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ENVIRONMENTAL CONSIDERATIONS WITHIN MANUFACTURING STRATEGY

ABSTRACT

T his thesis ex am ines innovative  en trepreneurial firm s and th e ir  engagem en t in env ironm en ta l m anagem ent in 

the con tex t o f  susta inab le  developm ent. T he in te rre la tio n sh ip s o f  env ironm ental m anagem en t w ith innovation  

and o th er stra teg ic  p rocesses are studied  in o rder to  gain in sig h ts  on curren t n ecessary  resources, capabilities 

and m otiva tions and to in form  future o rien tation  o f  firm s to w ard s susta inab le  developm en t. The thesis begins 

w ith a d iscussion  on susta inab le  developm en t and the ro le  o f  innovation . E nv ironm en ta l m anagem ent in 

o rgan isations is em bedded  in the co ncep t o f su s ta inab le  developm ent. T he cen tra l role p layed by 

o rgan isations in susta inab le  developm en t as w ell as in innovation  is d iscussed . A pproaches to study 

susta inab le  developm en t include: eco log ica l m o d ern isa tio n  th eo ry , industrial eco logy , the system s approach 

and the ro le o f innovation . T hese approaches are d iscussed . T he role o f innovation  in reach ing  sustainable 

d evelopm en t is h igh ligh ted  and, d raw ing  on the lite ra tu re  on  innovation  and co m petitiveness, it suggests a 

possib le  fram ew ork  to link  societal and organ isational level g oa ls for susta inab le  developm ent.

T he focus o f  th is research  is at the level o f  the o rg an isa tio n /firm  and the literatu re  rev iew  discusses som e 

theoretical p e rspec tives from  the o rgan isation  and stra teg ic  m anagem ent literatu res. T hese  include 

in stitu tional and strategic perspec tives that p rov ide  a th eo re tical foundation  fo r the research  and analysis: 

institu tional theory , s takeho lder theory , con tin g en cy  theo ry  and the resource-based  view . T he com bination  of 

in stitu tional and strategic perspectives p ro v id es a co m p reh en siv e  fram ew ork  w hich is com patib le  with the 

use o f  the innovation  capab ility  perspec tive  and the p roduction  cap ab ility  triad and the en trep reneuria l firm .

T his is a m ixed-m ethods study  and tw o sources o f da ta  are em ployed: in ternational survey  and case study. 

T he first phase o f this research , w hich em ploys data  from  the In terna tional M anufac tu ring  S tra tegy  Survey 

(IM SS), takes a resource-based  view . T he IM SS survey  com p rised  558 respondents from  17 countries. 

Innovation  and perform ance related  variab les w ere iden tified  and exam ined  in con junction  w ith 

env ironm en ta l co n sid era tio n s in m anufactu ring  strategy.

T he IM SS survey  com prised  558 resp o n d en ts from  17 coun tries . Innovation  and p erfo rm ance  related  

v ariab les w ere identified  based on the literatu re. A m easure  o f the salience o f the env ironm en t in 

m anufac tu rin g  stra tegy  w as de term ined  - the en v iro n m en t in s tra tegy  (E S) index. T h is w as developed  using 

the re la tive  position  o f the env ironm en ta l item  w ith in  four key m anufactu ring  stra tegy  questions. N egative, 

neu tra l and  positive  ES groups are identified.

T here  are som e sign ifican t re la tionsh ips betw een  the ES index  and the innovation  and perfo rm ance  variables. 

H ow ever, reg ression  m odels iden tify  on ly  three  variab les p red ic tin g  the ES index: R & D , in fluence o f 

m anufac tu rin g  on business/m arketing  stra teg ies and ISO  14001. T he resu lts also  ind icate  that these  are w eak 

and acco u n t fo r sm all variances in the ES index m ean ing  the  innovation  and perfo rm ance  v ariab les have poor 

p red ic tiv e  capacity . The resu lts o f  the co m parative  analyses ind ica te  the sam e sign ifican t variab les and they  

give a be tte r p ictu re  o f the re la tionsh ips w ith the ES index. H ow ever, links betw een  the ES index and the 

in n o v atio n  and p erfo rm ance  variab les rem ain  inconclusive.

F o llo w in g  th is analysis fo u r firm s w ere se lec ted  fo r case study  accom pan ied  by tw o o thers recom m ended  by 

ex p erts  in the field  o f env ironm en ta l m anagem ent. T hese six cases are then  analysed  in d iv idua lly  fo llow ed  by 

a c ro ss-case  analysis. The in stitu tional persp ec tiv es co m plem en t the strategic perspec tives to prov ide a m ore 

com p le te  analysis o f env ironm en ta l m anagem ent.



T he cases illu stra te  that en v ironm en ta l m anagem en t in these  m anufacturing  firm s can be leveraged  for 

com petitive  advan tage  th rough  innovation  and cost sav in g s in particu lar. H ow ever, the converse  that 

innovation  o r o th er business req u irem en ts  w ill be leveraged  fo r env ironm en ta l m anagem ent, only som etim es 

app lies even  w here  a form al E M S is in p lace. N everthe less , the p rom inence  o f env ironm ental m anagem en t is 

c learly  linked  to fo rm alisation  and to  co rp o ra te  policy  and values. W hile env ironm ental m anagem en t is often  

a ligned  to  q u a lity  and q u ality  system s, env ironm ental con sid era tio n s are often subord inate  to quality  

im peratives. T he ab ility  to link  env iro n m en ta l m anagem en t to  business requ irem ents such as cost sav ings and 

cu sto m er p rio rities  is an e ffec tive  w ay  o f  ach iev ing  en v ironm en ta l im provem ents. B oth reg u la tions and 

ind iv idua ls in flu en ce  the d irec tion  and choice  o f  m any  in itiatives.

A  m odel is dev elo p ed  to enab le  a co m prehensive  un d erstan d in g  o f the com plex ities o f  env ironm en ta l 

m anagem en t s tra tegy  and im p lem en tation  in o rgan isations, an  open system  o f  activ ities and in fluences. In the 

b ro ad er con tex t, innovation  system s and p roduction  cap ab ility  triad  are possib le  m odels for susta inab le  

developm en t.
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Introduction

1. INTRODUCTION  

1.1 Introduction

T his thesis exam ines the connections betw een  innovative  firm s and environm en ta l m anagem ent. 

E nvironm enta l m anagem en t in th is research  m eans the inclusion  o f env ironm en ta l concerns in a  system atic 

and strategic m anner th roughout the organisation .

T he thesis beg ins w ith a d iscussion  on susta inab le  d evelopm en t and the ro le o f innovation . E nvironm ental 

m anagem en t in  o rgan isations is em bedded  in the concep t o f susta inab le  developm ent. Susta inab le  

developm en t is d iscussed  and the cen tral role o f  o rgan isations. A pproaches to study  susta inab le  developm en t 

include: eco log ica l m odern isa tion  theory , industria l eco logy , the system s approach  and the role o f innovation . 

T hese  ap proaches are d iscussed . T he role o f innovation  in reach ing  susta inab le  developm en t is h igh ligh ted  

and, d raw ing  on the lite ra tu re  on innovation  and com petitiveness, it suggests a possib le  fram ew ork  to link 

societal and organ isational level goals for susta inab le  developm en t. T he challenge  to d isen tang le  econom ic 

g row th from  environm en ta l p rob lem s presen ts o p p ortun ities for innovation  and co m petitiveness (C E C , 2000; 

P orter and van der L inde, 1995; W elford , 1998). N ew  env ironm en ta l regu la tions and parad igm s change the 

com petitive  env iro n m en t and in this con tex t a f irm ’s ab ility  to  innovate  m ay be a facto r in com petitive  

advantage. E v idence show s that co m petitiveness th rough  innovation  and firm  perfo rm ance  is com patib le  

w ith and can be enhanced  through env ironm ental m anagem ent.

T he focus o f  th is research  is at the level o f the o rgan isation /firm  and the literature rev iew  d iscusses som e 

theo re tical p e rspec tives from  the organ isation  and stra teg ic  m anagem en t literatures. T hese include 

institu tional and strategic perspec tives that p rov ide a theoretical foundation  for the research  and analysis: 

in stitu tional theory , stakeh o ld er theory, con tin g en cy  theory  and the resource-based  view .

Institu tional and strategic perspec tives p rov ide a co m prehensive  fram ew o rk  w hich is com patib le  w ith the use 

o f  the innovation  capab ility  perspective  and the p roduction  cap ab ility  triad  and the en trepreneurial firm . T w o 

sources o f  da ta  are em ployed  in this research , in ternational su rvey  and case study. The first phase , w hich 

em ploys da ta  from  the In ternational M anufac tu ring  S tra tegy  S urvey  (IM SS), takes a reso urce-based  view . 

T he IM SS su rvey  co m prised  558 responden ts from  17 countries. Innovation  and perfo rm ance  related  

v ariab les w ere iden tified  and exam ined  in con junction  w ith env ironm en ta l considera tions in m anufacturing  

strategy. F o llow ing  th is analysis fo u r firm s are se lected  fo r case  study  accom pan ied  by  tw o others 

reco m m en d ed  by  experts in the field  o f  env ironm ental m anagem ent. T hese  six cases are then  analysed  and 

the in stitu tiona l p e rspec tives can com plem en t the strategic p e rsp ec tiv es to  p rov ide a m ore com ple te  analysis 

o f  en v ironm en ta l m anagem ent. A m odel o f  env ironm en ta l m anagem en t p rov ides a fo rm at fo r develop ing  a 

co m prehensive  u n derstand ing  o f  the com plex ities o f env ironm ental m anagem en t in an open system .

1.2 A im s of the Research

The m ain a im  o f  this w ork  is to  look  at innovative  and progressive  m anufactu ring  firm s and th e ir engagem ent 

in the realm  o f  natural env ironm en ta l m anagem ent. It seeks to gain  insigh ts in to  firm s w hich  com bine 

innovation  and p ro g ressiveness w ith natural env ironm en ta l m anagem en t at both stra teg ic  and operations 

levels. T he p u rpose  is to  learn  from  these  firm s in o rder to aid the p rom otion  o f  env ironm en ta l m anagem en t 

in o rgan isations, and m anufactu ring  firm s in particu lar, in the con tex t o f susta inab le  developm ent.
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1.3 Motivation for the Research

C om ing  from  a  baclcground in the natural sc ien ces and eco logy  I have alw ays had an in terest in 

env ironm en ta l issu es and in susta inab le  deve lo p m en t. A s m y w ork dev elo p ed  I becom e m ore  in te rested  in the 

social, o rgan isational and behav ioural facto rs in flu en cin g  su s ta inab le  developm ent. I am  p articu larly  

in terested  in the  p ro cesses and capab ilities in o rg an isa tio n s for effec tive  env ironm en ta l m anagem en t and 

innovation  fo r su s ta inab le  developm en t. W hile  kn o w led g e  and tech n o lo g ies  curren tly  ex is t w hich  cou ld  

con tribu te  to w ard s su s ta inab le  developm ent th ey  are m ostly  not w id e ly  adopted  v o lun tarily . L ikew ise, 

env ironm en ta l co n sid era tio n s are not inheren tly  in teg rated  in innovation  system s (B erkhou t and G reen, 

2002).

O rg an isations are  one o f  the key structures o f m o d ern  society . In the case  o f susta inab le  dev e lo p m en t the 

co llective  e ffo rt o f  all soc ie ty  is requ ired  and th ere fo re  o rg an isatio n s p lay  a cen tral ro le  in ach iev ing  

susta inab le  dev e lo p m en t (D u n p h y  e t al, 2003; R obb ins, 2001; Shrivastava , 1995). S im ila rly , o rgan isations 

and in d u stry  are p rim ary  agen ts o f  innovation . D ynam ic  innovation  is in fluenced  by  the  in stitu tions, 

co llabora tion  and m utual su p p o rt in the in n o v atio n  system  co m prising  a trip le  helix  o f  pub lic  and private 

entities: industry , g overnm en t, un iversities (L eyd esd o rff, 2006).

T he ro les o f  o rg an isatio n s, and m ore spec ifica lly  m anufactu ring  firm s, in susta inab le  deve lo p m en t and 

innovation  are o f  specia l in te rest to  me. A re they  in te rre la ted?  Do gen era lly  innovative  o rg an isatio n s also  

innovate  in en v ironm en ta l m anagem en t?  W hat are the in fluences and  drivers fo r env ironm en ta l 

m anagem en t?  H ow  does env ironm en ta l m an ag em en t fit w ith in  the o rg an isation?  H ow  is env ironm en ta l 

m anagem en t in co rp o ra ted  in to  innovation  p ro cesses?  D oes env ironm en ta l m anagem ent d rive  innovation  in 

the o rgan isation?

It is w idely  accep ted  that firm s need to co n tin u o u sly  innovate  to rem ain  in b u siness in the long-te rm  (T idd  et 

al, 2005 pp. 39-42). F irm s w h ich  are cu rren tly  innovating  and lead ing  in their fie lds o f ac tiv ity  can  prov ide 

good insigh ts in to  p ro cesses and capab ilities req u ired  to m ain tain  success. I am  particu la rly  in te rested  in 

ex am in ing  en v iro n m en ta l m anagem en t in those  firm s w hich  are considered  to be innovative  in genera l. T hese  

are the firm s w h ich  are m ost like ly  to rem ain  in business in the fu ture. C onseq u en tly , th e ir ro le in ach iev ing  

susta inab le  d ev e lo p m en t is m ore like ly  to  be g reater in the long-term . B y  ex am in ing  w ha t m akes them  

successfu l in b u sin ess and in innovation  and. in particu lar, w hat d rives them  tow ards e ffec tive  env ironm en ta l 

m anagem en t, w e  can  learn  how  to best o rien tate  them  and o ther o rg an isatio n s to innovate  and  operate  fo r 

susta inab le  d ev e lopm en t. A lthough  reg u la tions and the institu tiona l en v iro n m en t are m ajo r d riv in g  fo rces in 

env ironm en ta l m an ag em en t, w hy do som e o rg an isatio n s choose to act ‘beyond  co m p lian ce ’ (P rakash , 2001)?

1.4 Contribution to Domains of Knowledge

T his w ork  c o n trib u tes  to the d o m ain s o f know ledge  in the  innovation , b u siness and en v iro n m en t, strategy, 

o rg an isatio n  sc ien ce  and en v iro n m en t p o licy  lite ra tu res as w ell as co n tribu ting  to  research  m ethodo logy .

U ntil re cen tly  the in te rac tion  be tw een  innovation  m anagem en t and en v iro n m en ta l m an ag em en t has been 

lim ited  (B erk h o u t and G reen , 2002). T his w ork  co n trib u tes to the un d erstan d in g  o f how  innovation  and 

en v ironm en ta l m an ag em en t can  in fluence and con tribu te  to  each other. It ex am in es the re la tio n sh ip  betw een  

innovation  and  env iro n m en ta l m anagem en t in m an u factu ring  operations and innovation  p ro cesses th rough
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the  unique use o f  a global m anufactu ring  stra tegy  su rv ey  and it fu rther d evelops th is them e th rough  six case 

studies.

An index is developed  to exam ine  the position , o r s tra teg ic  sa lience, o f  env ironm en ta l m anagem en t in 

m an ufactu ring  strategy. W hile  this con tribu tes d irec tly  to the study and understand ing  o f  env ironm ental 

m anagem en t in m anufactu ring  firm s, it a lso  co n trib u tes  to  the m ethodo logy  o f  survey  design , scale 

d evelo p m en t and analysis. It develops a technique w h ich  reflects the re la tive  position  o f env ironm ental 

m anagem en t ra ther than  the abso lu te  position  as reco rd ed  in the  survey  responses. T h is technique  cou ld  be 

m ore w ide ly  applied  in the analysis o f su rvey  in strum en ts re la tin g  to  any sub ject m atter.

T h is research  looks at the stra teg ic  nature o f env iro n m en ta l m anagem en t and it p rov ides insigh ts into its 

co n tribu tion  to  o rgan isational goals and how  these m ay  be best achieved. T he case study data  con tribu te  

p articu la rly  rich insights and learn ing  in this reg ard  esp ec ia lly  in re la tion  to the fo rm alisation  of 

env ironm en ta l m anagem ent and in its in teraction  w ith  o th er strategic p rocesses: innovation , quality , 

co rpora te  p o licy  and business requ irem ents.

R egard ing  o rgan isation  science, one o f the m ain co n trib u tio n s o f  this w ork  is in the developm en t o f  a m odel 

rep resen ting  the o rgan isation  as an open system  o f  activ ities and in fluences w hich in te rac t w ith 

env ironm en ta l m anagem ent. It m odels env ironm en ta l m an ag em en t in six case  firm s. It h igh ligh ts the role o f 

co m m unica tion  and the need for env ironm en ta l m an ag em en t system  to understand  the requ irem ents o f  the 

functional areas w ith w hich it in teracts. It con tribu tes to the un d erstan d in g  o f how  organ isational structure 

and design in fluence strategic env ironm en ta l m anagem en t (S harm a, 2002). T he m odel m ay be app lied  to any 

o rgan isation  and adap ted  to any system  or stra tegy  w ith in  the o rgan isation .

T he thesis m akes a con tribu tion  to  the theo ry  o f  the firm  and value o f the various theoretical perspec tives in 

ex am in in g  env ironm en ta l m anagem ent. In particu lar it co n trib u tes to the literatu re  on resource-based  v iew  of 

the firm  and iden tifies som e o f  its streng ths and w eaknesses. It stresses the benefits  o f  com bin ing  institu tional 

and strategic perspec tives in research  to  re flect the co m p lex ities  o f  env ironm en ta l m anagem en t and to  gain a 

m ore co m prehensive  u n derstand ing  o f the role o f o rg an isa tio n s and m anufactu ring  firm s in particu la r in 

susta inab le  developm ent.

T h is resea rch  con tribu tes to  env ironm en ta l po licy  lite ra tu re . It iden tifies the need for po licy  m akers to 

d evelop  resources and cap ab ilitie s  fo r stra tegy  dev elo p m en t and im plem entation . It h igh ligh ts the ro le o f 

regu la tions in p rom oting  a co llec tiv e  and coopera tive  ap p ro ach  to  susta inab le  developm ent.

T he thesis em phasises the co llec tiv e  societal approach  to susta inab le  developm en t and con tribu tes insights 

in to  how  organ isations, and m anufactu ring  firm s in p a rticu lar, m ay  operate  w ith in  a system . A s an a lternative  

to  som e espoused  system  m o d els  such  as Industrial E co lo g y  and E colog ical M odern isa tion  w hich  are 

p rob lem atic  in p ractice  due to  the  lack  o f  a social d im ension , the  thesis suggests d raw ing  from  m odels o f  

innovation  system s. It p roposes the p o ssib ility  o f  using  the C ap ab ility  T riad  m odel (B est, 2001), in w hich 

en trep reneuria l firm s are k ey  acto rs in econom ic dev elo p m en t and innovation -led  grow th , as a m odel for 

susta inab le  developm ent. R a th e r than v iew ing susta inab le  innovation  as one possib le  ou tcom e o f the 

C ap ab ility  T riad , susta inab le  d ev elopm en t can form  the core  o f the fram ew ork .

F ina lly , the thesis co n tribu tes to  the literatu re  on m ethodology , p a rticu la rly  to the a rgum ents for the  use  o f 

m ixed  m ethods and the p h ilo so p h y  o f scientific  enquiry .
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1.5 Organisation of Thesis

T he rem ain d er o f  the thesis is structu red  in the six  fo llow ing  chap ters covering  the literatu re, m ethodology, 

re su lts  and discussion:

C hap ter 2: L ite ratu re  R eview

T his review  p resen ts  the con tex t fo r ex am in in g  env ironm en ta l m anagem en t in o rgan isations w hich 

are v iew ed as centra! acto rs in su s ta inab le  developm ent. A fter a  d iscussion  on susta inab le  

d evelopm ent and approaches to its study  the rev iew  deals w ith som e theoretical p e rspec tives from  

the o rgan isation  and strategic m anagem en t literatu res. F inally , the rev iew  exam ines env ironm en ta l 

m anagem ent in firm s and the ev idence  from  the literatu re  o f  its role and perform ance.

C hap ter 3: M ethodo logy  Part 1 -  Ph ilosophy  and P arad igm s

Follow ing  a b rie f  ou tline  o f the research  p ro jec t I d iscuss research  ph ilosoph ies and parad igm s, both 

from  a personal perspec tive  w hich led  to the cho ice  o f  sub ject m atte r and from  the  research  

perspective . G iven  the im portance o f his w ork  in  the debate  about parad igm s in the social sc iences I 

p resent K u h n ’s a rgum ents . T h is is fo llow ed  by  a d iscussion  on parad igm s in the social sc iences and 

how  they are p resen ted  and debated  in the  literatu re  particu la rly  in re la tion  to the sc ien tific  approach  

and critical realism . The ch ap ter concludes w ith  a d iscussion  on parad igm s and m ethodo logy  w ith a 

focus on m ixed m ethods and the e lem en ts o f  adap tive  theo ry  em ployed  in th is research .

C hapter 4: M ethodo logy  Part 2 -  M ethods

In this second  m ethodo logy  chap ter, 1 p resen t and d iscuss the deta ils o f  the research  m ethods 

involved in undertak in g  th is thesis: da ta  co llection  th rough  survey  and case  stud ies, analysis and 

in tegration . A fter p resen ting  a general in troduction  and ou tline  I d iscuss triangulation , valid ity  and 

re liab ility  in the research . I then d iscuss the use o f  adap tive  theory  in the research  process. D etails o f 

the em pirical da ta  co llection  and analysis fo llow : developm en t, adm in istration  and analysis o f  the 

survey; d ev elopm en t o f m easu res and scores using  both in ternational da ta  as well as Irish  da ta ; the 

iden tification  and selection  p rocess o f  Irish  based  firm s fo r case  analysis; and finally , the p ro cesses 

involved in in te rv iew ing  and analysing  the cases.

C hap ter 5: R esu lts Part 1 -  Survey  A nalyses

T his chap ter p resen ts the resu lts from  the In ternational M anufac tu ring  Strategy S urvey  (IM SS). 

G eneral results are given fo r the position ing  o f the env iro n m en t in m anufactu ring  stra tegy  as w ell as 

for innovation  and pe rfo rm an ce  re la ted  variab les. T he resu lts  fo r all IM SS respondents and  fo r the 

Irish based responden ts are p resen ted . R esu lts perta in ing  to the d evelopm en t o f  the IM SS 

env ironm ental index  and subsequent analyses fo llow . The final section  o f  this chap ter p resen ts som e 

resu lts exclusive  to the Irish responden ts re la tin g  to env ironm en ta l m anagem ent w h ich , used  in 

con junction  w ith the IM SS env iro n m en t index and innovation  variab les, assist in the se lec tion  o f  

cases for fu rth er analysis.

C hap ter 6; R esu lts Part 2 -  C ase A nalyses

C om plem en ting  the survey, case analysis w as chosen  to fu rth er illum inate  the role o f  env iro n m en ta l 

m anagem en t in m an u factu ring  firm s and its re la tio n sh ip s w ith innovation  and o ther p ro cesses. T h is 

chap ter b riefly  describes the se lection  o f firm s fo r case analysis and p resen ts the six se lec ted  cases.

6
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These arc all Irish based firms, four of which were selected on the basis of the IMSS survey results 

and the rem aining two were selected based on the recom m endation of experts. The six cases are 

presented individually and the chapter concludes with a cross case analysis.

Chapter 7: D iscussion

Discussion of survey and case results as well as im plications for environmental m anagem ent in 

organisations, for research and for policy.
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2. LITERATURE REVIEW

2.1 Introduction

T h is  chap ter p resen ts a rev iew  o f the h tera tu re  w hich p ro v ides the con tex t for, gu ides and in form s th is w ork. 

It is d iv ided  in to  three sections: the first section  briefly  d iscu sses susta inab le  d ev elopm en t w hich  provides the 

co n tex t fo r th is research . It d iscusses som e o f  the approaches to  susta inab le  developm ent: eco log ical 

m o d ern iza tio n  theory , industria l eco logy  and a system s approach . It ou tlines the links be tw een  innovation  

and susta inab le  developm en t, and, d raw ing  on the literature on innovation  and com petitiveness, it suggests a 

possib le  fram ew o rk  to link  societal and organ isational level goals fo r susta inab le  d ev elopm en t based  on the 

co n cep ts  the p roduction  capab ility  triad  and the en trep reneuria l firm  (B est, 1998, 1999, 2000 , 2001) and 

in co rp o ra tin g  the T rip le  H elix . The focus o f this research  is at the level o f the o rgan isation /firm  and the 

second  sec tion  o f  th is rev iew  deals w ith som e theo re tical persp ec tiv es from  the organ isation  and strategic 

m an ag em en t literatures. T hese  include in stitu tional and stra teg ic  p e rspec tives that prov ide a theoretical 

foundation  fo r the research  and analysis: institu tional theory , stakeh o ld er theory , con tin g en cy  theory  and the 

reso u rce -b ased  view . T og eth er these perspectives p rov ide a fram ew ork  fo r ex am in ing  the o rgan isation  and 

the in fluences, resources and cap ab ilities fo r env ironm ental m anagem en t in the firm . T he role o f  ind iv iduals 

as w ell as indiv idual and o rgan isational values and m otiva tions are a lso  considered . T hese  perspec tives also 

v iew  the organ isation  as an open system  and they  p rov ide  a link to the en trepreneurial firm  and the capability  

triad . Som e lim ita tions o f  these perspec tives are a lso  d iscussed . F inally , the th ird  section  o f this review  

ex am ines env ironm en ta l m anagem ent in firm s and the ev idence  from  the literatu re  o f  its role and 

p erfo rm an ce  in firm s.

2.2 Sustainable developm ent

E n v ironm en ta l m anagem en t in o rgan isations is em bedded  in the co ncep t o f  susta inab le  developm ent. 

S usta inab le  d ev elopm en t is defined  in the ‘B ru n d tlan d ' R eport, O u r C om m on Future, as "developm en t w hich 

m eets the needs o f  the p resen t w ithou t com prom ising  the ab ility  o f  future genera tions to m eet their own 

needs" (W orld  C o m m iss io n  on E nv ironm en t and D evelopm en t, 1987, chaired  by  G ro H arlem  B rundtland). 

T h is  recogn ises the parad igm  shift from  the concep t o f zero -g row th  p rev io u sly  espoused  by the env ironm ent 

ag en d a  (W elford , 1998 p. 14). T he focus in the econom ics literatu re  on en v ironm en ta l su sta inab ility  is on the 

su s ta in ab ility  o f  peop le 's  q u a lity  o f  life and on env ironm en ta l su s ta in ab ility  as an ind ica to r o f  w ell-be ing  that 

does not decline  over tim e (C linch, 2001). In p ractice, susta inab le  dev e lo p m en t requ ires po licy  m akers to 

balance  en v ironm en ta l p ro tec tion  and soc io-econom ic  d ev elopm en t (D ep artm en t o f  E n v ironm en t and Local 

G o v ern m en t, 2001).

T he ‘B ru n d tlan d ' defin ition  o f  susta inab le  developm en t w as accep ted  by  o ver 170 coun tries at the 1992 

U nited  N a tio n s C onference  on  E nv ironm en t and D evelopm en t in R io de Jane iro  - know n as the Earth 

Sum m it. H ow ever, this defin ition  has its critics - it is too vague, it does not define needs o r describe  the 

m eans to ach ieve su s ta in ab ility  and it is an th ropocen tric  (C astro , 2004; G idd ings et al, 2002; S tarik  and 

R ands, 1995). P articu larly , the concept o f  g row th im plied  in the focus on d ev elopm en t is p rob lem atic  as it is 

w id e ly  accep ted  that the e a r th 's  ecosystem  has a lim ited  cap acity  (M artin , 2006; S tarik  and R ands. 1995). A s 

an exam ple  o f  com m on  criticism s, I b riefly  re fe r to  som e o f the w orks o f  John E hren fe ld , D irec to r o f the 

T ech n o lo g y , B usiness and E nv ironm en t P rogram  at M IT  (E hren fe ld , 1998, 2000, 2005; H ow ard  et al, 2000;
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K orhonen et al, 2004). E hren fe ld  (2000), fo r exam ple, a rgues that the B rundtland  defin ition  is tied to  a 

particu la r econom ic m odel w hich  foresees end less capacity  fo r grow th  and p ro g ress s im ilar to  S o lo w ’s view  

that ‘there  is no reason  that w e should  not th ink  o f the p ro ductiv ity  o f  natural re so u rces as increasing  m ore or 

less ex p o nen tia lly  over tim e '(S o lo w , 1973 p. 51, c ited  in E hren fe ld , 2000). E hren fe ld  has a valid  poin t 

considering  that the concep t o f  susta inab le  d evelopm en t arose  w hen it w as co llectiv e ly  realized  that curren t 

levels o f  econom ic  g row th , resource  exp lo itation  and popu lation  g row th  cou ld  not be m ain tained  (W orld  

C o nserva tion  S trategy, 1981) lead ing  m any  en v ironm en ta lists  to  argue that the B rundtland  defin ition  is an 

o xym oron  - econom ic dev elo p m en t its e lf  co m prom ises the needs o f fu ture  genera tions therefore  underm in ing  

the essence  o f  su sta inab ility  (B est, 2001 p. 243). E hrenfeld  p roposes that su s ta in ab ility  is m erely  the 

p o ss ib ility  ‘that hum an and o th er life w ill flou rish  on the E arth  fo rev e r ' argu ing  that the term  sustainable 

developm en t is ‘po litica lly  co rre c t' and that it im plies su s ta in ab ility  is a ‘techno log ical ch aracte ris tic  o f the 

g lobal sy s tem ' (E hrenfeld , 2000). H ow ever, he goes on to say that ‘flourish ing  m eans not on ly  the survival 

but the rea liza tion  o f w h a tev er we hum ans declare  m akes life m eaningfu l -  ju s tic e , freedom  and d ig n ity ’, 

w hich  seem s to itse lf a llow  fo r im provem en t, grow th  and developm en t in som e form . B ased  on num erous 

ex isting  defin itions, E hren fe ld  then offers a new  defin ition  o f su sta inab ility  as ‘a possib le  w ay  o f  liv ing  or 

being  in w hich  ind iv iduals , firm s, governm en ts , and o ther institu tions act re sponsib ly  in tak ing  care  o f  the 

future as if  it be longed  to them  today, in equ itab ly  sharing the eco log ical resource on w hich the survival o f  

hum ans and o ther species depends, and in assu ring  that all w ho live today  and in the fu ture  will be able to 

sa tisfy  th e ir needs and hum an a sp ira tio n s '. T his defin ition , essen tia lly , is a leng thy  w ay  o f rem ov ing  the w ord  

‘d ev e lo p m en t’ from  the B rundtland  defin ition . H ow ever, developm en t is not the sam e as grow th. E conom ic 

and social d ev elopm en t is not the sam e as env ironm ental o r eco log ical developm en t. E co log ical and 

env ironm en ta l g row th does not exist - m atter is m erely  changed  in a c losed system  w ith no  such th ing  as 

w aste and energy  is free ly  inputted  (so lar) and is converted  and conserved  w ith  m in im um  dissipation . 

E hren fe ld  h igh ligh ts the use o f  the w ord  ’resp o n sib ly ' in his article  how ever this is im plied  in the B rundtland  

defin ition  in its deference  to fu ture  genera tions. D espite  his critic ism s o f  susta inab le  d ev elopm en t E hren fe ld  

concludes that we possib ly  can  have both m odern  living and su sta inab ility  th rough  a radical transfo rm ation  

o f ou r econom ic  and social system  and p roposes industria l eco logy  as a vehic le  fo r ach iev ing  this (see below ) 

(E hrenfeld , 2000). T his is typ ical o f  m any  critics o f susta inab le  developm en t w h o  argue fo r change  o f  the 

curren t system  o f  grow th  w h ile  at the sam e tim e using d e fin itions o f susta inab ility  w hich inco rpora te  term s 

such as ‘flo u rish in g ' and acknow ledge  a desire  to  im prove the hum an condition  (S ta rik  and R ands, 1995). A ll 

o f  these are also subject to fu rth er critic ism s o f being  an th ropocen tric  and re flecting  a h u m an-na tu re  dualism  

w hich traces its roo ts to the E ra  o f E n ligh tenm en t and w hich  supposes hum ans to  be separate  from  nature 

w hich they  can  free ly  exp lo it and dom inate  and that, even if  hum ans m ay choose susta inab le  d ev elopm en t, it 

still does not recognise  their essen tia l p osition  w ithin  nature (G ladw in  et al, 1995; P u rser et al, 1995). On the 

o ther hand  an eco -cen tric  v iew  focussing  on eco log ical issues can cause  issues o f  social concern  and 

questions about the nature o f society  to be overlooked  (G iddings et al, 2002). Susta inab le  d ev elopm en t 

recogn ises the need fo r change  and that a trad e-o ff ex ists betw een  grow th (in its curren t fo rm ) and 

susta inab ility  w hich  requ ires that soc iety  should  not im pose any perm anen t d am age w hile at the sam e tim e 

strive to  crea te  the physical and  social in frastruc tu res to facilita te  w orld population  grow th (W elford , 20 0 0  p. 

6). W hile  the co ncep t o f  g row th  in susta inab le  developm en t e lic its  m any critic ism s, the B rund tland  de fin itio n  

neatly  en com passes en v iro n m en ta l, social and econom ic issues in a m anner w hich is w id e ly  u n d erstood  and 

accep ted  (D unphy  et al, 2003; G ladw in  and K ennelly , 1997; W elford , 2000). T h is w id esp read  accep tan ce  can
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be bo th  a  w eakness and a s treng th  - it is d ifficu lt fo r anyone  to d isagree  w ith  it w hile, at the sam e tim e, it is 

easy  to in te rp ret to su it o n e ’s ow n m eaning, fo r ex am p le, m any  large co rpora tions c la im  to  em brace 

susta inab le  developm en t w ithou t ev er changing  their fundam en ta l m odus operandi and w ithout a ffec ting  their 

econom ic  pow er (C astro , 2004; G idd ings et al, 2002). T he essen tia l issues in the debate  on sustainable 

d ev elopm en t are: w hat k in d s  o f  p rog ress and developm en t are accep tab le  w hich  will im prove quality  o f  life 

equ itab ly  and w ill not en d an g e r o r lim it the po ten tial o f  the  cu rren t o r fu ture  generations; and how  do  we 

ach ieve  such p rogress and dev elo p m en t w ithout fu rth er dam ag in g  the natural env ironm en t upon w hich  we 

depend?

2.2.1 Sustainable Development and the firm

Susta inab le  developm en t en co m p asses all aspects o f  hum an  in teraction : econom ic, social and environm enta l, 

at all leve ls o f  hum an activ ity : ind iv idual, o rgan isational and societal. S ign ifican tly , these  aspects and levels 

are in terconnected , m u tu a lly  dependen t and dem and  that susta inab le  d ev elopm en t be approached  in a 

co m prehensive  holistic  m an n er (G iddings et al, 2002). W hile  recogn ising  that it canno t be d isconnected  from  

the o th er levels, the p rim ary  focus o f this w ork  is at the level o f  the o rgan isation /firm  and, w here  individual 

and societal aspects are co n sid ered , the con tex t is the firm . C om m erc ia l o rgan isations, co rpora tions o r firm s, 

are not on ly  one o f the d o m inan t institu tions o f  society  (R obbins, 2001 p. 41), they  are "fundam ental cells o f 

m odern  econom ic  life and th e ir  phenom enal success in tran sfo rm in g  the e a r th 's  resources in to  w ealth  has 

shaped the physical and social w orld  we live in ' (D unphy  et al, 2003 p. 3). A s w ell as be ing  the p rim ary  

eng in es o f econom ic g row th , co rpora tions/firm s have the  techn ical and financial resources as well as the 

capab ilitie s  to im p lem en t so lu tions for susta inab le  d ev elopm en t (Shrivastava, I99.^b). T herefo re , the ro le o f 

firm s in ach iev ing  susta inab le  developm ent is critical and, consequen tly , firm s are subject to extensive  

resea rch  and scrutiny . In su s ta inab le  developm ent the firm  has a trip le  bo ttom -line: en v ironm en ta l, social and 

econom ic  (Sav itz  and W eber, 2006).

W ith  regard  to  the study  o f  o rgan isations and m anagem en t, G ladw in  et a l (1995) a rticu la te  the tw o 

parad ig m atic  ex trem es in the debate  w hich are in com patib le  and n e ither o f w hich  can  prov ide the basis to 

a tta in  susta inab le  developm en t: techno-cen tric  and eco -cen tric . T he techno-cen tric  parad igm  w hich holds a 

hum an -n a tu re  dualism  v iew p o in t focuses on the ab ility  o f sc ience and  ‘green" techno logy  to  deal w ith any 

possib le  p rob lem s and does not see the hum an social connec tions w ith su sta inab ility  o r a need to be 

p reo ccu p ied  w ith  the fu tu re . T he eco-cen tric  parad igm  em phasises harm ony in na ture  and sees the 

in te rco n n ec tio n s and the ro le o f  hum ans in it. H ow ever, it sees the ro le o f  hum ans as ano ther b io logical 

spec ies and does not ack n o w led g e  hum an w isdom  o r in te llect nor can it p rov ide any gu idance  to 

su s ta in ab ility  o ther than  p o p u latio n  reduction  and a v ision  o f an idealised  p rim al lifesty le. N e ith e r extrem e 

p ro v ides a  realistic  m eans to  ach ieve  susta inab ility  and to  th is end the authors propose that the 

su s ta incen trism  parad igm  w hich  is cen tred  on susta inab le  d ev elopm en t itse lf as an organ ising  p rincip le  for 

m ank ind  is the w ay fo rw ard  fo r o rgan isation  and m anagem en t stud ies (G ladw in  et al, 1995). T h is is a 

dev e lo p m en t som ew hat o f  the eco-cen tric  responsib ility  parad igm  described  by P urser et a l  (1995), w hich , 

a lthough  it p laces hum ans w ith in  the natural ecosystem  and view s nature as in trinsically  valuab le  in its ow n 

righ t and not in re la tion  to hum an  needs, it is a parad igm  w hich  g iv es hum ans a c itizensh ip  ro le in nature , it is 

abou t resp o n sib ility  and is con cern ed  w ith find ing  the best susta inab le  m atch be tw een  socio-cu ltu ra l 

o rg an isatio n  and natural e co sy stem s (P urser et al, 1995) - it is a 'lo g ic  o f  the h o m e '(R o lsto n , 1987 p. 71, 

c ited  in P u rser et a l  1995).
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M any firms them selves recognise their role in sustainable developm ent and this is reflected in the 

organisation of groups and networks as well as in the actions of individual firms. For example, the W orld 

Business Council for Sustainable D evelopm ent (W BCSD) was established by CEOs of major multinational 

corporations in 1991 to become an advocate for, and present, the business case for sustainable developm ent 

and, similarly, the Business in the C om m unity (BITC) organisation is also member based network to promote 

corporate social responsibility (CSR) including environmental management. However, these types of 

networks also bring criticism s as they do not necessarily change the fundamental way in which business is 

conducted and they represent powerful forces in their own interest (W elford, 2000 p. 61), Ehrenfeld, for 

example, argues that the current trend towards corporate environm ental management and citizenship is 

dangerous - at best, slowing the arrival of the inevitable environm ental catastrophe, and at worst, contributing 

to it while seem ingly taking positive action (Ehrenfeld, 2005; Howard et al, 2000) in what is known as 

‘greenw ashing’ (Dunphy et al, 2003 p. 42). The main problem  really is that we may be only ‘shifting the 

burden’ and dealing with the sym ptom s o f unsustainability rather than the root causes which demand a 

radical change in the way we operate (Ehrenfeld, 2005). The business com m unity espouses voluntary 

approaches to sustainable environmental management im plying that society must trust firms to provide and 

im plem ent solutions (W elford, 2000 p. 51) and there are many examples of individual firms which have 

taken on the mantle o f sustainable developm ent from The Body Shop to IKEA which has adopted The 

Natural Step programme (Nattrass and A ltom are, 1999). However, there is little evidence to suggest that 

industry as a whole will change substantially o f its own initiative (W elford, 2000 p. 51). And, while any 

efforts by individual firms are laudable, the attainm ent of sustainable developm ent requires a collective effort 

due to the cumulative massive impact o f firms and their decision-m akers on the environm ent and on global 

society (Dunphy et al. 2003 p. 10; G iddings et al, 2002; W orld Commission on Environm ent and 

Development, 1987). Furthermore, since firms are supported by consum ers who reward them by purchasing 

goods and services sustainable developm ent requires a collective responsibility and an integrated effort in 

society as a whole (Drake et al, 2004; Dunphy et al, 2003 p. 10).

The central role o f organisations to sustainable developm ent is reflected in approaches to its study including: 

ecological modernisation theory, industrial ecology, the systems approach and the role of innovation. These 

approaches are discussed in the following sections.

2.2.2 Ecological M odernization Theory

Ecological M odernization Theory (EM T) is concerned with the way in which modern society is responding 

to environm ental issues and the risks associated with industrial developm ent (M urphy and Gouldson, 2000). 

It particularly exam ines economic and environmental measures and how these can jointly  provide solutions 

for sustainable developm ent with the view that they are not necessarily intrinsically in conflict (Buttel, 2000). 

EM T takes the perspective that sustainable developm ent depends on technological advances (York and Rosa, 

2003) and that innovative firms will lead the way inspiring win-win solutions (Drake et al, 2004). Proponents 

of EM T see the only way out of environm ental/ecological crisis is to go further into the process of 

m odernization and econom ic developm ent (Robbins, 2001 pp. 23-26). Capitalism  and modern social 

institutions are deem ed sufficiently flexible to incorporate and integrate ecological and economic concerns 

(Gibbs, 2000). EM T relies on the expectation that, encouraged by regulations and governm ent policies, an 

industrial switch over to environm entally friendly technologies and processes will be profitable and attractive 

for com m ercial developm ent and therefore economic and m arket mechanisms will be enough to attain
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susta inab le  developm en t (D unphy  el al, 2003 p. 48). R a th e r than radical break  from  the  path  o f industria l 

develo p m en t E M T  rep resen ts a con tinua tion  o f  it w ith  an env ironm ental d im ension  w h ich  does not 

sig n ifican tly  a lte r its path  (W elford , 2000 pp. 52-64). H ow ever, as S tarik  (2004a) po in ts out, the no tion  of 

"inven ting  our w ay  out" o f  serious socio -env ironm en tal p rob lem s does not address the com plex ities inheren t 

in su s ta in ab ility  and innovation  challenges w hich  are fraught w ith paradoxes and d ilem m as ‘such as w h e th er 

or not b io techno log ies should  be developed , used , and regu lated , or, how  far ahead  in the future o r how  

w id e ly  beyond  the hum an species should im pacts from  technolog ical developm en t be a sse ssed '. In th is 

regard  E M T  is overly  op tim istic  about the cap acity  o f sc ience and techno logy  w ithout pay ing  a tten tion  to 

risks o f industria l developm en t (M urphy, 2000). W hile in stitu tional learn ing  m ay be a part o f  E M T , the 

ev idence  show s that on ly  som e o rgan isations are pursu ing  susta inab le  env ironm ental m anagem en t stra teg ies, 

and. that learn ing  p red om inan tly  occurs fo llo w in g  an env ironm en ta l c ris is  or acciden t o r only w hen it is 

linked to econom ic  in terests (R obbins, 2001 pp. 132-133). On the o ther hand the E M T  perspec tive  h igh ligh ts 

an im portan t issue w hich  is the role o f  innovation  in assisting  the a tta inm ent o f susta inab le  developm ent.

S usta inab le  d ev elopm en t not ju s t  about eco logy  and econom ics bu t about ideo logy  and po litics -  it is value 

laden (G ibbs, 2000). W hile  the orig ins o f E M T  w ere in the technolog ical capacity  to find  so lu tions to 

susta inab le  developm en t. E M T  theorists now  recogn ise  that po litics and institu tional structu res p lay  cen tra l 

ro les in facilita ting  the necessary  technolog ical developm ent (B uttel, 2000). T o th is end E M T  focuses on 

societal m atters to  som e degree  a lthough it is m ain ly  restric ted  to national level so lu tions, industria l 

coun tries , p a rticu larly  E urope, and use o f  env ironm en ta l regu lations (M urphy, 2000; M urphy  and G ou ldson , 

2000). A cu ltu ral po litics v iew  o f eco log ical m odern iza tion  can partia lly  exp lain  the d iffering  responses o f 

firm s to  susta inab le  developm en t and env ironm en ta l m anagem ent, how ever a fu ller understand ing  can on ly  

be p rov ided  w hen  E M T  is used in con junction  w ith o rgan isation /m anagem en t theory  (R obbins, 2001 pp. 134- 

135).

D esp ite  its recen t rise in p o p u larity  E M T  rem ain s ‘indistinct as a social th eo ry '(B u tte l, 2000) and canno t 

sa tis fac to rily  exp lain  m any  o bserved  phen o m en a  e ith e r at m acro-level po licy  m aking  or at m icro-level 

d ec is io n -m ak in g  in o rgan izations (L undqvist, 2000), o r lack of co nsum er dem ands and the dom inance  o f 

co m p lian ce-d riv en  over m arket-d riven  innovation  (D rake  et al, 2004), or the lack  o f rad ical innovations and 

long-te rm  so lu tions (D rake  et al, 2004; M urphy  and G ouldson, 2000). D rake et a l  (2004) point ou t that 

targ e tin g  one sector o f  society  - firm s - fo r regu la tion  does not advance  the notion that env ironm en ta l 

m anagem en t is good fo r business and that a  b ro ad er societal approach  is requ ired  w here  env ironm en ta l 

re sp o n sib ility  at the societal level w ill stim ulate  dem and  for ‘green ' business. Furtherm ore, a rg um en ts that 

the m ove to w ards a know ledge-based  and serv ices econom y is a  natural developm en t o f  eco log ica l 

m od ern iza tio n  do  not co n sider the increasing  co n sum ption  o f  goods and g reater dem ands in these eco n o m ies 

(R obb ins, 2001 p. 137) w hich  are becom ing  iso la ted  from  the production  o f those  goods. In add ition , the  lack  

o f  concern  w ith  issues o f  social ju stice  or equ ity , and their d isassociation  from  environm ental issues, lim its 

the p o ten tia l o f  E M T  to p rov ide  so lu tions for g lobal sustainable developm ent (M urphy  and G ouldson , 2000).

2.2.3 Industrial Ecology, eco-efficiency and eco-effectiveness

Industrial E co logy  (IE ) p ro v id es a  sc ien tific  basis fo r the im plem en tation  o f eco log ica lly  susta inab le  

industria l p roduction . E cology is a sc ience o f liv ing  system s -  it focuses on the in te rconnec tions and 

co m m u n ity  ch arac te r o f a system  and seeks to  id en tify  and describe  the en ergy  and m ateria l flow s and
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discover the rules which govern and give resilience to the system (Ehrenfeld, 2000). Ecosystem s use only 

solar energy and release only infra-red radiation back into .space as 'w aste '. They have a cyclical flow of 

materials, waste does not exist as it is nutrient for another elem ent in the system. Industrial systems on the 

contrary use non-renewable energy sources and exhibit a linear flow of materials which depletes resources 

and generates waste and emissions which cannot be assim ilated into the surrounding system without creating 

imbalance (Korhonen et al, 2004). Industrial ecology seeks to create material and energy flows which 

emulate the natural ecosystem  model. For exam ple, eco-industrial parks have been established where firms 

collaborate with use of materials, by-products and energy. One of the most cited examples is in Kalundborg 

Denm ark where the by-product from an oil refinery is used by the others to reduce energy consumption 

(Dunphy et al, 2003 p. 150; Korhonen et al, 2004). However, eco-industrial ideals in such parks are often 

com prom ised (Deutz and Gibbs, 2004) as the case o f Kalundborg and the central role o f the oil refinery 

shows.

A limitation o f IE is the particular focus on eco-efficiency, that is achieving more from resources used and 

reducing the environmental burden (Ehrenfeld, 2005). This can be achieved through recycling, reducing 

energy inputs and reducing material inputs -  a process known as dematerialisation. Eco-efficiency is an 

appealing concept as firms can identify its with efficiency goals to reduce costs and waste in lean production 

(King and Lenox, 2001; Pil and Rothenberg, 2003). Additionally, approximately one-third of economic 

growth in the USA between 1929 and 1982 can be attributed to increases in efficiency and productivity 

achieved through innovation and technological progress (Davis, 1994).

However, a focus on eco-efficiency does not address the fundamental issues of choice of materials used and 

the design of production. In their thesis, A World o f  Abundance, M cDonagh and Braungart (2000) argue that 

a focus on eco-efficiency creates tensions between industry and environment and is in fact an unsustainable 

model applied to current production systems. They propose an eco-effectiveness model based on three 

principles drawn from natural ecosystems: waste equals food, use current solar supply and respect diversity. 

Essentially they argue that basic changes in the design of products, processes and business models can free 

industry o f limitations and constraints and dispense with the notion of a trade-off between growth and 

sustainability. For example, rather than trying to dem aterialise and perhaps compromise on some feature such 

as quality, designers should focus on using different non-toxic non-polluting materials and therefore 

eliminate worries about use o f the materials e.g. the elim ination of PVC from Nike shoes. A lso, rather than 

trying to find a one-for-all universal design, diversity in all forms should be encouraged for solutions to 

sustainable products and designs. New business models include the leasing of products to custom ers which 

can be reused/recycled upon return e.g. Interface carpets leasing programme. M cDonagh and Braungart have 

worked closely with some large firms in progressing tow ards sustainable manufacturing, including Nike and 

Interface Carpets, and they appreciate the practical im plications of attaining an eco-effectiveness model. The 

first step is about values and making the com m itm ent to transform.

Interface Carpets, one of the w orld’s largest producers o f comm ercial carpets, have adopted The Natural Step 

(TNS) program m e which is scientifically based program m e aimed at attaining sustainable production. 

Perhaps the most famous example o f a TNS organisation is IKEA. The Swedish furniture m anufacturer has 

many critics however it was the first major corporation to adopt the TNS programme. The TNS was devised 

by Dr. Karl-Henrick Robert whose experience as a cancer specialist caused him to question the w ay society 

was managing its environment (Robert, 1999).
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T he T N S iden tifies fo u r system  cond itions in its fram ew orlcs w hich are based  on the p rincip les o f  m aterials 

and  e n erg y  flow s in natural ecosystem s. ‘In a susta inab le  society  na ture  is not sub ject to increasing : 1. 

co n cen tra tio n s o f substances ex tracted  from  the E a rth 's  crust; 2. concen tra tions o f  substances p roduced  by 

society ; 3. degradation  by  physical m eans; and that in soc ie ty  4. hum an needs are m et w o rld w id e ’ (N attrass 

and A lto m are , 1999 pp. 22-42). T hese  cond itions p rov ide  the fram ew ork  for o rgan isations to  p rogress 

to w ard s susta inab le  production . N attrass and A ltom are  sh o w  in their case studies, w hich  include  In terface 

and IK E A , that this is ach ievab le  a lthough  the case stud ies a lso  illustra te  that it is not an easy  process. T here 

a re  m any  o rgan isational learn ing  and cultural issues involved. A nd, w hile  the cases illustra te  the 

a ch iev em en ts  and how  susta inab le  p roduction  is co m patib le  w ith h igh ly  successfu l business m odels, in all 

c ases strong  leadersh ip  com m itm ent, values and strategic v ision  p lay  s ign ifican t roles. T he fram ew ork  itse lf 

d oes no t p rov ide  the o rgan isation  w ith an m odel o f  im p lem en tation  and, in this sense, it is com patib le  to  use 

w ith  env ironm en ta l m anagem ent system s, such as ISO  14001, w hich  do  not typ ica lly  p rov ide  the goals and 

spec ific  m easu res to guide the organ isation  (N attrass and A ltom are , 1999 pp. 170-173).

Industrial E co logy  has som e o ther lim ita tions in that, apart from  a handful o f  p ractical exam ples, these are 

idea lised  system s and any w ider app lication  w ould  requ ire  m assive  industria l ad jus tm en t and, fo r this to 

occur, social and o rgan isational factors needs to be accom m odated . IE  em erged  from  the scien tific  and 

e n g in eerin g  com m unities, how ever, IE theorists are m oving tow ards the inclusion  o f the social d im ension  

(K o rh o n en  et al, 2004). A s w ith the exam ple  o f  The N atural S tep  at firm  level, lim iting  IE  to the b iophysical 

and the sc ien tific  can on ly  bring about .scientific, techno log ical so lu tions and, even then, w ithou t insights 

from  the social sc iences, these will be d ifficult to  achieve. E hren fe ld  a rgues fo r an a lte rna tive  parad igm atic  

use o f the natural ecosystem , as a m etaphor, to prov ide a possib le  so lu tion  fo r susta inab le  developm en t. This 

focu ses on the in te rconnec tedness and co m m unity  aspects o f natural ecosystem s as well as the balance 

b e tw een  com petition  and cooperation  (E hrenfeld , 2000). H offm an  (2003) cau tions against try ing  to produce a 

‘grand  th eo ry ’ to co v er all e lem ents o f the industrial ecosystem , ra ther, he suggests link ing  the technical 

analysis o f  industria l eco logy  w ith the social system s analysis from  o ther d iscip lines. K orhonen  et a l (2004) 

e lab o rate  on th is and m ake three po in ts to link  IE  to m anagem en t and p o licy  studies: 1. the system s and 

ne tw o rk  app ro ach  of IE  is com patib le  w ith the system s approach  to  study  bo th  inter- and in tra- o rgan isation  

dy n am ics; 2. m anagem ent and p o licy  stud ies can com p lem en t IE  m aterial and energy  flow s to produce 

p re scrip tiv e  suggestions for w ider societal app lication  o f IE; and 3. IE  as a pow erfu l m etaphor is a source  of 

in sp ira tio n  fo r m anagem en t and stra teg ic  vision o f a susta inab le  society.

2.2.4 Systems Approach

A system  is a set o f in te rre la ted  and in te rdependen t parts w hich  operate  as a un ified  w hole (R obbins, 2001 

pp. 10-15): a  c losed  system  is se lf-con tained  and an open system  in terac ts w ith  its en v iro n m en t th rough  

in pu ts and ou tpu ts as w ell as in fluences and responses. A t the level o f  the o rgan isation , e lem en ts o f  the 

e n v iro n m en t w ith w hich the o rgan isation  in teracts include g overnm en t, labour force, financia l institu tions, 

supp liers , and custom ers as well as raw  m aterial inpu ts and energy  and ou tpu ts o f fin ished  p ro d u c ts /serv ices 

o r w aste . In terna lly , the o rgan isation  itse lf is com posed  o f m any  in terdependen t e lem en ts and sub-system s - 

p ro cesses, functional a reas and social d im ensions - people , cu ltu re  and structure . K ey ch aracte ris tics o f  an 

op en  sy s tem  are (adap ted  from  K atz and K han, 1978 cited  in; R obb ins. 2001 p. 13):

•  env ironm en ta l aw areness -  the o rgan isation  co n stan tly  in teracts w ith its env ironm en t
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•  feedback  -  the system  ad justs to  in fo rm ation  from  its env ironm en t

•  cyclical ch aracte r -  the system  consists o f  cy cles o f  events

•  tendency  tow ards g row th  -  w ithou t active  in terven tion  the system  runs dow n or d isin tegrates

•  steady  state  -  there  is an input or en erg y  to  co u n terac t the w ind ing-dow n  properties

•  m ovem ent tow ards g row th  and expansion  -  the m ore sophisticated  the system  the m ore likely  it is to

grow

• balance o f  m ain tenance  and adap tive  activ ities -  to  be effec tive  the system  m ust ensure  the subparts

are in balance  and that it m ain tains its ab ility  to  adap t to its env ironm en t

•  equ ifinality  -  there  are a  num ber o f  w ays to  ach iev e  the sam e ob jective

A co llective  and in tegrated  approach  to susta inab le  d ev elopm en t can  be operationalised , fo r exam ple, 

th rough  a m ulti-level, m u lti-system  process (S tarik , 2004b; S tarik  and R ands. 1995). E ach o f three  levels, 

ind iv idua l, o rgan isational and societal, has m ultip le  in te rconnec ted  system s (inputs, processes, outputs, 

feedback). T he ind iv idual can choose to  take action  and assum e responsib ility  for env ironm ental actions. The 

organ isational level invo lves g roup  activ ities, team w ork , m anagem ent system s, netw orks and leadersh ip  for 

env ironm en ta l action. A t the  societal level, co llective  e ffo rts o f  ind iv idual and o rgan isational levels are 

m anifest th rough  social, cu ltu ral o r po litical actions and governance. U ltim ately , these levels are 

enco m p assed  by an eco log ica l level (S tarik  and R ands, 1995). T he system s approach  recogn ises m any 

in terac tions and re la tio n sh ip s and that fit will be d ep enden t on m any con tingencies and organ isational 

ch aracteris tics . T he im plica tions for o rgan isations are that m ultip le internal and ex ternal facto rs and 

re la tio n sh ip s need to be exam ined , defined  and prio ritised . S tra tegies need to be developed  to support an 

env ironm en ta l o rien tation  fo r m anageria l and functional decisions and choices.

System  and system  cap ab ilities are a lso  im portan t in m anagem en t fo r innovation  and fo r susta inab le  

developm en t. In describ ing  the evo lu tion  of industria l struc tu re  in dynam ic regions. B est (2001 pp. 54-58) 

iden tifies the p roduction  cap ab ilities to ach ieve  com p etitiv e  advantage. T hese  are know ledge in tensive  and 

are the cap ab ilities to not ju s t in tegrate  d ifferen t e lem en ts o f the system  but to in tegrate  d ifferen t system s and 

sub-system s. B est (2001 p. 262) describes system s in teg ration  as 'a  fundam ental p rincip le  o f  p roduction  and 

o rgan ization  ... operating  at the technical and organ isational levels . ..  it m eans the o rgan izational cap ab ility  

to red esign  production  to  ex p lo it design  changes in sub -system s in w ays that take advantage o f in teractive  

e ffec ts’ .

A t the ind iv idual level the ab ility  to th ink  in term s o f  system s has been  iden tified  as an im portan t skill in the 

p ractice  o f  susta inab le  d ev e lo p m en t as w ell as a  core skill fo r o rgan isational learn ing  (Sw eet e t al, 2003). 

S ystem s-th in k in g  recogn ises that cho ices and actions are con tex t d ep enden t and that in com plex , open 

system s there  is a m utual cau sa lity  and  in terdependence  be tw een  the econom ic, social and en v iro n m en t 

e lem en ts  and it seeks fo r d eep er pa tte rn s and structures. S y stem s-th ink ing  enab les m anagers to  m ove the 

o rg an isatio n  tow ard  susta inab le  p roduction  th rough  reco g n isin g  the social and environm en ta l consequences 

o f ac tio n s and ou tpu ts (D unphy  et al, 2003 p. 1 14). O rgan isation  and m anagem en t theo ries w hich  v iew  the 

o rg an isa tio n  from  an open system s p e rspec tive  are fu rther d iscussed  below  in section  2.4
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Innovation  too occurs in system s o f public  and private  o rg an isatio n s at national, reg ional and industry  levels 

(D avis, 1994) and the role o f  innovation  and innovation  system s in susta inab le  developm en t is d iscussed  

below .

2.2.5 Conclusion an EM T, IE and System s Approaches

1 have d iscussed  eco log ical m odern ization  theo ry  and industria l eco logy  and their lim ita tions fo r the study  o f 

sustainable developm ent in o rgan isations -  m ain ly  th e ir lack  o f  a social d im ension . System s theory  offers a 

m ore su itable vehicle. H ow ever, it is d ifficu lt to op eratio n a lise  e ith e r as a research  tool o r as a m echanism  for 

achieving susta inab le  developm ent. It seem s that the in sisten ce  on includ ing  the env ironm en t itse lf causes 

d ifficu lties from  both a research  perspec tive  and from  econom ic  and societal perspec tives. A lthough  it m ay 

be a d riv ing  force, the env ironm en t is not an active, con sc io u s agen t in b ring ing  abou t econom ic or social 

changes fo r susta inab le  developm ent. It does not m ake eco n o m ic  or strategic cho ices o r hold its ow n values 

and in th is sense it is passive. T herefo re  its inclusion  in m odels fo r susta inab le  d ev elopm en t is som etim es a 

confusing  and com plica ting  factor. T h is does not m ean  that is canno t be the sub ject m atter o r them e or an 

inform ant o r stakeholder, particu larly  by proxy. I look to innovation  as a com parab le  co ncep t because, firstly , 

innovation  and susta inab le  developm en t are in te rtw ined  and, secondly , innovation  system s and m odels for 

d riv ing  econom ic grow th  can prov ide a m odel fo r susta inab le  developm en t. T he next section  looks at the 

re la tionsh ip  betw een susta inab le  developm ent, innovation  and  com petitiveness.

2.3 Sustainable developm ent and innovation

T he role o f  innovation  in reach ing  susta inab le  d evelopm en t has been ev iden t th roughout the d iscussion  to 

this point. Both eco log ical m odern ization  theory  and industria l eco logy  h igh ligh t the p ivo tal ro le o f  new 

techno log ies and processes in reach ing  a susta inab le  p roduction  system  and society . E ven m odest 

susta inab ility  targets requ ire  substan tia l innovation  (R enn ings, 1998). W hether it is the developm en t o f new 

p roducts or the rep rocessing  and recycling  o f old m ateria ls o r the d evelopm en t o f new  business m odels, the 

p rim ary  agen ts o f innovation  are o rgan isations and com m erc ial firm s.

'Innovation  is b road ly  defined  as the generation  and ap p licatio n  o f  new  ideas and skills to produce new 

p roducts, p rocesses and serv ices that im prove econom ic  and social p ro sp erity ' (D odgson, 2006). F rom  a 

susta inab le  developm en t p e rspec tive  env ironm en ta l im p ro v em en t cou ld  be included  to this defin ition . A 

broad  defin ition  o f innovation  is appropria te  since, ra th e r than  ju s t referring  to the first com m erc ial 

app lication  o f a p roduct or process, the g reater the techno log ical change inheren t in the innovation , the m ore 

likely  o rgan izational o r social innovations are a lso invo lved  (D avis, 1994).

S usta inab le  developm en t m ay bring  a pow erfu l agenda  to  d irec t innovation , how ever, the m ost dom inan t 

force in the econom y d riv ing  innovation  has been the com p etitiv en ess agenda. W hile  in the past the 

com petitiveness and su sta inab ility  had few  linkages, th e ir m utual sensitiv ity  to techno log ical innovation  is 

b ring ing  about a new  'techno-econom ic ' parad igm  (D avis, 1994), T he percep tion  o f a trad e-o ff be tw een  the 

env iro n m en t and econom ic  g row th  is changing  and they  are increasing ly  being  seen as m utua lly  supportive  

g oals (B est, 2001; D avis, 1994; P orte r and van de r L inde, 1995a; U N C SD , 2001).

A t the level o f  the firm , a study  on large  e lectron ic  firm s found  that com plex  env ironm en ta l design  too ls are 

not enough  to d iffuse  d esig n -fo r-env ironm en t (D fE ) p rinc ip les  and know ledge in to  p roduct developm en t 

team s - w hat is requ ired  is co m plex ity  & know ledge sharing  in co m panyw ide  netw orks w ith  con cen tra ted

19



Literature Review

centres of expertise (Lenox et al, 2000). Hall and Vredenburg, (2004) contend that it is precisely becausc 

innovation for sustainable developm ent is so difficult that it can be the grounds for competitive advantage. 

They found that traditional risk management techniques and innovation strategies in the agricultural 

biotechnology and oil and gas industries are insufficient to deal with the com plexities o f sustainable 

developm ent, especially the social dimension and that effective sustainable developm ent innovation requires 

embedded organizational capabilities.

W hile innovation is essential for sustainable developm ent it is also essential for firm growth and com parative 

advantage. Innovation, the creative and entrepreneurial resources o f the firm and its organisational 

capabilities, rather than size, drive its growth (Foss, 1993; Penrose, 1955). The organisational abilities to 

generate and gain from innovation, rather than com m and over a particular technology, are the source o f a 

firm's competitive advantage (Nelson, 1991) where com petence lies in the process o f learning and not in the 

content o f what is learned (Dosi and Marengo, 1994). Innovation and com petitiveness and the links with 

economic growth and sustainable developm ent are discussed next.

2.3.1 Competitiveness and innovation

The capacity to innovate and to adopt new technologies is seen as an essential driver of economic growth and 

competitiveness (NESC, 1993 p. 105). Innovation has become both a key indicator of and a top priority for 

com petitiveness and com petitive advantage (Cooke, 1998; Fites et al, 1999; NCC, 2000a; Porter, 1990a; 

Porter, 1990b). Definitions o f competitiveness vary (Faberberg, 1988; Jacquem in & Pench, 1997; O 'Donnell, 

1992) but essentially they incorporate the concept o f firms, regions or nations producing and trading in open 

international markets while improving living standards and incomes e.g.:

Com petitiveness refers to the ability of com panies, industries and regions or supranational regions 

to generate, while being and remaining exposed to international com petition, relatively high factor 

income and factor em ploym ent levels on a sustainable basis (OECD, 1996).

This definition illustrates how competitiveness is applicable from firm level to supranational level. However, 

it is not explicit what is meant by each of these. It also true that these levels o f com petitiveness can be 

intertwined, interdependent (Buckley, Pass, & Prescott, 1988; Porter, 1990a) and even confused (O 'Donnell, 

1992). At the core of national competitiveness is the com petitiveness o f firms, where their role is to create 

econom ic value added and, in turn, their performance depends on their regional/national perform ance (IMD, 

1997; W EF, 2001).

W hile the extensive array of factors believed to influence competitiveness means that measurem ent can be 

extrem ely complex and it can be easier to recognise com petitiveness performance than to specify its causes 

(NESC, 1993 p. 105), in practice it has often been measured, for simplicity, by the single factor o f relative 

change in unit labour costs o f production (Boyle et al., 1992; O'Donnell, 1992). As noted earlier, one-third of 

econom ic growth in the USA between 1929 and 1982 is attributed to increased efficiency and productivity 

brought about by technological changes and innovation (Davis, 1994).

Differences in technology have long been attributed as possible explanations o f com parative advantage and 

trade pow er (Best, 1990; CEC, 2000; Deardoff, 1984; Fites et al., 1999; O 'D onnell. 1992; Solow, 1957). 

Furtherm ore, the importance of technological variables in determ ining trade has been endorsed by empirical 

studies (Deardoff, 1984; Dosi & Soete, 1988). Com petitiveness is related to technological change and the
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capacity  to  innovate  and to  adop t new  innovations (N E S C , 1993 p. 104), In his rev iew  o f co m petitiveness, 

O 'D onnell concludes that "the resea rch  on Ireland 's co m p etitive  advan tage  should  have as one o f  its ch ie f 

e lem ents a focus on in n o v atio n  and techno log ical o w n ersh ip  advan tages" (O 'D onnell, 1992 p .48). C ooke  

(1998) notes that, in te rnationally , the p rio rity  tool to gain  co m p etitive  advantage is innovation .

2.3.2 Sustainable developm ent, innovation and com petitiveness

E nvironm ental su s ta in ab ility  is inex tricab ly  linked to innovation  and com petitiveness in m any  national and 

in ternational policies. F o r exam ple, the E uropean  U nion agreed  the strategic goal for the E U  (C E C , 2000):

"to becom e the m ost co m p etitive  and dynam ic  k n o w ledge-based  econom y in the w orld , capab le  o f 

susta inab le  econom ic  g row th  w ith m ore and b e tte r jo b s  and g rea ter social cohesion  (p .4)."

A nd in the L aeken D ecla ra tio n  (E U , 2001) the EU  asp ired  to en su ring  g lobalisa tion  w as em bedded  in 

sustainable developm ent;

"N ow  that the C old  W ar is over and we are liv ing  in a  g lobalised , yet a lso  h igh ly  fragm en ted  

w orld , E urope needs to  sh o u ld er its re sponsib ilities in the governance  o f  g lobalisa tion . T he role it 

has to  p lay  is that o f  a p o w er . ..  seek ing  to  set g lobalisa tion  w ith in  a m oral fram ew ork , in o ther 

w ords to an ch o r it in so lidarity  and susta inab le  developm en t."

It is not ju s t at the level o f  nations o r reg ions that com petitiveness, innovation  and environm en ta l 

susta inab ility  are in te rtw ined  but a lso  at the level o f industries and firm s (P orte r and van de r L inde, 1995a). 

H ow ever, it has proven  d ifficu lt to  concep tu a lly  link  econom ic  p erfo rm ance  at national o r regional level w ith 

perform ance at firm  level and in ternal firm  d y nam ics (B est, 2000).

It has been argued  that the cha llen g e  to  decoup le  eco n o m ic  g row th  from  environm ental p rob lem s actually  

p resents opportun ities fo r innovation  and conseq u en tly  com p etitiv en ess (C EC , 2000; P orte r and van der 

Linde, 1995a). Porte r and van der L inde (1995a; 1995b) b rough t this th ink ing  in to  the m ainstream  

m anagem ent and co m p etitiv en ess debate. T h ey  m ain ta ined  that the new  paradigm , defin ing  in te rnational 

com petitiveness as d y n am ic  and based  on innovation , g ives rise  to the p o ssib ility  that env ironm en ta l 

regu lation  can trig g er in n o v atio n s that m ay off-se t costs o f  co m pliance  and low er the total cost o f a product 

or im prove its value. T h ey  argued  that m any econom etric  stud ies did not accoun t for the dynam ic innovation  

effects and co n seq u en tly  v iew ed  com pliance  w ith regu la tions as ra is in g  costs and harm ing  co m petitiveness. 

P resen ting  a  co u n te r-arg u m en t in the sam e jou rn a l issue, P a lm er et a l (1995) argued  that env ironm en ta l 

regu lations reduce  p ro fits  -  since, if  the re levan t techn o lo g y /in n o v atio n  b rings benefits  that are w orth  the 

investm ent then, d riven by  co m petition , com ply ing  firm s w ould  have  im plem en ted  it anyw ay. T hey  surm ise  

that the env ironm en ta l in n o v atio n s are not pu rsed  out o f  cho ice, there  be ing  bette r op tions, w hereas P orte r 

and van der L inde argue  th a t th ey  are o ften  not p u rsued  out o f  ignorance.

Pa lm er et a l con tend  that trad itiona l cost-benefit analysis, w h ich  includes the benefits  to soc ie ty  not 

addressed  by P o rte r and van d e r L inde, shou ld  be the basis for eco n o m ic  a ttrac tiveness o f regu la tions and not 

the p rem ise  o f  'cost-free ' reg u la tio n . T h ey  also  po in t to the lack  o f em pirica l ev idence presen ted  by  P o rte r and 

van de r L inde w ho  cite  num ero u s case  stud ies in support o f th e ir thesis. In an analysis o f  m an ufactu ring  

survey data  at in d u stry  level, Jaffe  and P a lm er (1997) fo u n d  no sign ifican t re la tio n sh ip  betw een  

environm ental reg u la to ry  co m p lian ce  expend itu res and pa ten ting  activ ity  but they  did find a positive  

re la tionsh ip  betw een  co m p lian ce  expend itu res and  R & D  expend itu res. In general. P o rte r 's  a rg u m en ts have
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received  support fo r the use o f  w ell d esigned  reg u la to ry  fram ew ork  to stim ulate  innovation  fo r susta inab ility  

(D unphy  et al, 2003 p. 46). T h is co n fo rm s w ith  eco log ica l m o d ern iza tio n  theory  (E M T ) that a  strong 

regu la to ry  fram ew ork  w ill stim ulate  innovation  and lead  to susta inab le  developm ent.

A dvocating  the need  fo r a  spec ific  theo ry  and p o licy  o f  eco-innovation . R enn ings (1998) states: ‘a carefu lly  

designed , fo rw ard -lo o k in g  eco -in n o v atio n  p o licy  m ay  be able to  cu t the costs o f  a po licy  tow ard  

susta inab ility  d ram atically . It requ ires c lose  coo rd in a tio n  w ith env ironm en ta l po licy  in all innovation  phases. 

E nvironm enta l and eco -in n o v atio n  p o licy  can  be regarded  as com plem en tary . H ow ever, an env ironm ental 

po licy  neg lecting  the p o ten tia lly  beneficia l e ffec ts o f  a spec ific  eco -in n o v atio n  p o licy  (espec ially  in the 

invention phase) m ay  lead  to excessive  econom ic  co s ts '.

G iven the im portance o f  innovation  to  the co m petitiveness agenda  it has been sub ject to  ex tensive 

in stitu tional support and dev elo p m en t and the insigh ts from  innovation  in th is regard  can  be of particu lar use 

fo r susta inab le  developm en t. Furtherm ore , the  innovation  system s m ay  be harnessed  for susta inab le  

developm ent.

2.3.3 Innovation systems

Schm ideiny  (1993) h igh ligh ts the im portance  o f  techno logy  coopera tion  fo r susta inab le  d ev elopm en t sta ting  

that it is now  ‘a m ajo r focus o f  business, governm en ts , and m ultilateral o rgan izations. Such coopera tion  is 

com plex  and is best seen as an in te rconnected  chain  o f  5 links: co m p etitive  advan tage , long-term  

partnersh ips, tra in ing , innovation , and su s ta in ab ility '. T his re flects the fact that co llab o ra tio n  is a key  e lem ent 

in fo ste ring  innovation  (K iston  & M ichie, 1998; R oper, 2000). T h is g iv es ri.se to the ideas o f  innovation  

netw orks and national innovation  system s and national innovative  capacity . T hese  describe  the social 

institu tions o f  innovation  and a social system  o f innovation  w hich can en co m p asses financ ia l flow s, legal and 

po licy  links, and flow s o f  in form ation , sc ience, technology, and people (D av is, 1994).

A supportive  en v iro n m en t is ackn o w led g ed  as a key  e lem ent fo r successfu l innovation  (O liv er &  

B lakeborough . 1998) and several p a rticu la rly  successful regional m odels have been w idely  reported , for 

exam ple, D en m ark , S ingapore, B ad en-W urttem burg  (G erm any), and E m ilia -R o m ag n a  (Italy) (B est, 1999; 

C ooke, 1998; D unn ing , B annerm an . & L undan , 1998; O liv er et al., 1998). N E SC  (1993  p .106) recogn ised  

that w h ile  "innovation  w as essen tia lly  a  m atter for individual firm s ...  the cap acity  fo r innovation  can be 

stim u la ted  or in h ib ited  by  the in stitu tiona l and policy fram ew ork  w ith in  co un tries" . T he converse  is also  

true, w here  o rg an isatio n al cap ab ilities o f  firm s influence the g row th and co m p etitiv e  streng th  o f  national 

industries and eco n o m ies, w hich  requ ire  co -opera tion  in a  w ide va rie ty  o f  facilities and skills for m arkets to 

be e ffec tive  (C hand ler, 1992a, b). Inpu ts to  a  firm 's innovation  process can  be acqu ired  th rough  netw ork ing  

as an a lte rna tive  to  in -house R & D  (R oper, 2000). In Ireland, for exam ple, bo th  in ternal firm  organ isation  o f 

M N C s and th e ir in te r-firm  linkages m ay  prov ide a basis fo r the d ev elo p m en t o f ind igenous capab ilities 

(O 'S u llivan , 2000). W hile innovation  system s m ay function  w ell in national fram ew o rk s due to cu ltu ra l and 

language  b ack g ro u n d  the notion  that a system  is bounded by g eography  and p o litics  does not m atch  w ell w ith 

the m o d ern  g lo b a lised  in fo rm ation  society  w hich  gave rise  to  the concep t o f  a know led g e-b ased  eco n o m y  by 

the O E C D  (L ey desdorff, 2006).

Innovation  sy s tem s are com plex  and d y n am ic  and  it can be d ifficu lt to o p eratio n a lise  the  concept. T he T rip le  

H elix  is a  th ree -d im en sio n al m odel d esc rib in g  and ex am in in g  the system  and re fe rs  to  the m utual 

in fo rm ation  sharing  by  un iversity , in d u stry  and g o v ernm en t to  b ring  about su ccessfu l innovations
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(L eydesdorff, 2006). For exam ple, in te rnational s tu d ies show  that the e ffec t o f governm en t and un iversity  

research  on p ro d u c tiv ity  is p ositive  and it ou tw eighs the  cost o f  public  research  and, in coun tries w here the 

business R & D  in tensity  is h igher, the e ffec t o f  pub lic  research  is g reater as the business sec to r is bette r able 

to seize o p p ortun ities ra ised  by public  resea rch  (G uellec  and  van Pottelsberge de la P o tterie , 2001), I suggest 

that the susta inab le  d ev elopm en t ag en d a  harness the  insigh ts and learn ing  from  innovation  and the 

technolog ical and social dynam ic o f  innovation  system s to ach ieve  its goal. A m odel o f  innovation -led  

econom ic g row th is p roposed  by B est in the innovation  and  capab ility  perspective  w hich  I ou tline  be low  and 

d iscuss as a  poss ib le  fram ew o rk  fo r su s ta inab le  developm en t.

2.3.4 The Capability & Innovation Perspective and the Entrepreneurial Firm

B est (1990; 1998; 1999; 2000; 2001) d raw s on the Penrosian  idea o f the en trep ren eu ria l f ir m  for his 

capab ility  and innovation  perspec tive  o f  econom ic  grow th . The internal g row th dynam ic  o f en trep reneuria l 

firm s lies at the core  o f  n a tional/reg iona l g row th  d y n am ics (B est, 2000).

W hile  the en trep reneuria l firm  has taken  som e d ifferen t fo rm s (for exam ple  B est d iscusses Japanese  and 

A m erican  varian ts) a com m on  feature  is the in teg ration  o f  design  and m anufacturing . T he fu lly  developed  

en trepreneurial firm :

1. pursues p roduct-led  (not p rice-led ) com p etitiv e  stra teg ies and depends upon high perfo rm an ce  w ork 

system s (H P W S ')

2. in tegrates design  and m an ufactu ring  - n ecessary  fo r com pression  o f  new  product dev elo p m en t cycle 

tim es

3. is part o f  in te rnal/ex ternal d y nam ic  based on open system s ne tw orking . T h is dynam ic  fosters the 

d ecen tra lisa tion  and d iffusion  o f  design  and th ereb y  enhances regional innovation .

B est's capab ility  and  innovation  persp ec tiv e  is a fram ew o rk  for in tegrating  techno logy  and innovation  into 

g row th processes by  de fin in g  resource  c rea tio n  in term s o f  p roduction  and organ isational cap ab ilities. The 

fram ew ork  a lso  prov ides a  su itab le  veh ic le  to link  both firm  level and n a tiona l/reg ional level 

com petitiveness. T h is is p a rticu la rly  ap p ro p ria te  in the Irish co n tex t w here  national po lic ies have often 

needed to adap t to  the  requ irem en ts  o f  firm s op eratin g  in the  g lobal env ironm en t (B rad ley , 2001). In B est's 

C apab ility  T riad  " (B est, 2000) three  in te rac tive  d o m ains shape a re g io n 's  capab ility  developm en t p rocesses -  

B usiness M odel, P roduction  C ap ab ilities  and Skill Form ation  (F igure  2.1). T echno logy-led  g row th  involves 

the synchronised  ad v an ces in all th ree  o v erlap p in g  and in terconnected  e lem en ts o f the triad  (T able: 2.1).

' H PW S -  high perform ance w ork system s - are bundles o f  practices in w hich  workers have greater autonom y o ver  their 
tasks and production m ethods, greater opportunities to upgrade skills and to participate in design  and m anufacturing and 
have pay incentive sch em es linked to system  perform ance.

■ B est has a lso  ca lled  it the P roductivity Triad w ith the term p ro d u c tio n  .system s replacing p ro d u c tio n  ca p a b ilitie s , 
how ever, both are essen tia lly  the sam e.
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Skill Form ation

Business
M odel

Production
C apabilities

Figure 2.1: Best's Capability Triad - Technology-led growth involves the synchronised 
advances in all three overlapping and interconnected elements o f the triad. Source: Best. 2001

T able 2.1: D escription o f  the T hree Interconnected  D om ains in B est's C apability Triad

B usiness  refers to "enterprise organization fo r  p rocesses o f  capability developm ent."  The entrepreneuria l
M ode! f irm  is at the centre o f the business model and is driven by a capability/m arket opportunity  dynam ic.

O pen-system s netw orks are the m ediating link betw een firms and the region. New m arket 
opportunities m otivate changes in productive capabilities, setting in m otion a new technology and 
m arket dynam ic (Best, 2000),

A virtuous circle is generated w hereby entrepreneurial firms, in advancing their own capabilities 
also advance those o f the region and, in turn, regional technological capabilities will spawn more 
entrepreneurial firm s (B est, 2001).

P roduction  are an expression o f  the underlying and unifying principle o f production and organisation. The
C apabilities integration o f design and m anufacturing, as well as technology m anagem ent rather than sim ply

technology, are key production capabilities o f entrepreneurial firms.

Best (2001) identifies five m odels o f production system s in which com petitive strategy and 
production system s are bound together. These each represented in their lime innovative perform ance 
in technology m anagem ent, production princip les and associated capabilities:

I .interchangability  (A m ory), 2 .single-product flow (Ford), 3. m ulti-product flow (Toyota), 4. new 
product developm ent (C anon), 5. system s integration (Intel).

Best discusses each of these m odels and their regional im plications in term s o f  m anufacturing 
throughput efficiency, increm ental innovation, new product developm ent, design m odularisation and 
technology m anagem ent.

represents the dynam ic betw een firm s and regional supply o f skills and is a critical com ponent in 
grow th-oriented industrial policy. G row th depends on skills that match advances in production 
capabilities. Regions that invest in skills form ation are in a better position to anticipate, respond to 
and benefit from  change. T hree conditions for success exist: characterisation o f  the dem and for 
specific skills; investm ent in technical education; and skill form ation in the workplace.

Source: Best, 2001

From the perspective of the firm the capability triad identifies several characteristics which may contribute to 

a region's capability development and growth (Table2.I):

business model - The entrepreneurial firm  is at the centre of the business model and is driven by a 

capability/market opportunity dynamic Open-systems networks are the mediating link between firms and 

the region. New market opportunities motivate changes in productive capabilities, setting in motion a new 

technology and market dynamic (Best, 2000).

Production Capabilities are an expression o f the underlying and unifying principle o f production and 

organisation. The integration of design and manufacturing, as well as technology management rather than 

simply technology, are key production capabilities of entrepreneurial firms.
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Skills Formation - the importance of regional investm ent in skills, technical education and skills

formation in the workplace.

I propose that we may draw inspiration from the literature on innovation and com petitiveness for the best use 

o f organisations in attaining of sustainable developm ent, in particular the innovation and capability 

perspective, the Capability Triad and incorporating the Triple Helix (Leydesdorff, 2006).

2.3 .4 .1 Sustainable development as a social and technological innovation system fo r  growth

Best (2001 pp. 243-256) briefly addresses the issue of sustainable developm ent and suggests that the 

production innovation and capabilities perspective provides a conceptual framework for engaging in the 

issues of sustainable developm ent rather than being an economics of sustainable developm ent. However, 

Best was applying this in the context o f technological developm ents and the process by which firms can 

apply innovation and production capabilities to sustainable development. He did not present the triad as 

possibly a structure for sustainable developm ent in itself in the same way he uses it as a tool to examine 

technology-led growth but rather as a vehicle for firms in the system to deliver sustainable innovation and 

production capabilities. However, I propose that the system itself could be transformed into system for 

analysing sustainable developm ent to identify challenges and opportunities and ultimately for achieving it.

W hile innovation and organisational capabilities have been identified as key factors for com petitiveness these 

are also being identified as key requirem ents for environm entally sustainable manufacturing. As discussed 

earlier, these common factors give rise to the argum ent that environm entally sustainable initiatives, through 

innovation, may be a source of com petitiveness both at firm level and national level. The capability and 

innovation perspective can place these in a production and economic growth framework.

Best contends that the capabilities and innovation perspective denies trade-off between growth and 

environment in sustainable developm ent ba.sed on the principle of design for sustainability (Best, 2001 

p.244). In his discussion he encapsulates the principles of Industrial Ecology production design to improve 

productivity and the elim ination of waste, design for m anufacturability and energy efficiency. He gives 

examples of industry and university cooperation guided and supported by governm ent policies which led to 

breakthrough innovations in sustainable products such as biodegradable polym ers, m icro-technologies and 

renewable energy. He outlines how a focus on process and quality underpins productive capabilities, 

continuous improvement and innovation.

The innovation and capability perspective may provide a suitable framework to link Industrial Ecology to the 

social facets of innovation systems and production (Korhonen et al, 2004) which is com patible with the 

design led eco-effective vision of M cDonagh and Braungart (2000) for achieving sustainability which also 

denies that a trade-off need exist between growth and environment. The three interconnected and overlapping 

areas of the B est’s Capability Triad also reflect the interconnectedness of economic, social and environment 

in sustainable development: the business model, production capability and skills formation. D evelopm ent in 

these three areas is mutually reinforcing and occurs simultaneously to achieve technology-led growth. These 

three areas can each be enabled for sustainable developm ent-led growth. There is no need to include 

environment as a separate elem ent in the model as it is not an active agent and all the necessary 

considerations can be captured by the economic and social elem ents o f production, skills and business 

models.
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F irst o f all. B est describes the reg ional business m odel for innov atio n -led  grovk'th. This can  easily  be a ltered  

to becom e innovation  fo r susta inab le  developm en t. B est p laces the en trep ren eu ria l firm  at the centre  o f  a 

reg io n ’s business m odel. In turn, by  p lac ing  it at the centre o f  the business m odel for sustainable 

developm ent the en trep reneuria l firm:

1. pu rsues susta inab le  p roduct-led  co m p etitive  stra teg ies and depends upon h igh perform ance w ork  

system s (H P W S ) -  bo th  key e lem en ts  o f  successfu l in novation , p ro ductiv ity  and H R  m anagem ent 

in susta inab le  en terp rises

2. in tegrates susta inab le  design  and m anufactu ring  -  essen tia l fo r susta inab le  p rocesses and products

3. is part o f  in te rnal/ex ternal dynam ic based  on open system s ne tw orking . T h is dynam ic w ill aid the 

d iffusion  o f  design  and associated  capab ilitie s  for su s ta inab le  innovation  and production . T he open 

system s m odel w ill include coo p era tio n  w ith go v ern m en t and un iversities for innovation  

break th roughs and skills fo rm ation .

F urtherm ore, the f irm 's  ow n business m odel can  take on new  su s ta inab le  fo rm s such as leasing  o f  p roducts 

instead  o f  se lling  them . A recen t ex am ple  o f  how  a business m odel can  change on a grand scale  in the 

recycling  and reuse o f  e lectrica l and e lectron ic  goods in the EU  w hich  en tails sign ifican t cooperation  

betw een  consum er, d is trib u to r and m an u fac tu re r (see g lossary  for a d esc rip tion  o f W E E E ). A lso, industrial 

eco logy  and eco -e ffec tiveness m odels are m ore likely to be a tta inab le  on a g ran d er reg ional scale than  v ia a 

series o f  sm all scale in itiatives because a g rea te r d iversity  o f  en te rp rises  will facilitate  the a lignm ent and 

m atch ing  o f  inpu ts/ou tpu ts and innovation  to  that end.

T he second  area o f  the C ap ab ility  T riad , p roduction  capabilities - tech n o lo g y  m anagem en t and the in tegration  

design and m anufactu ring  - can  be spec ifica lly  orien ted  tow ards su s ta in ab le  production . E xam ples o f how  

this can be ach ieved  on large  scale th rough  coopera tive  dev elo p m en t in p roduction  cap ab ilitie s  are the 

rem oval o f  C FC  from  frid g es and o th er p ro d u c ts  and. m ore recen tly , the rem oval o f  lead  and the m ove 

tow ards reduction  in g reenhouse  gas em iss io n s through im proved en erg y  effic iency . T h is a lso  h igh ligh ts the 

role o f  governm en ts and societal in stitu tions in guid ing p ro d u c tio n  capab ilities tow ards susta inab le  

d ev elopm en t w hether they  are  com petitive  o r not.

T he th ird  a rea  o f  the C ap ab ility  T riad  is sk ills form ation . T h is a lso  can  be geared  tow ards susta inab le  

developm en t. T he societal in stitu tions responsib le  fo r sk ills fo rm ation  can  focus on susta inab le  developm en t 

o p p ortun ities and education . In con junction  w ith  industry, skills fo rm atio n  fo r susta inab le  p roduction  can  be 

tried and ex p erim en tation  fo r p roduction  and business can  be co n d u cted . Skills fo rm ation  a lso  includes 

education  sk ills fo r susta inab le  liv ing  and chan g in g  consum er hab its to m atch the new b u siness m odels.

T he cu m u la tiv e  effec t o f  sk ills fo rm ation , techno logy  d ev elopm en t, p roduction  capab ilities can  all be 

o rien ted  to  susta inab le  developm en t. T he ro le for governm ent, as in the T rip le H elix , is to su p p o rt all 

e lem en ts o f  this triad  th rough  en terp rise  developm en t and educa tion  institu tions. T he g o v ernm en t has a role 

in the  nu rtu rin g  o f  expertise  and the c rea tio n  o f opportun ities, fo r ex am p le, th rough  financia l support.

P o licies and  regu la tions can  use the T riad  to  gu ide the p rocess o f  sus ta in ab le  developm en t.

The C ap ab ility  T riad  p ro v id es a fram ew o rk  fo r the necessary  co llec tiv e , in tegrated  action  by  all acto rs for 

susta inab le  d ev elopm en t w ithou t hav ing  to re ly  excessively  on in d iv id u a l firm s (D rake e t al, 2004; D unphy  

et al, 2003 p. 10; G idd ings e t al, 2002; W orld  C om m ission  on E n v iro n m en t and D evelopm en t, 1987) w hile  at
I
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the sam e tim e facilitating  in d iv idual firm s and  actors to  p rov ide  a d iversity  o f  so lu tions through com petitive  

innovation  (M cD onough  and  B raungart, 2000; P orter and van der L inde, 1995a, 1995b).

2 .3 .4 .2  The app lica tion  o f  C apab ility  T riad  in this research

From  the perspec tive  o f  th is re sea rch  w h ich  takes a  firm  level look at env ironm en ta l m anagem ent the 

C apab ility  T riad  is useful: it w ill a id  the iden tification  o f  innovative  en trep reneuria l firm s in a global 

m anufactu ring  con tex t w ith the In terna tiona l M anufac tu ring  S tra tegy  S urvey  (IM S S) and in six case studies; 

it w ill assist in linking innovation  and env ironm en ta l m anagem en t capab ilities; it w ill enab le  an open system s 

theoretical approach  to be adop ted  w h ereb y  organ isational env ironm en ta l m anagem en t is seen in the con tex t 

o f  its institu tional en v iro n m en t; and  it w ill assist in the iden tification  o f  o rgan isational ch aracteris tics and 

capab ilities as well as in stitu tiona l facto rs in env ironm en ta l m anagem ent. T he next section  o f this review  

looks at som e theoretical p e rsp ec tiv es from  the o rgan isation  and stra tegic  m anagem en t literatures.

2.4 Theoretical Perspectives

T his section  o f  the literature rev iew  d eals w ith the theo re tical perspec tives o f the firm . It ou tlines som e 

theories o f  the firm  and how  they  app ly  to the study  o f  env ironm en ta l m anagem ent. W here a theoretical 

perspective  is adopted  to  s tudy ing  en v ironm en ta l m anagem en t in o rgan isations three  theoretical approaches 

dom inate  in the o rgan isation  and stra teg ic  m anagem en t literatures: in stitu tional theory , s takeho lder theory  

and the resource-based  view  - these are ou tlined  below . A lso , m any  researchers adopt a com bina tion  o f  these 

and o ther approaches. E xam ples o f  the m any  o ther research  approaches and fram ew orks w hich  have been 

adopted, in m any  cases to co m p lem en t one o r m ore o f  the m ain  three  ju s t m entioned , are: system s approach  

(S tarik  and R ands, 1995), co n tin g en cy  theo ry  (A rag o n -C o rrea  and Sharm a, 2003), co-evo lu tion  (B lum - 

K usterer and H ussain , 2001 ; R enn ings, 1998), leadersh ip  (Egri and H erm an, 2000), use o f M o rg an 's  

m etaphors (Jorgensen , 2000), stra teg ic  issue in te rp reta tion  (B ansal, 2003; Sharm a, 2000), individual 

cham pions (A ndersson  and B atem an , 2000; B ansal, 2003), decision  sty les theory  (Sw eet et al, 2003), the 

theory  o f reasoned  action  (M arshall et al, 2005) and congruence  theory  (R usso  and H arrison , 2005).

T he perspectives m ay  be b ro ad ly  categ o rised  acco rd ing  to w hether they  em phasise  the role o f  the 

o rg an isa tio n 's  institu tiona l en v iro n m en t in determ in ing  po lic ies, stra teg ies and actions o r w hether they  

em phasise  the o rg an isa tio n ’s freed o m  to  ch o o se  stra teg ies. Som e o f  these  perspec tives are d iscussed  below . 

T he com m on feature  o f these in stitu tiona l and strategic perspec tives is that they  view  the organ isation  as an 

open system  w here the o rg an isatio n  is em bed d ed  in its en v iro n m en t (e.g. business, social, po litical and 

econom ic), a view  w hich  is co n sisten t w ith  susta inab le  developm en t (S tarik  and R ands, 1995).

2.4.1 Institutional Perspectives

T w o perspec tives w hich  e m p h asise  the in fluence o f the  o rg an isa tio n 's  institu tiona l con tex ts in de te rm in ing  

stra teg ies, includ ing  en v ironm en ta l m an ag em en t, are institu tiona l th eo ry  and stakeho lder theory .

2 .4 .L I  In stitu tiona l Theory

Jenn ings and Z an d b erg en  (1995) first p roposed  in stitu tional theo ry  as a m eans o f ex p la in in g  and 

understand ing  env iro n m en ta lly  su s ta in ab le  o rgan isations. Since then institu tiona l theo ry  has been app lied  by 

various au thors to exp la in  the  ad op tion  o f  env ironm en ta l m anagem en t in organ isations.
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Institu tional theory  focuses on the p ressu res the  in stitu tional env ironm en t ex erts on firms" po lic ies and 

actions. Institu tions are de fin ed  as ‘cogn itive , norm ative  and regu la tive  structures and activ ities that p rov ide  

stab ility  and m eaning  to  social behaviour. In stitu tions are transported  by various carriers -  cu ltu res, structu res 

and rou tines -  and they  operate  at m ultip le  leve ls o f  ju risd ic tio n ’ (Sco tt. 1995 p. 33). Each firm /o rgan isation  

o perates w ith in  an organ isational field  -  a d ivers ified  or m ultinational o rgan isation  m ay operate  in several 

fields. The organ isational field  consists o f  ‘those  o rg an izatio n s that, in the aggregate , constitu te  a recognized  

a rea  o f  institu tional life: key  suppliers, re so u rces and p roduct custom ers, reg u la to ry  agencies, and o ther 

o rgan izations that p roduce s im ilar serv ices o r p ro d u c ts  ... the to ta lity  o f re lev an t actors . ..  the field  idea 

com prehends the im portance  o f  both co n n ec ted n ess and structu ral eq u iv a len ce ’ (D iM aggio  and Pow ell, 

1991). W hile  o rgan isations in the sam e industry , m arket o r those sharing  a com m on  techno logy  m ay operate  

in the sam e organ isational field , the field  can  revo lve  or evo lve a round an issue or issues upon w hich  

in teraction  and d ialogue  are based  and fo r w hich  con sen su s is reached  (H offm an , 1999). T h is consensus 

re flects the relative p ow er o f d isparate  and o ften  co m p etin g  institu tions engaged  in the field  in de term in ing  

an issu e ’s m eaning. W hereas the o rgan isational fie ld  m ay  be v iew ed as a source o f know ledge  and 

in form ation  prov id ing  u n lim ited  choice and g iv ing  d iscretion  at ind iv idual and firm  level, institu tional theo ry  

v iew s the o rgan isational fie ld  as p rov id ing  ch o ice  from  a 'n a rro w ly  defined  set o f leg itim ate  o p tio n s’ 

(H offm an , 1999).

Institu tional p ressures in the o rgan isational fie ld  p rov ide  the con tex t for m anageria l decisions, actions and 

change (M arshall el al, 2005). O ver tim e responses to these p ressu res becom e institu tiona lised  and repetitive  

and organ isations that face the sam e institu tiona l co n d itions begin  to  resem ble  one an o th er -  a process know n 

as isom orphism . T hree  types o f p ressures in fluence  isom orphic  change in o rgan isations: coercive, m im etic  

and norm ative  (D iM agg io  and Pow ell, 1991).

•  C oercive p ressu res are exerted  by the in stitu tions upon w hich  the o rgan isation  depends e.g. 

regu la to ry  au th o ritie s  and m arke t fo rces as w ell as cu ltu ra l ex pecta tions in society.

•  N orm ative p ressu res are ex p erienced  th rough  p ro fessionalisa tion  o f  em ployees, p ro fessional 

re la tionsh ips, ne tw orks and industry  asso c iations etc.

•  M im etic p ressu res are the co nsc ious and u n consc ious e ffo rts m ade by  o rgan isations to im itate  o r 

m odel o ther o rgan isations in response  to uncertain ty .

Institu tions w ie ld ing  p ressu re  for en v ironm en ta l actions and m anagem en t in o rgan isations include 

governm en ts , reg u la to ry  au tho rities, cu sto m ers, supp liers, co m m u n ity  g roups, env ironm en ta l o rgan isations, 

m edia , industry  assoc ia tions and com petito rs. G o v ern m en ts and regu la to rs exert p ressu res at local, national 

and in te rnational levels th rough  policies, end o rsem en t o f p ractices and u ltim ate ly  leg isla tion  as w ell as 

p rov id ing  less coerc ive  p ressu res such as in fo rm ation  and techn ica l, financia l and o th er fo rm s o f support and 

incen tives such as v o lun tary  p rogram m es (A ngell and R ands, 2002; C lark . 2005; C orbett and K irsch , 2001; 

D arnall, 2002; D elm as and T offel, 2004; H offm an , 1999; Ja ffe  et al, 1995; M arshall et al, 2005; P o rte r and 

van de r L inde, 1995a).

C om petito rs , industry  assoc iations and ne tw orks a lso help  d efine  issues and th e ir m ean ings and to  de term ine  

accep tab le  p ractice . A sso c ia tio n s and ne tw orks are sou rces o f  in fo rm ation  fo r o rgan isations includ ing  the 

sharing  o f best p ractices and they  a lso  p lay  ro les as industry  advocates w ith regu la to ry  au tho rities and the 

m ed ia  (D elm as and T offel, 2004; M arshall et al, 2005). The m edia in fluence o rgan isations th rough
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high ligh ting  issues and ac tiv ities  o f  o rgan isations, bo th  negative  and positive , as w ell as in fo rm ing  debate  

and prov id ing  a  forum  fo r confirm ato ry  and /o r d issen tin g  voices (D am all, 2003; H offm an, 1999). 

C om m unity  env ironm en ta l g ro u p s and o ther n o n -governm en ta l o rgan isations (N G O s) m ay exert p ressu re  

d irec tly  o r in d irectly  th rough  p o litica l o r  m edia ch annels (D elm as and T offel, 2004; H offm an, 1999). T hey  

m ay in fluence all levels e.g . the  corpora te, regional and p lan t or local (M arshall et al, 2005). E nvironm enta l 

po lic ies adop ted  in response to p ressu res from  external in stitu tions co n fer leg itim acy  on o rgan isations and 

m ay enhance their rep u ta tio n s (D elm as and T offel, 2004 ; H enriques and Sharm a, 2004). In e ffect, 

in stitu tional th eo ry  posits that these  pressures cause o rgan isations to becom e increasing ly  a ligned  w ith  the 

re levan t in stitu tions and to  resem b le  each o ther in structure  and practices (S tarik  and M arcus. 2000).

H ow ever, som e authors dev ia te  from  the isom orphism  h ypo thesis and suggest that in stitu tiona lism  can  also  

stim ulate  h e terogeneity  (D e lm as and Toffel, 2004). D ifferen t responses to  the in stitu tional env ironm en t m ay 

be due to: o rg an isa tio n s’ d iffe ren t percep tions, filters and in te rp reta tions; conflic ting  institu tiona l p ressu res 

w hich m ust be prio ritised ; and exposure  o f m ultinational and d iversified  o rgan isations to d ifferen t 

institu tional fie lds (L evy and R othenberg , 2002). In add ition , the focus on isom orphism  im plies a s tab ility  

w hich  does not reflect the ch an g in g  nature o f the in stitu tiona l env ironm en t and organ isational change. C iting  

exam ples in the chem ical in d u stry  H offm an p rom otes an ev o lu tio n ary  approach  w here  institu tiona l and 

organ isational changes are s tim u la ted  by  d isrup tive  even ts resu lting  in a reconfigu ration  o f  field  m em bers 

and /o r patte rns o f  in te rac tions (1999). Jenn ings and Z andbergen  (1995) p roposed  ex tend ing  institu tional 

theory  to a llow  fo r the role o f  ind iv iduals in sense-m aking  and acting  co n tra ry  to  norm ative system s and in 

innovation  processes.

W hile these authors try to accom m odate  o rgan isational d iversity  and change w ithin its fram ew ork , 

in stitu tional theo ry  does no t sa tisfac to rily  exp lain  d ifferences in responses to s im ilar p ressu res by 

organ isations in the sam e o rg an isa tio n a l field (B ansal and R oth , 2000; D elm as and T offel, 2004) given that it 

is the in stitu tional p ressures w h ich  are supposed to shape o rgan isations and their activ ities. T h erefo re , in 

o rd e r to accoun t fo r o th er so u rces o f in fluence e.g. s takeho lders , individuals, resources and capab ilities, m any  

authors have opted  to  co m bine  institu tiona l theory  w ith o th er approaches in striv ing  to p rov ide  a m ore 

com plete  dep ic tion  o f o rg an isa tio n s and environm ental m anagem en t. A nd, w hile  there  is broad  ag reem en t on 

the in stitu tional fo rces on o rg an isa tio n s to adopt env ironm en ta l m anagem en t p ractices, there  is a co n sid erab le  

va rie ty  o f  m odels and fram ew o rk s in the literature to  accom m odate  these o ther factors. On the o ther hand, 

in stitu tional facto rs and p ressu res are regu larly  iden tified  in papers w hich  do not ex p lic itly  ad o p t an 

in stitu tional theo ry  approach  (B a iley  and R upp, 2006; M elnyk  el al, 2003; P orter and van de r L inde, 1995a, 

1995b; R ond inelli and V astag , 1996; Senge et al, 2001). E nv ironm en ta l m anagem en t is an all en co m p assin g  

sub ject m atter w hich reco g n ises  the  in teraction  and m utual d ep endency  be tw een  organ isations and their 

en v iro n m en t in its en tire ty  -  na tu ra l, social, econom ic  etc. In this con tex t in stitu tional theo ry  sits w ell w ith 

the  susta inab le  dev elo p m en t and corporate  social re sp o nsib ility  fram ew orks and au thors ex am in ing  

env ironm en ta l m anagem en t in o rg an isatio n s m ay n a tu ra lly  en com pass in stitu tional factors.

W here  institu tiona l theory  looks at en titie s  in a field  w hich  m ay  in fluence an o rgan isation , stakeho lder theory  

looks at those en tities w hich  a ffec t o r are  a ffec ted  by the o rg an isa tio n ’s activ ities and perfo rm ance  and w hich  

consequen tly , from  an institu tiona l perspec tive , exert a particu la r type o f p ressure.
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2.4.1.2 Stakeholder Theory

Stakeholders are persons or groups that have or claim ow nership, rights or interests in an organisation and its 

activities (Clarkson, 1995). Stakeholders include shareholders and investors, employees, customers and 

suppliers as well as local com m unities and authorities such as governments, regulators and taxation 

authorities. Non-human nature/the environm ent may also be a considered stakeholder (M itchell et al, 1997; 

Starik, 1995). Stakeholders influence or affect and/or are influenced or affected by organisations (Clarkson, 

1995).

Stakeholders were originally defined and brought to prom inence in the management literature by Freem an in 

the mid-1980s (Freeman, 1984). O bservations in 1997, that there are inconsistencies in the definitions and 

classifications o f stakeholders (M itchell et al, 1997), still apply today. Stakeholder theory lacks consensus 

and some conflicting views of the theory’s scope exist (Kassinis and Vafeas, 2006; Steurer, 2006). The 

debate begins with the definition of stakeholders and who or what they are. For example, Clarkson (1995) 

defines prim ary stakeholders as those w ithout whom the organisation cannot survive such as shareholders, 

employees, comm unity and regulatory authorities. Secondary stakeholders are those who influence or affect 

the organisation but who are not engaged in direct transactions with the organisation and are not essential for 

its survival such as the media and special interest groups. However, Donaldson and Preston (1995) argue that 

a clear distinction must be made between influencers and stakeholders and, for example, they explicitly 

exclude the media from stakeholder groups precisely because, although they may affect the organisation, they 

are not affected by it. O ther studies also exclude the media from analysis o f stakeholders (Delmas and Toffel, 

2004; Marshall et al, 2005) while some explicitly include the media (Henriques and Sharnia, 2004; Lesourd 

and Schilizzi, 2001). M oreover, the latter authors use very different definitions and classifications of 

stakeholders. Henriques and Sharm a classify stakeholders according to the organisation's resource 

dependency on them. Conversely, Lesourd and Schilizzi (2001 p. 26), define stakeholders as those who are 

affected by the firm and classify them according to w hether they are directly affected such as employees, 

shareholders and taxation authorities or indirectly affected, such as NGOs. the media and the general public. 

N either classification includes the environm ent as a stakeholder of any kind.

Stakeholders have also been classified according to three attributes - power, legitimacy and urgency -  which 

explain stakeholder salience and the attention given by managers to various stakeholders (M itchell et al, 

1997). These attributes are not static and those with little or no salience can affectively increase managerial 

attention by acquiring missing elem ents. This highlights the m anager-stakeholder relationship and the 

im portance o f managerial perceptions (Henriques and Sharma, 2004). The organisation needs to respond 

sim ultaneously to multiple stakeholders with competing interests (Rowley, 1997) and reconcile these with 

m ultiple objectives in com plex decision making processes (Winn, 2001). The institutional environm ent may 

change and develop around issues (Hoffm an, 1999) and, similarly, issues and social issues change (Husted. 

2000) and may also determine new or different stakeholders or change their legitimacy, pow er and salience. 

Furtherm ore, just as stakeholders are dynamic, so too is the organisation and m anagerial/organisational 

values can also change given new inform ation and/or circum stances which will consequently change the 

nature o f stakeholder relationships, for example, the acceptance o f environmental values for the production of 

the first dolphin-friendly tuna fish (W inn, 2001).

Steurer (2006) identifies three stakeholder theory perspectives in the literature: the corporate, the stakeholder 

and the conceptual. The latter often incorporates the form er two and includes exam inations o f stakeholder
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relationships from the perspective o f sustainable developm ent and environm ental management. Henriques 

and Sharma (2004) adopt a clearly corporate perspective and base their reclassification of prim ary and 

secondary stakeholders on a study of the Canadian forestry industry. A ccording to their framework primary 

stakeholders are those on whom the organisation is dependent for critical resources. There may be a mutual 

dependency such as with shareholders and custom ers, or the stakeholders themselves may resource 

independent, such as regulators. Stakeholders on w hom  the organisation is not resource dependent usually 

have social and/or ecological purposes such as the m edia and environm ental NGOs. They may enhance their 

pow er over an organisation and influence its strategy through exerting indirect pressure by affecting the 

behaviour of other stakeholders such as custom ers, local com m unities and shareholders on whom the 

organisation is resource dependent. Kassinis and Vafeas (2006) also use resource dependency to show how 

stakeholder pressures lead to improved environm ental performance as measured by toxic emissions. 

Stakeholder pow er varies according to the organisation’s resource dependency and managers respond and 

shape policies accordingly.

However, the resource dependency framework has some limitations. Henriques and Sharm a acknowledge 

that it is from the perspective of the organisation and does not account for the stakeholder perspective. Also, 

resource dependence theory considers resource control as the source of pow er (Rowley, 1997) and, despite 

arguments that stakeholders on whom the firm has little or no resource dependency can exert influence 

indirectly (H enriques and Sharma, 2004), this perspective does not account for ethical decisions, moral 

actions and the role values play in organisations (Freeman, 2004) or the legitimacy and urgency attributes 

which also account for managerial attention (M itchell et al, 1997). This further illustrates lack of consensus 

among stakeholder theorists. If strategy is related solely to the organisation-stakeholder resource dependency 

relationship, this does not accom modate the moral and ethical argum ents of normative stakeholder theory 

which assumes that values play an essential and explicit role in organisations (Freeman, 2004). If power is 

the only relevant attribute than this leads to an amoral theory o f organisation/m anager-stakeholder 

relationships (M itchell et al, 1997). On the other hand, while managers ‘must take into account the legitimate 

interests" of stakeholders (Freeman et al, 2004), if legitim acy is the only focus then stakeholder theory is no 

more explanatory about an organisation’s perform ance than the moral arguments o f corporate social 

responsibility (M itchell et al, 1997).

The corporate social responsibility and sustainable developm ent perspectives assert that nature/the 

environment be counted as a stakeholder in its own right (Gladwin et al, 1995; Mitchell et al, 1997; 

Shrivastava, 1995b; Starik, 1995). However, many authors including those exam ining environmental 

management from a stakeholder perspective (Buysse and Verbeke, 2003; Christm ann, 2004; Delmas and 

Toffel, 2004; Lesourd and Schilizzi, 2001) and the corporate/resource dependency perspective (Henriques 

and Sharma, 2004; Kassinis and Vafeas, 2006) do not include nature/the environm ent as a stakeholder in its 

own right (Starik, 1995) but rather include environmental groups, regulators and NGOs.

From the organisation’s point o f view, the environm ent may be directly influential, as a prim ary stakeholder, 

if the organisation is dependent on it (e.g. agriculture, forestry, fisheries, natural resources and tourism ) or it 

may be indirectly influential through other prim ary or secondary stakeholders such as shareholders and 

NGOs (Buysse and Verbeke, 2003; Kassinis and V afeas, 2006; Lesourd and Schilizzi, 2001). W hile the 

environment usually depends on representatives or proxies to voice and articulate its stakes and exert 

influence on its behalf, it is directly affected by the organisation and its activities (Gladwin et al, 1995;
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Mitchell et al, 1997; Sherm an et at, 2002; Starik, 1995). The nature and degree of the effect will vary 

according to the nature and degree of the organisation 's activities. The organisation 's influence on the 

environment can be extensive as it perm eates the actions o f its customers and suppliers etc. and. even where 

an organisation takes an environm ental initiative, it m ay not be effective, e.g. the production of recyclable 

electrical goods does not mean that the end consum er will recycle a product and it may end up disposed in 

landfill. From a sustainable developm ent perspective, the environm ent is clearly a stakeholder in its own 

right (Starik, 1995). A moral and legitimate responsibility is exerted on the organisation to treat the 

environment as a stakeholder. Furtherm ore, due to the pervasive nature of the interactions of an organisation 

with the environm ent, all levels o f an organisation 's operations are affected by environmental management 

(Bansal and Roth, 2000; C ordano and Frieze, 2000; Henriques and Sadorsky, 1999; Porter and van der Linde. 

1995a) and, therefore, the environm ent becom es a stakeholder from the organisation 's perspective also.

However, as with institutional theory, stakeholder theory does not fully explain why firms vary in response to 

different pressures or why some adopt beyond-com pliance practices which exceed regulatory requirem ents 

(Delmas and Toffel, 2004; Prakash, 2000 pp. 4-6). Nor does it explain why some firms adopt, but choose not 

to disclose, positive environmental initiatives (Heller and M roczko, 2002). W hile managerial decisions, 

values and perceptions play a role in stakeholder theory (Henriques and Sharnia, 2004; Winn and Keller, 

2001) the organisation is prim arily treated as a single unit rather than a com posite actor (Prakash, 2000). In 

addition, positive organisational values and m otivations towards environm ental management do not 

necessarily translate into successful perform ance (Bansal, 2003) and basic environm ental capabilities are 

required in order to achieve higher level proactive and preventive managem ent (Hart, 1995). The stakeholder 

literature also presents problem s of ‘m ism atching ', such as trying to link perform ance measures of one 

stakeholder, e.g. profitability for shareholders, w ith the influence of other stakeholders e.g. environmental 

activists (Russo and Fouts, 1997).

Stakeholder theory is an institutional perspective which focuses on the pressures exerted by particular entities 

in the organisational field which affect, or are affected, by the organisation. These pressures influence the 

organisation's policies, strategies and actions. Institutional perspectives advance our understanding of the 

context and influences but they do not contribute to our understanding of how the organisation itself and its 

internal attributes contribute to policies, strategies and actions.

2.4.2 Strategic Perspectives

While institutional and stakeholder theories focus on the pressures exerted on organisations to take action, 

strategic perspectives focus on organisational discretion and the issues, decisions and choices which 

influence the channelling o f resources and capabilities for achieving a lasting com petitive advantage (Foss 

and Knudsen, 2003; Teece et al. 1997; W heelwright, 1984). Com petitive advantage may be described as the 

firm ’s ability to create and sustain superior performance relative its com petitors (Porter, 1985).

Strategic perspectives may exam ine the organisation 's attention (Ocasio, 1997), strategic reference points 

(Fiegenbaum et al, 1996) and interpretations (Sharnia, 2000). For exam ple, sustainable developm ent and 

environmental management m ay be interpreted as either threats or opportunities (A ragon-Correa and Sharma, 

2003). They m ay becom e strategic issues or reference points resulting in the attention o f decision makers and 

influencing the choice of strategy and perform ance, for example, for pro-activity or regulatory compliance. 

Even in the context of strong institutional pressures, such as in the petroleum  industry, some firm s make
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strategic choices to perform differently to comm on industry practices and beyond environm ental regulations 

(Sharma, 2000). Reference points w hich the organisation may choose to establish can be internal inputs (e.g. 

particular capabilities, functions, quality), internal outputs (e.g. profitability, growth and value creation), or 

external (e.g. competitors, custom ers and stakeholder) (Fiegenbaum et al, 1996). Decisions on which 

reference points matter and how they are com m unicated affect the alignment or fit between internal resources 

and external demands influencing the organisation’s performance and adaptability. The concept o f fit is also 

central to contingency theory.

2.4.2.1 Contingency Theory

C ontingency theory focuses on the organisation’s structure-environm ent fit (Burns and Stalker, 1961; 

M acKechnie, 2006) and strategic fit (Ghoshal and Nohria, 1995) and asserts that organisations achieving the 

best fit will perform most effectively. However, there exists no ‘one best w ay’ to organise and achieve fit - 

contingencies exist which are contextual and specific and which aid the choice of a suitable fit (Birkinshaw et 

al, 2002). Consequently, contingency theory has been called a ‘horses for courses’ theory where different 

structural forms (horses) perform well under different circum stances (courses) (Ghoshal and Nohria, 1995; 

M acKechnie, 2006). Strategic choices are made which reflect the organisation’s circum stances, such as 

environm ental/m arket stability, and the organisation’s characteristics such as structure, size, technology and 

knowledge (Birkinshaw et al, 2002). The organisation’s ability to cope with information is also central to the 

theory (M acKechnie, 2006). For exam ple, the appropriate choice for successful supply chain strategy (e.g. 

market, network or hierarchy) is dependent on both the variability o f activities and the ease o f analysing 

activities in the supply chain (Brennan, 2006).

Although contingency theory proposes that an optimal fit will exist for each situation, this is not done in a 

deterministic manner (M acKechnie, 2006). And, where institutional theorists argue that options are limited 

and dependent on the organisational field (Hoffm an, 1999), contingency theory recognises that strategic 

choice exists. The chosen strategy leads to the design of relevant tasks which, when analysed, will aid the 

identification of an appropriate structure. However, choices of strategy and tasks are not easily achieved -  the 

organisation must interpret the situation and decide how best to exploit the given circum stances -  

environment, technology etc. (M acKechnie, 2006) Furthermore, strategic choice is also subjective and 

dependent on managerial interpretations o f the situation (Aragon-Correa and Sharma, 2003; Sharma, 2000). 

Congruence theory, a variant o f contingency theory, stresses the fit between an organisation’s strategies and 

design and improved perform ance (Russo and Han'ison, 2005). Individuals are included in the congruence 

framework of Nadler and Tushm an (1997) which identifies four organisational dim ensions that interact with 

each other to achieve fit: work, formal organisation, informal organisation and individual. (Som e further 

comments on the role o f individuals are given below). The concepts of fit and of best exploiting 

circum stances are also central to the resource-based view of the firm for achieving com petitive advantage 

(Russo and Fouts, 1997).

2.4.2.2 Resource-based View

The resource-based view (RBV) of the firm is a way of identifying and explaining the internal resources and 

capabilities which differentiate firm s and provide a source of competitive advantage and which can explain 

why some firm s outperform others in a given external environment (Barney, 2001). Since its first formal 

articulation in 1984 (W ernerfelt, 1984) the RBV has become one of the most widely adopted approaches in
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strategic management (Foss and Knudsen, 2003; N ewbert, 2006). It has been also been adopted by many 

authors exam ining environm ental managem ent in organisations (e.g. A ragon-Correa and Sharma, 2003; 

Darnail and Edwards Jr., 2006; Hart, 1995; Russo and Fouts, 1997).

The original idea of viewing the firm as a bundle o f resources was pioneered by Penrose (1980) who argued 

that it is the heterogeneity, or diversity, of the capabilities^ available from its resources that gives each firm 

its unique character. By looking internally at the firm , Penrose introduced the idea of organisational 

capabilities, rather than firm size, as a basis for the growth of the firm (Foss, 1993). She also stressed the 

creative and entrepreneurial resources o f the firm which drive its growth and introduced the idea of the 

entrepreneurial firm used in B est’s (2000; 2001) innovation and capability perspective and Capability Triad 

(Penrose, 1955).

The link between firm level innovation and national com petitiveness has been noted above (Section 2.3), 

however differences in em phasis exist in the literature. For example. Porter (1990a) em phasises the role o f 

the national environm ent in the diam ond theory as a driver o f innovations and consequent growth and 

competitiveness. W hile Porter recognises the im portance of a firm 's capabilities in sustaining competitive 

advantage he studies how firm behaviour is "catalysed by circum stances within a nation" (p.53). Nelson 

(1991), on the other hand, while recognising the role of the environm ent in "constraining and moulding what 

firms do", as well as the role o f chance in determ ining differences between firms, stresses the lack of a full 

appreciation in econom ic theory of the differences between firms, namely the sources and im plications o f 

these differences. He argues in favour of the evolutionary theory perspective of econom ic progress in which 

firm diversity is an essential elem ent and which gave rise to the theory of dynam ic firm capabilities. 

Kostopoulos et al (2002) define capabilities as a firm ’s capacity to deploy and coordinate different resources, 

usually in combination, by adopting organisational processes, to affect a desired outcome. These capabilities 

are information-based, intangible processes that are specific and are developed over tim e through complex 

interactions am ong the firm ’s resources. Capabilities are a collection of knowledge sets and are considered 

'core' if they differentiate a com pany strategically (Leonard-Barton, 1992).

The RBV asserts that a firm 's com petitiveness potential depends on the value, rareness, and inimitability of 

its resources and capabilities (Barney, 1995). In order to fully realize this potential, a firm must be organized 

to exploit its resources and capabilities with com plem entary resources which include formal reporting 

structures, explicit managem ent control systems and com pensation policies (Barney, 1991; Barney et al, 

2001; W ernerfelt, 1984). The central assum ption of RBV is that firms are heterogeneous in terms o f strategic 

resources that they own and control. Resources in this context can be defined as those assets that are sem i­

perm anently tied to the firm  and they include financial, physical, human, com m ercial, technological, and 

organisational assets used by firms to develop, manufacture as well as deliver products and services to its 

customer (Barney, 1991; W ernerfelt, 1984). The developm ent o f unique resources and capabilities in 

technology and m anufacturing may be achieved through m onopoly over resources, unique em bedded 

routines and processes, as well as the changing of routines and processes emphasising the role o f innovation 

(Ghosh, 2001). An ability to institutionalise new behaviours gives a firm com petitive advantage (Ghoshal et 

al. 2000). In a changing environment, firm s must continuously acquire, develop and upgrade their resources 

and capabilities if they w ant to maintain com petitiveness and growth. Unless a firm can adapt and change, its

’ Penrose used the term  ‘productive serv ice ' for capability  (Best M. 2001. The N ew  Com petitive A dvantage. O xford 
U niversity  Press: O xford, p. 64).
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core capabilities, w hich may be inappropriate in som e situations, will become 'core rigidities' which inhibit 

developm ent (Leonard-Barton, 1992). This stresses the importance of dynamic capabilities which enable the 

firm to ‘integrate, build and reconfigure, interna! and external competences to address rapidly changing 

environm ents’ (Teece et al, 1997). C ontingency theory suggests a particular structure (organic management 

systems) may be suited to rapidly changing environm ents by facilitating management to quickly respond and 

take action (M acKechnie, 2006). The dynam ic capabilities approach of RBV suggests that it is the ability to 

adapt to new environm ents that m atters and that it is the organisational and strategic routines which enable 

firms to reconfigure resources for new environm ents (Eisenhardt and M artin, 2000). This highlights the 

difference between resource possession and resource exploitation, and that it is the ability to fully realise the 

potential of the resources they possess which can give firms competitive advantage (Newbert, 2006). As 

Ketchen et al (2007) note, RBV has evolved into a contingency theory of organisations where, in order to 

realise their potential value, strategic resources must be aligned with ‘other im portant organisational 

elem ents’ (Ketchen et al, 2007). This is term ed an organizing approach  of RBV where the focus is on the 

relationships, routines, knowledge flows and organisation of resources which enable their exploitation 

(Galunic and Rodan, 1998; N ewbert, 2006).

Despite its popularity the RBV is not w ithout problem s and critics (Foss and Knudsen, 2003; Lado et al, 

2006; Newbert, 2006; Priem  and Butler, 2001a, 2001b). For example, the definition of RBV -  that valuable, 

rare and inimitable resources lead to com petitive advantage - is arguably tautological if ‘valuable’ and 

‘competitive advantage’ are defined in sim ilar ways i.e. relating to performance/efficiency/effectiveness 

(Priem and Butler, 2001b). Furtherm ore, many researchers use competitive advantage and performance 

interchangeably or exam ine the relationship of particular resources with performance and not with 

com petitive advantage (N ewbert, 2006). A nother criticism  is that the rarity o f a resource does not necessarily 

confer com petitive advantage but, rather, it is its value which is the critical attribute, and that a resource’s 

value is determ ined by the external m arket which is not included in the RBV model (Priem and Butler, 

2001a). This is interesting from the perspective of environmental management -  a resource such as a new 

environm entally-friendly product may be valuable in environm entally sustainable terms but if it is not valued 

in the market place, e.g. if it is too expensive, is it o f any use to the firm? This is a dilemm a for 

manufacturers -  they need to sell their products and they must match, or create, the market demand. Other 

authors acknowledge the role of external factors and many com bine RBV with an institutional perspective to 

exam ine institutional influences on resource selection and exploitation including the social, economic and 

technological environm ent, industry structure, buyer and supplier pow er as well as com petitors’ behaviour 

(Darnall, 2003; Darnall and Edwards Jr., 2006; Kostopoulus et al, 2002; Oliver, 1997).

In responding to these criticism s Peteraf and Barney (2003), two of RBV ’s key authors and proponents, state 

that the value of resources relates to the effect, or potential effect, they have on a product’s costs and benefits 

whereas the value in com petitive advantage is relative to competitors in the industry and is exogenous. 

Resources may be treated as ‘indicators o f a potential for greater profitability’ but many other factors also 

influence perform ance, Ketchen et al (2007) counter the tautology criticism by stressing the contingent 

nature o f modern RBV which acknow ledges that possession of resources does not directly lead to 

com petitive advantage and perform ance but rather they are mediated by strategic actions to realise their 

potential (Figure 2.2). However, despite their apparent im portance in determ ining a resource and its
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com petitive  advantage value, the RB V  ex clu siv e ly  does not p rov ide the m eans fo r exam in ing  ex o g en o u s 

factors.

S trategic S trategic
R esources A ction

C om petitive
A dvantage

Perform ance

Figure 2.2 The core concepts o f  the resource-based view (Ketchen et al, 2007).

W hile m any  R B V  au thors try  to id en tify  and  describe  c ritica l/stra teg ic  resources th rough  estab lish in g  links 

w ith com petitive  advan tage  and p e rfo rm an ce . F igure  2.2 illu stra tes that strategic action  is the de te rm in an t o f 

the best exp lo itation  o f  these  resources, in w hich  case, o rgan isational attribu tes and s tra teg y  re la ted  

com petenc ies and capab ilitie s  becom e in them se lv es stra teg ic /critica l resources. S tra tegy-m ak ing  resources 

and capab ilities con tribu te  to  susta inab le  co m p etitiv e  advan tage  (H art and B anbury , 1994). T he organ ising  

and dynam ic capab ilities approaches in R B V  are still in th e ir infancy and such co n tribu tions m ay  ‘enhance  

ou r understand ing  o f how  and to  w hat deg ree  resources, capab ilities and core com petencies facilitate  the 

atta inm en t and su s ta in ab ility  o f a firm ’s co m p etitiv e  advan tage  and subsequent level o f p e rfo rm a n ce ’ 

(N ew bert, 2006). H ow ever, F igure  2.2 does not show  how  R B V  can increa.se our u n derstand ing  o f how  

resources are chosen  or how  stra teg ies and capab ilitie s  are decided.

F inally , in an in te resting  rev ision  o f her o rig ina l thesis (F iol, 1991) on corporate  iden tity  as a sou rce  o f 

com petitive  advan tage , Fiol (2001) conclu d es that susta ined  com petitive  advantage cannot be gained  from  

any fixed .set o f  core com p eten c ies but ra th e r con tin u o u s changes bring  about tem porary  advan tages in a 

con tinuously  chang ing  env ironm en t. T h ere fo re  w ith regard  to iden tities and cu ltu re  w hich  m ay  change in a 

sequence w ith tem porary  advan tages, co n fu sio n  and fragm en ta tion  w ill ensue  in the absence  o f  a stable core. 

Fiol p roposes that an o rg a n isa tio n 's  m em b ers’ iden tification  w ith core values brings coh eren ce  and stab ility  

e.g. the iden tification  w ith ex ce llence  and d evo tion  to  a set o f  ou tcom es by G E  throughout m ultip le  iden tities 

and cu ltu re  changes. T hese values, tim eless p rincip les and shared  goals w hich b ind o rg an isa tio n s and prov ide 

organ isational coh eren ce  are the h a llm arks o f  lead ing  firm s and w ill becom e in creasing ly  im portan t in the 

future e.g. H P -w ay , Johnson  & Johnson  c redo , In te l 's  c rea tive  conflict (C ollins, 2006; N ad ler and T ushm an, 

1999).

R ecent literatu re  is try ing  to gain  a g reater und erstan d in g  on env ironm en ta l m anagem ent than the  pure R B V  

and, in p ractice , m any  au th o rs  use R B V  in com bination  w ith institu tiona l p e rsp ec tiv es o r o th er strategic 

perspective  w hich em p hasise  cho ice  and d ecisio n  criteria . F o r exam ple (A ragon-C orrea  and S harm a. 2003) 

draw  on R B V , co n tingency  and dynam ic  capab ilitie s  v iew s o f env ironm en ta l strategy w hich  is an in teresting  

and insightfu l d ev elopm en t and he lps to ex p la in  ch aracte ris tics in the general business en v iro n m en t in teract 

w ith internal dynam ic  cap ab ilitie s  and firm s ch aracte ris tics to in fluence en v ironm en ta l m anagem en t 

ou tcom es and exp la in  d ifferen t ou tcom es from  firm s w ith  sim ila r resources o r sim ilar strategies.

T he R B V  is useful fo r th is re sea rch  as it can  show  how  new  resources and capab ilities can be developed  fo r 

p roduction  o f  a new  tech n o lo g y  as show n in a fascina ting  case  study  o f  A nalog  D ev ices by C oates and  

M cD erm ott (2002). T h is study  em p h asised  how  the firm  w as able to  cap italise  on ex is tin g  know ledge 

com petencies and facilitate  the dev elo p m en t o f  new  co m p eten c ies  in technology, m arket and in tegration  - all 

o f w hich cou ld  app ly  to su s ta inab le  developm en t. T he au tho rs a lso  dem onstra te  how  R B V  cou ld  be used  to
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view  m anaging a m anufactu ring  firm  based on a  co m p eten cy  based  stra tegy  ra ther than  on com petitive  

p rio rities. T h is is a m ore com plex and long-term  stra tegy  w hich  en ta ils  the accum ulation  o f capab ilities and 

the d iscovery  o f  new  ones. T he com petencies in turn m ay p rov ide  the ou tcom es o f  com petitive  p rio rities but 

they  are better ou tcom es. T his approach  could  a lso  co n tribu te  to the fram ew ork  for susta inab le  developm ent 

based  on the P roduction  C apab ility  Triad.

2.4.3 Conclusions on Theoretical Perspectives

T he com m on feature  o f these in stitu tional and strategic p e rsp ec tiv es is that they  view  the organ isation  as an 

open system  w here  the o rgan isation  is em bedded  in its en v iro n m en t (e.g. business, social, po litica l and 

econom ic), a view  w hich  is consisten t w ith susta inab le  d ev elo p m en t (S tarik  and R ands, 1995) and w ith the 

open system s m odel o f  the en trepreneurial form  (B est, 2001). T hough  these p e rspec tives each  have 

considerab le  con trib u tio n  to  m ake none can on, its ow n, p rov ide  a com plete  approach  to  the study of 

env ironm ental m anagem en t in firm s. H ow ever, taken to g eth e r the institu tiona l and stra teg ic  perspectives 

prov ide a very com preh en siv e  fram ew ork  w hich  is co m patib le  w ith  the use o f the innovation  capab ility  

perspective  and the p roduction  capab ility  triad and the en trep ren eu ria l firm .

The next section  o f  the literatu re  review  presen ts som e resu lts  on the perform ance and ro le o f environm ental 

m anagem ent in firm s and the re la tionsh ips w ith innovation  and o ther variables.

2.5 Environm ental M anagem ent in Firms

T his section  looks at som e o f  the literatu re  re la ting  to env ironm en ta l m anagem en t in firm s. It h igh ligh ts som e 

re levan t poin ts and item s o f  interest. It is w ritten  w ith a to p rov ide  a  general overv iew  o f how  environm ental 

m anagem ent re la tes to innovation  and organ isational cap ab ilitie s , firm  perfo rm ance  and com petitive  

advantage as well as how  firm s d iffer in their decision  and choices.

2.5.1 M otivations

In studying m otiva tions and their con tex ts, B asnal & R oth (2000) iden tified  three  types o f m otivations for 

corporate  eco log ical re sponsiveness: com petitive, leg itim acy  and environm en ta l responsib ility . E ach type of 

m otivation  results in particu la r initiatives. C om petitiveness m otiva ted  in itiatives include g reen  products and 

m arketing . L eg itim acy  m otiva ted  responses lead to  in itia tives such  as regu la to ry  com pliance  or netw orking 

w ith env ironm en ta l g roups. In itia tives m otivated  by  env ironm en ta l re sp onsib ility  include donations to 

re levan t causes, lifecyc le  analyses as w ell as unpub lic ised  in itiatives.

The con tex ts in fluencing  these types o f  m otiva tions are  eco log ica l, o rgan isational and ind iv idual. Ecological 

context refers to the p ro m in en ce  or sa lience o f an issue, for exam ple , w h e th er the issue is defin ite , transparent 

and em otive  such as tox ic  w aste , noise po llu tion  and oil sp ills k illin g  w ild life  o r w hether the  issue is vague or 

seem ing ly  innocuous such  as global w arm ing, odourless/co lo u rless  gas leaks and m inor sp ills at petrol 

stations. Issues o f  h igh sa lience  result in com petitiveness o r leg itim acy  m otiva ted  responses such as e fforts to 

act on p rom inen t issues valued  by  custom ers o r to deflect negative  public  a ttention  or avo id  penalties. 

Indiv idual concerns lead  to  in itiatives m otivated  by leg itim acy  and env ironm en ta l responsib ility .

T he o rgan isational co n tex t in this m odel is the cohesion  o f  “form al and inform al ne tw ork  ties betw een 

constituen ts in an o rgan izational fie ld” . F irm s o p erating  in fields w ith  h igh  cohesion  w ere m otiva ted  less by 

com petitiveness o r unique propositions and innovations d iffu sed  rapidly . Superio r environm ental

37



Litera ture  R eview

perfo rm ance  w as negatively  v iew ed and d iscouraged  as it increased  standards for o ther o rgan isations in the 

field  (B ansal and R oth, 2000). H ow ever, th is view  o f  o rg an isatio n al co n tex t is restric ted  to  the o rgan isational 

field  and m ight be bette r term ed  the institu tiona l co n tex t as it does not include o rgan isational level values, 

concerns, resources or capab ilities.

It is w ide ly  reported  that p o sitive  a ttitudes o f  in d iv id u a ls  to w ard s the  env ironm en t do  not necessarily  

transla te  in to  p ractice  (D erksen  and G artre ll, 1993). T he sam e can  app ly  to  business and there have been 

varied  and conflicting  resu lts  in the literatu re  on the o rgan isational in flu en ces on env ironm en ta l in itiatives. In 

a study  o f  Sm all and M edium  S ized  E n terp rises (SM E s) th ree  ch arac te ris tics  o f  env ironm en ta lly  proactive  

firm s w hich support o rgan isational learn ing  w ere iden tified : ind iv idua l cham pions in the o rgan isation ; 

positive  a ttitudes; and an open approach  to, and em p o w erm en t of, em p lo y ees (Petts et al. 1998).

2 .5 .7 . 1 R ole  o f  Ind iv idua ls

M anagerial a ttitudes have been iden tified  as key  d riv ers in o rg an isa tio n s w ith p roactive  env ironm ental 

p ractices (C ordano  and Frieze , 2000; M arshall et al, 2005). In d iv iduals as issue cham pions or sellers are 

essen tia l in a tta in ing  a positive  o rgan isational response  to env iro n m en ta l issues (B ansal, 2003) and 

ch am p io n s w ho fram e issues in businesslike  non-em otive  language ach iev e  m ost success (A ndersson  and 

B atem an, 2000).

Prakash  (2001) exam ined  the se lec tive  adoption  o f  env ironm en ta l p o lic ies w hich  surpassed  the dem ands o f  

regu lations. T hese  b ey o n d -com pliance  po lic ies w ere g reatly  in fluenced  by  the ind iv iduals in each firm  w ho 

ch am pioned  the po lic ies and Prakash  iden tified  tw o  in ternal firm  processes: pow er based  and leadersh ip  

based . He illustra tes w ith ex am p les o f  po lic ies adop ted  fo llow ing  m anagerial conflic t e.g. fo llow ing  

considerab le  m anagerial deb ate , E ly L ily  adopted  beyond  com pliance  p o licy  o f p rov id ing  the m ost expensive  

and en v iro n m en ta lly  safest storage tanks at all its facilities. H ow ever, a s im ilar m anageria l debate/conflic t 

resu lted  in the re jection  o f a p roposa l to adopt ISO  140 0 1. S u p p o rte rs o f  ISO  14001 fa iled  to  convince top 

m an ag em en t o f  po ten tial long-te rm  benefits desp ite  the  re la tiv e ly  low  investm ent in com parison  to the 

s to rage  tanks. E lsew here , M elynk  e l a l (2003) found  that m anagem en t decisions to adop t ISO  14001 w ere 

based  on qualitative  c rite ria  and decision  not to  adop t w ere based  on eco n o m ic  criteria .

H ow ever, ind iv iduals a lone  are not su ffic ien t to ach ieve  successfu l o rgan isational actions and the 

en v ironm en ta l issues need to  be co n sisten t w ith  o rgan isational v a lues before  they  becom e strategic 

(A ndersson  and B atem an, 2000; B ansal, 2003), O rgan isational core  va lues are critical in g iv ing  ind iv iduals a 

sense o f iden tity  (Fiol, 2001) as w ell as p rov id ing  a vision for sus ta in ab le  developm en t and environm en ta l 

m an ag em en t (M cD onough  and  B raungart, 2000; N attrass and A lto m are , 1999). W here  o rgan isational values 

are no t en v ironm en ta lly  o rien ted , education  and train ing , cou ch ed  in the language o f  cost effic ienc ies, 

em p lo y ee  w elfare  and quality , can  encourage  the im p lem en tation  o f  en v ironm en ta l p ractices (M arshall e t al, 

2005).

E m p lo y in g  the congruence  fram ew o rk  o f  N ad ler and T ushm an  (1 9 9 7 ), R usso  and H arrison  (2005) exam ine 

fit be tw een  the  o rgan isational d im en sio n s o f w ork, form al o rg an isatio n  and inform al o rg an isation . C on trary  

to th e  notion  o f  im proved  fit lead ing  to  im proved  perform ance, the d irec tio n  o f affect w as rev ersed  in th e ir 

study  - env ironm en ta l pe rfo rm an ce  in fluenced  o rgan isational design : firm s w ere reactive  ra th e r than 

p ro ac tiv e  and poor perfo rm ance  (h igher toxic  em issions) triggered  o rgan isation  design  changes (reporting  

s truc tu res, inclusiveness in stra teg ic  decisions and com p en sa tio n ). T h ey  specu late  that overall firm
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perfo rm ance  and env ironm en ta l pe rfo rm an ce  m ay requ ire  d ifferen t o rgan isational design  or that the role o f 

ind iv idua l-in fo rm al o rgan isation  fit, w hich  they  d id  no t exam ine, m ay be a key e lem en t in successful 

env ironm en ta l m anagem en t (R usso  and H arrison , 2005).

2 .5 .1 .2  R eg u la tio n s a n d  O th er D rivers

Som e countries have m andato ry  p u b lica tion  by  firm s o f  env ironm en ta l reports, som e o thers requ ire  reporting 

to  env ironm en ta l agencies on specific  p ractices. In Ireland , apart from  governm en t departm en ts and local 

au thorities, respo n sib ility  fo r the re lev an t en v ironm en ta l co m p lian ce  lies w ith tw o m ain  bodies: the 

E nvironm enta l P ro tection  A g en cy  (E PA ) and R epak, T he EPA  is responsib le  fo r the licensing  and regulation  

o f  large /com plex  industria l and o th er p ro cesses on the basis o f in teg rated  po llu tion  con tro l (IPC ) as well as 

the licensing  and reg u la tio n  o f  all s ig n ifican t w aste d isposal and recovery  activ ities, includ ing  landfills . It 

p repares national m o n ito ring  p ro g ram m es (w hich in p ractice  are the resp o nsib ility  o f  local authorities). 

R epak im plem en ts E U  w aste p ack ag in g  reg u la tions and operates the EU  G reen  D ot Schem e in Ireland  w hich 

is ob liga to ry  fo r 'm ajo r p roducers ' i.e. firm s w ith a tu rn o v er o f  m ore  than  eu ro !.2 7 m illio n  and placing  25 

tonnes o f pack ag in g  on the Irish  m arket. N o n-m ajo r p roducers m ay  vo lu n ta rily  partic ipa te  in the G reen  Dot 

schem e. B oth E PA  and R epak  operate national da tabases such as the P o llu tion  E m issions R eg is te r (E PA ) and 

the N ational W aste D atabase  (R epak), d evelop  env ironm en ta l q ua lity  ob jec tives and standards and publish  

reports.

A n exam ple  o f  m ajo r leg isla tion  from  the  EU  is the D irective  on W aste E lectrical and E lectron ic  E quipm ent 

(W E E E ) (C E C , 2001). T his e stab lish es m easu res for the p reven tion  o f  w aste from  electric  and e lectron ic  

equ ipm en t as well as co llection  o f W E E E  for recycling  and recovery . T he overall aim  is to reduce  d isposal o f 

such waste. The p ro p er trea tm en t, reco v ery  and  d isposal o f  W E E E  is financed  by p roducers. C onsum ers are 

able to  re tu rn  their eq u ip m en t free o f  charge . T h is w as in troduced  in Ireland in 2005 and has been very 

successful.

The F ederation  o f  E lec tro n ics  In dustries in  the U K  has estim ated  that th is d irective  w ill cost the industry  

£5bn in the first y ear and £ lb n  an n u ally  th ereafte r (B ennet, 2002). C learly  th is regu la tion  has a sign ifican t 

im pact on the m anu fac tu re rs  o f e lectric  and e lectron ic  eq u ip m en t (e.g. o rgan isation , supp ly  chain 

m anagem ent, p roduct design , use o f  parts). G iven the im portance o f th is industry  in term s o f p roduction  and 

exports (C SO , 2001, 2002), it a lso  has the p o ten tia l im pact s ign ifican tly  on the Irish econom y. H ow  firm s 

and nations reac t to th is and o th er sim ila r leg isla tion  m ay be a facto r in th e ir com petitiveness.

The level o f en v ironm en ta l reg u la tio n  in an industry  in fluences the ex ten t o f  env ironm en ta l ac tiv ities 

undertaken  by firm s (e.g. ch em ica l, u tilitie s and pharm aceu ticals) (B anerjee , 2001). It a lso  affec ts the level o f 

varia tion  am ong  firm s in te rm s o f  en v ironm en ta l m anagem ent -  h ig h ly  reg u la ted  industries tend  to converge 

th rough  industry  assoc ia tio n s and, w here  little  or no regu lation  ex ists , there  is a lso little  varia tion  am ong 

firm s. H ow ever, w here  new  en v iro n m en ta l regu lation  is in troduced  firm s' reac tions d iffer co n sid erab ly  w ith 

leaders and resisto rs to change  ev iden t (K lassen , 2001).

A part from  reg u la tions th ere  are o th er p ressu res on firm s, and pub lic  in terest in co rp o ra te  social 

responsib ility  is a d riv er fo r m any  im p ro v em en ts  (B anerjee , 2001; C abu g u eira , 2000; H oulder, 2001). M ere 

com pliance  w ith reg u la tio n s m ay  no  lo n g er be  suffic ient and firm s m ust becom e proactive  and p re -em p t or 

antic ipate  chang ing  reg u la to ry  and cu sto m er ex pec ta tions (H andfie ld  et al, 1997). In a study o f  q u a lity  aw ard  

w inning  firm s, am o n g  the n um erous ex ternal d rivers o f env ironm en ta l in itia tives iden tified  w ere custom ers,
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regu la to rs and activ is ts (A ngell, 2001). T his is in com parison  to the q u ality  in itiatives w hich w ere found  to be 

p rim arily  cu sto m er-d riven  in that study. C orpora te  im age  can be a strong ex ternal d river, h o w ever it m ay  also 

be m islead ing  and a 'g reen  im age ' m ay in fact co n flic t w ith  o ther firm  activ ities (N ew ton and  H arte, 1997). 

L essons to be learned  from  industria l env ironm en ta l crises, show  that corporate  social respo n sib ility  is not 

ju s t a m atter o f e th ics bu t a m atter o f  long-term  survival o f the firm  (Shrivastava, 1995a).

2.5.2 Environmental management in the firm

W hile  P o rte r and van de r L inde (1995a) p ropose  reg u la tio n s to  trig g er innovation  they  also  suggest that firm s 

can  accelerate  the p rogress tow ards a m ore co m p etitive  env ironm ental approach  by:

1. m easuring  d irec t & ind irect env ironm en ta l im pacts (to overcom e lack  o f  innovation  due to 

ignorance)

2. recogn ising  opportun ity  co st o f  underu tilised  resources

3. c rea ting  a b ias in fav o u r o f  in novation -based , p ro d u c tiv ity -enhancing  so lu tions

O rg an isational capab ilitie s  fo r env ironm en ta l in itia tives in m anufactu ring  operations w ere  found  to be jo in tly  

developed  by a stra teg ic  co rpora te  env ironm en ta l approach  and strategic p rocesses (B ow en et al, 2001), and, 

co m m unica tion  and acco u n tab ility  have a lso  been found  to in fluence a firm 's env ironm en ta l p erfo rm ance  

(C hinander, 2001). H ow ever, A ngell (2001) found  that in quality  aw ard  w inn ing  firm s, successfu l 

env ironm en ta l in itia tives d id  not seem  to be driven by support, understand ing  or form al stra teg ic  approval o f  

to p -m anagem en t, w hich w ere necessary  e lem en ts fo r the successfu l im plem entation  o f  the q ua lity  in itiatives. 

O ther in ternal d rivers include em ployee  health  and safety , liab ility  reduction  and synergy  w ith  lean 

p roduction  (C orbett and K leindorfer, 2001) as w ell as resource  e ffic iency  for energy  and raw  m ateria ls 

(V alenduc  et al, 2000).

C hoice  o f m anufactu ring  stra tegy  is linked to  com petitive  stra tegy  and p rio rities such as the em p h asis on 

quality , p rice , cu sto m er serv ice  and flex ib ility  (L indberg  et al, 1998; W ard and D uray, 2000). In the 

cum ula tive  capab ility  m odel proposed  by N akane  (1986), capab ilities o f  com petitive  firm s are developed  

acco rd ing  to  the sequence: quality , d ependab ility , cost e ffic iency , flexib ility . T here has been co n sid erab le  

support fo r this m odel w ith  som e au thors p ro p o sin g  m odifications such as the F erdow s & De M eyer (1990) 

(sand-cone  m odel: q u a lity  (m ost im portan t capab ility ), dependab ility , flex ib ility , cost effic iency) and N oble  

(1995) (quality , d ependab ility , delivery , cost e ffic iency , flex ib ility  and innovation). T hese  cap ab ilitie s  should  

be p rio ritized  fo r im proved  co m petitiveness and  better perfo rm ing  firm s have been found  to com pete  on the 

basis o f  m ultip le  capab ilities. C apabilities o f the  firm , as w ell as bo th  ind iv idual and organ izational learn ing , 

are v iew ed  as p lay ing  s ign ifican t ro les in how  an env ironm en ta l stra tegy  is in troduced  and im p lem en ted  

(A vadyk ian  et al, 1999; D elm as and T erlaak, 2001; R ennings, 1998). In this con tex t the ev o lu tio n ary  theory  

o f the firm , the resource -b ased  view  o f the firm  and the cu m ula tive  m odel o f capab ilities are being  favored  

by m any  au tho rs (A v ad y k ian  et al, 1999; C hristm ann , 2000; D arnall, 2003; K lassen  and W h y b ark , 1999; 

R enn ings, 1998; R usso  and Fouts, 1997).

H art (1995) advances the resource  based  theo ry  to include the firm ’s re la tionsh ip  w ith the natural 

en v ironm en t. H e proposes that three in te rconnec ted  stra teg ies o f  po llu tion  p reven tion , p roduct stew ardsh ip  

and su s ta inab le  d evelopm en t co n fer susta ined  com petitive  advantage  on a firm . R usso  and Fouts (1997) draw  

on the social corpora te  resp onsib ility  and resource  based view  o f the firm  literatu res to em p irica lly  ex am ine
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firm  perfo rm an ce  over tw o years. T h ey  conclude that env iro n m en ta l and econom ic  p erfo rm ance  are linked, 

pa rticu la rly  in h igh -g row th  industries, and that shrew d m anagers w ill assem ble  the resources to cap ita lize  on 

opportu n ities  aris ing  from  the rise in im portance o f  en v ironm en ta l concerns.

D arnall (D arnall and E dw ards Jr., 2006) fu rther dev elo p ed  the com bined  institu tiona l /R B V  theories in 

look ing  a t cost o f E M S adoption . F irm s w ith g reater in te rnal capab ilities incurred  lo w er costs in EM S 

adoption . In add ition  it w as found  that ow nersh ip  p layed  a ro le in the cap ab ilities and costs o f  EM S adoption.

C h ristm an n  (2000) found  that it is the firm 's com plem en tary  asse ts w hich are sign ifican t in dete rm in ing  firm  

perfo rm an ce  and that im plem enting  env ironm en ta l m anagem en t best p ractices does not necessarily  enab le  a 

firm  to  b ecom e green and com petitive. T he selection  o f  en v ironm en ta l stra teg ies to m atch  ex isting  resources 

and cap ab ilities is an im portan t facto r in success. L ikew ise , in em ploy ing  the M iles and Snow  taxonom y, 

A rag o n -C o rrea  (1998) identified  firm s w ith the m ost p ro activ e  business stra teg ies, 'p rospectors ', as those 

w hich  w ere also  m ore proactive  in their approaches to  the natural en v iro n m en t (both  trad itional corrective  

and m odern  preven tative).

F irm  size, a  variab le  w hich  co rre la tes w ith m any o thers in the m anagem en t literatu re, is also  sign ifican t 

regard ing  env ironm en ta l perfo rm ance  (A ragon-C orrea , 1998; R usso  and Fouts, 1997; Sharm a, 2000). 

H ow ever. A ngell and R ands (2002) p resen t con trad ic to ry  ev idence  and suggest that the in fluence of 

stakeho lders and even ts w hich  are co rre la ted  w ith size co u ld  be used  as b e tte r ind ica to rs o f  env ironm ental 

change in itiatives.

T his is now  being  debated  in the literatu re  and, em ergen t research  ind ica tes vary ing  resu lts as to the d rivers 

(e.g. regu la tion , o rgan isational or m arket-p lace), sources, p erfo rm ance  and re la tionsh ips o f  env ironm en ta lly  

m otivated  innovation  and com petitiveness.

2.5 .2 .1 Corporate Environm ental Strategies and M anagem ent System.';

T he array  o f d rivers fo r corpora te  env ironm en ta l re sp onsib ility  is m anifest in the num erous env ironm en ta l 

stra teg ies and m anagem en t system s pursued  by firm s. M any  o f  these  com prise  o f vo lun tary  com pliance  w ith 

certa in  stan d ard s and gu idelines and require  the firm  to d evelop  po lic ies, ob jec tives, audits and overall 

exp lic it env iro n m en ta l standards [e.g. EU  E co-M anagem en t and A ud it Schem e (E M A S) and E co-L abel 

Schem e, ISO  14000, E nv ironm en ta l M anagem ent S ystem  (B ritish  S tandards), G lobal R eporting  In itiative 

(U N  E n v iro n m en t P rogram m e)]. H ow ever, the real m erit o f m any  o f  these vo lun tary  approaches has been 

questioned  w here  certifica tion  m ay be aw arded fo r a system  w hich  m ere ly  com plies w ith  m in im um  

regula tions. M any  are not ou tcom e orien tated  and /o r there  m ay  be no req u irem en t to pub lish  p o licy  or 

evalu a tio n s (N ew ton  and H arte, 1997) and it has been  found  th a t im p lem en tation  o f env ironm en ta l po lic ies 

and product dev elo p m en t do not necessarily  resu lt in any env ironm en ta l benefit (C hen, 2001). A lthough  the 

debate  co n ce rn in g  the overall m erits o f  regu lation  com pared  to a free-m arke t vo lun tary-type  approach  is on ­

go ing  (C abugueira , 2000; N ew ton  and H arte. 1997), m any  coun tries are ad op ting  ISO  14001 as the standard  

in th e ir reg u la to ry  p rocesses (D elm as. 2001).

T he ISO  14001 E M S w as launched  in 1996 and is beco m in g  the dom inan t system  o f standards w orldw ide 

(C orbett and K irsch , 2001; M orrow  and R ondinelli, 2002) w ith 66 ,070  certificates in 113 coun tries in 2003 

(ISO , 2004). It is also  a system  adop ted  and prom oted  by m any  national au tho rities, including Ireland (N SA I, 

2004). D arnall (2003) found  that early  adopters o f ISO  14001 w ere m ore like ly  to  have w ell-developed
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quality management systems and hence the internal capabilities to engage in continuous improvement. 

Environm ental initiatives and management systems are often linked and compared to the processes o f quality 

management systems (Kennedy, 1998; W eisse et al, 1998) such as IS 0 9 0 0 0  and Total Quality M anagem ent 

which are also associated with perform ance im provem ent (Kaynak, 2003). ISO 14001 follows the structures 

of IS 09000  quality system upon which com petencies a firm can build (Darnall, 2002) and which has been 

identified as im portant in the diffusion of IS014001 (Corbett and Kirsch, 2001; King and Lenox, 2001). 

Focussing on processes and management systems ISO 14001 lacks specific environm ental outcome and 

performance measures and is less rigorous than the European Eco-M anagem ent and Audit System (EMAS). 

EM AS, while also a voluntary system, takes a regulatory stance and focuses more on changing 

environmental performance as well as requiring an environmental statem ent (M orrow and Rondinelli, 2002; 

Starkey, 1998). In 2001 EM AS integrated IS014001 as the required environm ental management system in its 

criteria (EMAS, 2005). EM AS is an EU system whereas IS 01400I is globally recognised. Evidence shows 

that an accredited environmental management system does lead to im proved environm ental performance 

overall although results on which aspects o f EMS are most effective rem ains tentative (REM AS, 2005). 

EMAS has a greater positive impact than IS 01400 I. In addition, moving tow ards certification tends to 

tem per stakeholder pressures perceived by managers (Henriques and Sharm a, 2004).

In manufacturing terms the supply chain has been used as fram ework for identifying and orchestrating 

environmental initiatives (Best, 2001; Bowen et al, 2001; Corbett and K leindorfer, 2001; Lamming et al, 

1996; Vachon et al. 2000; W elford, 1998). Other frameworks em ployed are Life Cycle Assessment, Total 

Cost A ssessment and D esign for Environm ent (Egan and Pferdehirt, 1998; Kennedy, 1998; W eitz and 

Sharma, 1998).

The interaction between environmental management systems, operations m anagem ent and competitive 

advantage have only recently begun to be w idely studied (Corbett and K leindorfer, 2003) and there are 

conflicting conclusions in the literature on the relationship of m anufacturing operations with environmental 

perform ance. Rothenberg et al (2001) found that while there was evidence that lean management practices 

contributed to resource efficiency (solvent inputs), they did not sufficiently reduce emissions to meet 

regulations. However, King and Lenox (2001)conclude that lean production, as measured by ISO 9000 

adoption and low chemical inventories, is complementary to reduction of waste and pollution.

2.5.2.2 Environmental m anagem ent and sustainable development

There exist many descriptions o f stages of sustainable organisations in the literature. For example, Dunphy et 

al (2003 pp. 23-26) identify six phases in the developm ent of corporate sustainability in both hum an and 

ecological terms:

1. Rejection: em ployees are exploited with minimum investm ent in training. The environment 
is available to be exploited and polluting waste and emissions discharged

2. Non-responsiveness: financial and technological factors dominate. Human resource 
management (HRM ) is dominated by industrial relations and environm ental is not 
considered.

3. Compliance: financial and technological factors dominate. HRM  and environmental 
management are com pliance oriented.

4. Efficiency: HRM  developed but cost-benefit oriented and environm ental management focus 
is on cost avoidance/reduction
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5. S trategic proactiv ity ; W o rk fo rce  v iew ed  as a  stra teg ic  reso u rce , H R  p rogram m es developed  
e.g. flex ib le  w ork  practices. C o m m unity  s takeho lders considered  in strategies. 
E nv ironm en ta l m anagem en t v iew ed  as stra teg ic  to business and com petitive  advantage. 
P roducts and processes su b stitu ted  w ith env iro n m en ta lly  susta inab le  op tions. Seeks to  be 
env ironm en ta l leader.

6, T he susta in ing  corpora tion : S trong  e th ical orien tation . W orkforce  seen as valuable  in own 
right. A ctive  p ro m o te r o f  en v iro n m en ta lly  su s ta inab le  values and best p ractice. N ature 
valued  fo r ow n sake.

The m ain d ifficu lty  w ith th is d escrip tion  is that at each  stage it links stra teg ic  d ev elopm en t o f hum an 

resources w ith env ironm en ta l m an ag em en t w hereas in rea lity  the  tw o m ay  not p rogress hand-in -hand  and 

D unphy  et a l  (2003 p. 228) ackn o w led g e  that th is m odel is based  on an idealised  p rogression . A nd. w hile  

susta inable  develo p m en t requ ires social issues be ad dressed , stra teg ic  H R M  does not necessitate  the 

incorporation  o f env ironm en ta l m anagem en t. H ow ever g iven  the im portance o f o rgan isational, social and 

institu tional innovation  in su s ta inab le  dev elo p m en t (R ennings, 1998) it is feasib le  to env isage firm s in the 

later stages hav ing  bo th  strong H R M  and  env ironm en ta l m anagem en t and those  in the earlie r phases m ore 

likely  to be d isjo in ted . G iven the s tra teg ic  im portance o f  H R M  in ach iev ing  any o f  an o rgan isations goals 

(C ullen  and Farre lly , 2005) it is p robab le  that H R M  is dev elo p ed  in firm s ahead o f env ironm en ta l 

m anagem ent.

2.5.3 M easures and Indiccs o f Environm ental Sustainability

N um erous m easures and ind ica to rs fo r env ironm en ta l su s ta in ab ility  exist w hich also  in fluence behaviour. A t 

national levels ind ices m ay in fluence  firm  loca tion  and at firm  level indices m ay in fluence investor decisions 

or strategic partn e rsh ip s o f  re la tio n sh ip s w ith stakeholders. T hese are p roduced  m ain ly  by env ironm en ta l or 

governm ental o rgan isations and u su a lly  include env ironm en ta l, econom ic  and social m easures. For exam ple, 

in addition  to its indices and in d ica to rs o f  national com p etitiv en ess and innovation , the W orld  E conom ic 

Forum  launched  an E nvironm enta l S usta in ab ility  Index (E SI, 2001; S am uel-Johnson  et al, 2000), T he ESI 

has been found  to corre late  w ith pe r cap ita  incom e as w ell as w ith  rank ings on the W E F  C o m petitiveness 

Index, how ever there  is no c o n e la tio n  w ith  g row th  in p e r cap ita  incom e (ESI, 2001). T he E SI p rov ides no 

ev idence o f any  trad e -o ff  be tw een  en v ironm en ta l and econom ic  perfo rm an ce  and suggests these  are a m atter 

o f independen t cho ices. In Ireland , the  N C C 's (N C C , 2000b) national co m petitiveness report includes 

indicators on 'T echno log ical Inn o v a tio n  Perfo rm ance ' re la tin g  to  investm en t in research  and developm en t, 

patents g ran ted , in form ation  tech n o lo g y  etc and ind ica to rs on the  'E nvironm ent' re la ting  to w aste recy c lin g  

and C O 2 em issions. A t the level o f  the firm , s im ilar indices also  ex ist, often a im ed at the 'e th ical' investo r, for 

exam ple, the D ow  Jones S usta in ab ility  G ro u p  Index (D JSG I, 2006).

2.5.5 C onclusions on Environm ental M anagem ent in firms

A review  o f the literatu re  has id en tified  links betw een  environm en ta l m anagem en t and organ isational 

capab ilities, co m p etitiv e  advan tage  and  perform ance. W hether it is firm s w ith these cap ab ilities that are 

taking on en v ironm en ta l challen g es o r w he th er the new  env ironm en ta l cap ab ilities are a ffec ting  firm  

perform ance is unc lear. The various in stitu tiona l and stra teg ic  p e rspec tives en rich  the know ledge  and 

understand ing . H ow ever, there  rem ain  m any  questions and the d y nam ics betw een  num erous facto rs and 

levels is com plex  and ex am inations o f  lim ited  variab les or ex trem ely  focused  linkages do not seem  to p rov ide  

conclusive answ ers to  how  firm s can  best m ove tow ards susta inab le  developm ent.
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2.6 Focus of Proposed Enquiry

T his research  seeics to  learn  from  innovative  en trep ren eu ria l firm s and their en g agem en t in the realm  o f 

environm ental m anagem en t. T he p roposed  en q u iry  is b ro ad ly  tw o-fo ld . Firstly , w hat insigh ts can  w e gain 

from  curren t en v ironm en ta l m anagem en t in innovative  en trep ren eu ria l firm s? H ow  does env ironm en ta l 

m anagem ent in te rac t w ith innovation  and o ther stra teg ic  p ro cesses?  H ow  does it function  w ith in  the 

organ isation  as an open  system ? W hat are the resources and  cap ab ilitie s  fo r successfu l env ironm en ta l 

m anagem ent?

Secondly, g iven  their increased  like lihood  o f  business su rv iva l in the longer term , how  can  we orientate  

innovative en trep ren eu ria l firm s tow ards susta inab le  dev elo p m en t and to b e tte r in teg rate  innovation  and 

env ironm ental m an ag em en t?  W hat are the d rivers, ac tiv ities  and p ro cesses w hich  m otivate  them  to 

im plem ent successfu l env ironm en ta l in itiatives?

Sustainable d ev e lo p m en t is a com plex  and  com p reh en siv e  sub ject m atter and, in o rder to app ro p ria te ly  

address the co m p lex ity  of, and to  gain g reater un d erstan d in g  of, the subject m atter a m ixed-m ethods 

approach  is adop ted . T he first phase  o f  this research , w hich  em ploys data  from  the in te rnational 

m anufacturing  stra tegy  survey, takes a  resource-based  view . It ex am in es the re la tionsh ip  o f  innovation  and 

perform ance w ith  en v ironm en ta l m anagem en t and the stra teg ic  sa lience  o f  the en v iro n m en t in m anufactu ring  

strategy. T he o p p o rtu n ity  to use in ternational da ta  enab les the  iden tification  o f  innovative  en trep reneuria l 

firm s in the g lobal con tex t. T he analysis tests the h ypo thesis that these  firm s will also  g ive m ore p rom inence  

to env ironm en ta l m an ag em en t in the m anufactu ring  prio rities , goals, action  p rogram m es and pe rfo rm an ce  

im provem ent.

In th is m ix ed-m ethods study  the second  phase  of research  co m p rises case  study  and triangu lation . The case  

stud ies p rov ide in -dep th  insigh ts in to  the ro le  o f env ironm en ta l m anagem en t in o rgan isations. Institu tional 

and strategic p e rsp ec tiv es com p lem en t each  o ther to  p rov ide  a com preh en siv e  analysis o f  env ironm en ta l 

m anagem ent in the co n tex t o f  susta inab le  developm ent.

The next tw o ch ap ters  re la te  to m ethodology: C hap ter 3 d esc rib es research  pa rad ig m s and p h ilosoph ies; and 

C hap ter 4 d e ta ils  the m ethods em ployed  in the survey  in strum en t, analysis and se lec tion  o f  case  firm s.
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3. METHODOLOGY 

PART 1 -  Philosophy and Paradigms

3.1 Introduction

T h is  research  seeks to learn  from  innovative  en trep reneuria l firm s and their engagem en t in the realm  of 

env ironm en ta l m anagem ent. It seeks to gain  insigh ts in to  firm s w hich com bine  p ro g ressiveness and natural 

env ironm en ta l m anagem en t at both strategic and operations levels. It takes p lace in tw o  distinct phases and 

co m bines d ifferen t m ethodo log ies in o rder to  address the com p lex ity  o f  env ironm en ta l m anagem ent. The first 

ph ase  o f th is research  exam ines the re la tionsh ip  o f env ironm en ta l m anagem en t w ith innovation  and o ther 

perfo rm ance  m easures th rough  participation  in an in ternational m an ufactu ring  survey. In the second  phase o f 

the  research , six Irish based firm s are selected  fo r case  study  analysis. The purpose o f the case stud ies is to 

p rov ide  m ore com ple te  descrip tion  o f the ro le and im plem en tation  o f env ironm en ta l m anagem ent in 

o rgan isations.

T hese  tw o phases o f  research  represen t d istinc t m ethodolog ies: su rvey  and case study. M any view poin ts and 

research  parad igm s regard  these as incom patib le. T herefore  in o rder to address this c riticism  the 

M ethodo logy  section  o f the thesis is d iv ided  in to  tw o  chap ters (Part 1 - Ph ilosophy  and P arad igm s, and Part 2 

- M ethods). In this chap ter, I d iscuss research  p h ilosophy  and parad igm s. I outline m y position  as a p ragm atic  

critica l realist and how  I use m ixed m ethods, triangu lation  and e lem ents o f adaptive theo ry  in m y research , I 

argue  in the chap ter that the m ixed-m ethods approach  prov ides co m prehensive  insigh ts and learning 

opportun ities . In the nex t chap ter, M ethodo logy  Part 2 - M ethods, I p resen t and d iscuss the details o f  the 

research  p rocesses invo lved  in undertak ing  th is thesis: data co llection , analysis and integration .

H ere I d iscuss research  p h ilosoph ies and parad igm s, firstly , from  a personal perspective  w hich led to the 

ch o ice  o f subject m atter and, secondly , from  the research  perspec tive . G iven the im portance o f his w ork  in 

the debate  about parad igm s in the social sc iences I outline K u h n 's  argum ents. T h is is fo llow ed  by a 

d iscussion  on parad igm s in the social sc iences and how  they  are p resen ted  in the literature. Som e anom alies 

and conflic ts are critiqued . I d iscuss the debate o f  parad igm s in the social sc iences p a rticu larly  in re la tion  to 

the scientific  approach  and critica l realism . T his chap ter concludes w ith a d iscussion  on parad igm s and 

m ethodo logy  w ith a focus on m ixed-m ethods and adap tive  theo ry  w hich  are em ployed  in this research  and 

d e ta iled  in C h ap ter 4.

3.2 Research Philosophy

3 .2 .1  P ersonal P aradigm

In this study, I have an in terest in en v ironm en ta lly  susta inab le  m anufactu ring  and I v iew  this as an eth ical 

resp o n sib ility  w hich  shou ld  encom pass all activ ity  o f an en terprise. I recogn ise  that it is not a p revailing  view  

w ith in  m anufactu ring  or business in general but it is a feasib le  strategic and operational goal. V iew s change 

o v er tim e, so w hat is not dom inan t now adays m ay becom e best business practice  and ev en tually  standard  

p ractice  in the fu ture. I am  try ing  to con tribu te  in som e sm all m anner to  the understand ing  o f  w hat firm s are 

do ing  in o rder to help  increase  the rate o f susta inab le  m anufacturing  w ith the hope that it m ay ev en tually  

becom e norm al p ractice. T his view  has e lem ents o f advocacy  and a p u rposefu lness m ore ty p ica lly  associated
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w ith non-(post)positiv ist research  such  as ad v o cacy /co n stru c tiv ism /p rag m atism  (C resw ell, 2003 , p. 6). 

H ow ever, as I ou tline  in th is chap ter be low , I iden tify  m y se lf w ith the c ritica l realis t parad igm .

I view  co m m erc ially  successfu l firm s that are p ro g ressiv e  and innovative  in natural env ironm en ta l 

m anagem ent as p ro g ressiv e  and innovative. In ad op ting  this view  I assum e that p ro g ressiv en ess and 

innovativeness are firm  ch arac te ris tics  w hich  m ay  be observed  th rough  firm  activ ities and adop tion  o f new  

m ethods and tech n o lo g ies in general. I ex p ec t th is type o f  firm  will be m ore open to new  ideas and  w ill create 

opportun ities to  investiga te  and adop t o r genera te  new  m ethods etc. In th is sense  I am  not neutral o r ob jective  

in m y assessm ent o f  firm s.

P rinc ipa lly  it is m y hope, and in p a rts  o f  m y w ork  m y hypothesis, that gen era lly  p rogressive  and innovative  

firm s w ill s tra teg ica lly  engage  in natural en v iro n m en t m anagem en t o r at least be ac tiv e ly  a im ing  tow ards 

env ironm ental su sta inab ility  as a goal and that im p ro v em en t in this a rea  w ill be a stra teg ic  p rio rity . F o r this 

reason. I iden tify  these  firm s and ex am ine  the stra teg ic  sa lience o f  natural en v iro n m en t m anagem en t and 

incorporation  o f  env ironm en ta l c rite ria  and actions in to  their innovative  stra teg ies and operations. I hope that 

by  conducting  and presen ting  th is w o rk  I w ill con tribu te  to the un d erstan d in g  o f  natural env ironm en ta l 

m anagem ent in o rgan isations and co n seq u en tly  m ay  m ake a con tribu tion , a lbe it sm all, to the w id er debate  o f 

susta inab le  develo p m en t in society  as a w hole.

It has been sta ted  that there is no need  to  go in to  g reat dep th  in a d iscussion  o f  pa rad ig m s and m ethodo logy  

(K arlsson, 2002) and, indeed, it has been po in ted  ou t by readers o f th is w ork  that p e rh ap s it is unnecessary . I 

feel obliged, th erefo re , to  exp lain  w hy  I have p resen ted  such a  leng thy  d iscussion  in th is chap ter. D uring  the 

course  o f m y resea rch  a m em ber o f  facu lty , not linked  to  m y w ork, p ressed  upon m e that m y m eth o d o lo g y  

w ould  be unaccep tab le  fo r a Ph .D . degree, that m ixed-m ethods w as not a su itab le  cho ice  and I w ould  

encoun ter serious d ifficu lties. F u rtherm ore , th is person  w as em phatic  that th is w as ev idence  o f an incoheren t 

research  parad igm  and, co n sid erin g  that a Ph.D . is a deg ree  in ph ilosophy , I w ould  need to be ex trem ely  

conversan t w ith  parad igm s and p h ilo so p h y  and  be very  c lea r  about m y ow n position . T h is is w hy I have 

w ritten  this chap ter.

3.2.2 D ifferent Research Approaches and Paradigm s

A parad igm  re fe rs  to the approach  o r persp ec tiv e  from  w hich  phen o m en a  are exp la in ed  and the w orld  is 

concep tua lised . T he orig in  o f  the w ord  p a rad ig m  refers to a pattern  o r ex em p lar (O E D -O n lin e , 1989). 

R esearch  pa rad ig m s are the fram ew orks that gu ide research  com m unities in the natural o r social sc iences and 

prov ide  w ays o f look ing  at the w orld  (U sher, 1997).

F irstly , d ifferen t parad igm s are d iscu ssed  in o rd er to p lace  th is p iece o f research  in the co n tex t o f  m y ow n 

approach. It is beyond  the scope o f  th is w o rk  to  look  ex h au stiv e ly  at the na ture  o f  parad igm s and how  they 

are app lied  in research  o f  o rgan isations. T h ey  are righ tly  the sub ject o f  m any  a  thesis in them selves. 

H ow ever, a se lec tion  o f w orks w hich  deal w ith  the issues o f parad igm s, o n to logy , ep is tem o lo g y  and 

m ethodo logy  are  ou tlined  starting  w ith  an overv iew  o f  K u h n 's  w ork  on pa rad ig m s in the sc iences. T here 

fo llow s a critique  o f som e w orks from  the social sc iences on parad igm s. T he c ritique  em p h asises  how  these 

issues are fa r from  reso lved  by the resea rch  co m m u n ity  and show s how  they  are trea ted  and p resen ted  in very 

d ifferen t fo rm s by  various authors. I o u tline  m y ow n position  on these  issues and  w here  they  app ly  in this 

w ork.
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3.3 Kuhn’s Paradigms

Thomas Kuhn introduced the term paradigm  in his essay The Structure o f  Scientific Revolution  in 1962 and, 

given that so many authors refer to this work, it merits some attention. The term ‘paradigm ' was used by 

Kuhn (2nd ed., 1970, p. 10) when depicting the route to normal science. His ‘normal science" refers to 

research based on previous achievem ents acknowledged by a particular scientific co m m u n ity /o r a time as 

providing the foundation for its further practice. He goes on to relate how, prior to textbooks, the famous 

classics (e.g. A ristotle’s Physica, P to lem y's Alm agest and Franklin 's Electricity) served ‘for a time im plicitly 

to define the legitimate problems and methods of a research field for succeeding generations of practitioners’. 

They were able to do so because they shared two essential characteristics:

‘Their achievement was sufficiently unprecedented to attract an enduring group of adherents away 

from competing modes of scientific activity. Sim ultaneously, it was sufficiently open-ended to leave 

all sorts o f problems for the redefined group of practitioners to resolve.’

He relates the term ‘paradigm ’ closely to ‘normal science’ meaning that

‘some accepted exam ples of actual scientific practice -  exam ples which include law, theory, 

application and instrum entation together -  provide models from which spring particular coherent

traditions of scientific research  Men whose research is based on shared paradigms are committed

to the same rules and standards for scientific practice. That com m itm ent and the apparent consensus it 

produces are prerequisites for normal science, i.e., for the genesis and continuation of a particular 

research tradition.'

Kuhn places much emphasis on the state of crisis which often precedes revolutionary new discoveries and 

new paradigms, for example, where anomalies exist and current knowledge does not explain them or 

different explanations are incom patible. A given paradigm provides the tools for the solution of puzzles and 

problems and the science will progress rapidly until the tools no longer enable this and retooling is required 

(Kuhn, 1970, pp. 66-76). Versions o f the paradigm will proliferate and rules o f puzzle-solving relaxed so that 

a new paradigm will eventually em erge (Kuhn, 1970, p. 80). A shared paradigm  is a sign o f maturity in a 

field where previously differing groups and divergences disappear (Kuhn, 1970, p. 17). An accepted 

paradigm will free a field o f research from constantly re-examining its first principles (Kuhn, 1970, p. 163).

A new paradigm is based on new knowledge which revolutionises and reconstructs the fundamentals, 

theoretical generalizations and many methods and applications in a given field (Kuhn, 1970, p. 85). Kuhn 

illustrates his thesis with the historical examples of light & electricity: prior to N ew ton 's or F ranklin 's 

discoveries there were fundam ental disagreem ents among different groups on the nature of light and 

electricity. Subsequently, each of these fields achieved a paradigm w hich was able to guide the whole 

group 's research (Kuhn, 1970, pp. 10-22). These, he claims, are historically typical examples of mature 

situations. Fields such as m athematics and astronomy in which the first paradigm s date from prehistory and 

biochem istry which arose by division and recom bination of specialities are less typical. Kuhn reflects on how 

achieving a firm research consensus is ‘extraordinarily arduous’ but that it is an im portant aspect o f science. 

In some specialities, the study of heredity for example, the first universally received paradigm s are still 

recent; and he suggests that it is an open question w hether parts of social science have acquired such 

paradigm s at all. However, in the absence of a paradigm fact-gathering becom es more random and casual and 

all new evidence may appear equally relevant.
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K uhn’s paradigm  revolution is not based on ontology, epistem ology or methodology. A paradigm is brought 

about by new knowledge which determines accepted practice for a time until some more new knowledge 

changes or revolutionises it.

Puzzle-solving was a term that Kuhn used for the activities of normal science. A lthough not all activity could 

entirely be classified as such since a solution may not be actually be available or, for example, if the available 

pieces o f puzzle do not match (Kuhn, 1970, p. 36). However, he acknowledges that not all puzzles can be 

solved by any given theory at a given time and in fact it is ‘just that incom pleteness and im perfection of the 

existing data-theory fit that, at any time, define many o f the puzzles that characterize normal science' (Kuhn, 

1970, p. 146).

Paradigms provide criterion for the choice of problem s to be addressed and guide research even in the 

absence of rules which determine scientific activity (Kuhn, 1970, pp. 42). A lthough rules derive from 

paradigms the emphasis is on shared paradigms not shared rules. Specializations lead individuals to different 

paradigms. Different fields will also be affected differently by new knowledge, it m ay revolutionise one field 

and have no impact on others. For example the discovery of x-rays revolutionised radiation theory while 

merely providing new information for astronom ers whose paradigm was unaffected (Kuhn, 1970, p. 93).

Kuhn also discusses paradigm as a world view (which is its common usage in the social sciences) and gives 

his analysis on how ‘paradigm changes [do] cause scientists to see the world of their research-engagem ent 

differently’ (Kuhn, 1970, p. 111). We see things based on what our previous visual-conceptual experiences 

have taught us to see. Our perception is shaped by our paradigm. W hen a new experience exposes us so 

som ething outside of our paradigm we may experience initial confusion but then we can adapt and .see things 

from a new perspective. Paradigm also influences the questions asked. H ow ever even after a paradigm 

change and new questions we are still looking at the same world (Kuhn, 1970, pp, 129), Paradigm s 

presuppose interpretation of observations and data. G iven new knowledge and a new paradigm we may 

interpret these differently (Kuhn, 1970, p. 122) but also the data them.selves may change as we may measure 

them differently (Kuhn, 1970, pp. 134-135).

Kuhn draw s some interesting comparisons between natural and social scientists. Natural scientists, w ho can 

produce work for an audience from their own com m unity which shares the .same values and beliefs, need not 

w orry about broader acceptance of their work. This insulation means they can focus on the problems they 

know they are likely to solve and so appear to make greater progress. Others, such as social scientists, 

engineers, doctors and theologians, often need to focus on the most im portant or pressing problems 

regardless o f the tools available to them and also for audiences outside o f their own research community. In 

this way the issues of paradigm s and com m ensurability are subject to more debate among the social sciences 

(Kuhn, 1970, pp. 160-170).

In his book 's second edition (1970), Kuhn writes a postscript which addresses the difficulties over the 

concept o f the paradigm which arose after the publication of the first edition in 1962.

He writes how in much of his book the term paradigm is used in two different ways. Firstly, in a sociological 

sense, as ‘the entire constellation of beliefs, values and techniques shared by m em bers of a given com m unity’ 

and, secondly, as denoting one elem ent o f that constellation, ‘the concrete puzzle-solutions which ... can 

replace explicit rules as a basis for the solution of the rem aining puzzle o f normal science’ (Kuhn, 1970, p.

50



P h ilosophy  a n d  P aradigm s

175). A s w as fam o u sly  o b se rv ed  by M asterm an, parad igm  is used in as m any as 21 various w ays th roughout 

the boo k  (Poole, 1995, p. 44).

A s K uhn ack now ledges w hen  co n flic t about cho ice  o f  p a rad igm  em erges, each  group  uses its ow n parad igm  

to argue in d e fence  o f th a t parad ig m  and each p a rad igm  w ill be show n to sa tisfy  m ore or less the c riteria  that 

it d ic ta tes fo r itse lf and to fall sho rt o f  a few  o f those d ic ta ted  by  its opponen t (K uhn , 1970, p. 110).

W ith  regard  to  inco m m en su ra te  theo ries Kuhn posits that u ltim ate ly  the cho ice  o f  theo ry  is personal and 

sub jective  (K uhn, 1970, p. 199). D elv ing  into ind iv idual personality  in the study  o f  the p rogress o f science 

how ever is not fru itfu l as it is the  decisions o f the co m m u n ity  w hich govern . Shared  in tu ition  and persuasion  

lead to co m m u n ity  decisions.

G iven the sam e stim uli any  tw o  peop le  m ay perceive  and experience  them  d ifferen tly  (K uhn , 1970, pp. 192- 

196). T he p ro cesses o f sen sa tio n s are d ifferent and m ay d iffe r betw een groups o r com m unities w here each 

group  has a shared  edu ca tio n , language, experience  and culture. In this sense they  m ay  occupy  d ifferen t 

w orlds a lthough  the ob jec ts, the  sources o f  the stim uli, rem ain  the sam e. ‘W hat m akes the in teg rity  o f 

p ercep tion  w orth  em p h asiz in g  is that so m uch past experience  is em bod ied  in the neural apparatus that 

transfo rm s stim uli in to  sen sa tio n s .' D ifferen t p e rcep tions do not im ply  ju s t  any ones at all. In fact the 

fo llow ing  ch aracte ris tics a p p ly  to  the process o f transfo rm ing  stim uli to  sensa tions to know ledge: it is 

transm itted  th rough  ed u cation ; it has, by trial, been found  to be m ore effective  than  h isto rical com petito rs in a 

g ro u p s’ curren t en v iro n m en t; and it is subject to change  both through further education  and th rough  the 

d iscovery  o f m isfits  w ith the env ironm ent.

In co nclusion , certain  face ts o f  K u h n 's  parad igm s stand  out w hich are not genera lly  acknow ledged  in the 

parad igm atic  debates o f soc ial science. T hey are not abou t an overall view  o f reality  bu t ra th e r based  on 

given accep ted  know ledge  at a p o in t in tim e. T hey  are open  to change and discovery . T hey  express a v iew  of 

sc ience that is uncerta in  and con stan tly  seeking new  know ledge and possib ilities in a search  fo r tru th  and 

understand ing . T he u n d erstan d in g  o f parad igm s in the social sciences u sua lly  d iffers in that they  re flec t an 

accepted  understand ing  o f rea lity  and how  we m ay know  that reality  and ex am ine  it (on to logy , ep is tem o lo g y  

and m ethodology). T h ey  are no t based  on actual accep ted  know ledge and therefore  w hen new  know ledge 

em erges they  are un like ly  to  change . T he fo llow ing  d iscussion  looks at how  se lec ted  au thors in the social 

sc iences p resen t parad igm s.

3.4 Paradigms in the Social Sciences

The term  parad igm  is m o st co m m o n ly  used in three  w ays (G rix, 2004 pp. 24-25). F irstly , parad igm  m ay 

represen t an in stitu tiona lisa tion  o f  intellectual activ ity  as coined by  T hom as K uhn (K uhn, 1970). In the 

hum an sc iences th is has co m e to  m ean an estab lished  academ ic  approach  based on com m on  assum ptions, 

theories, te rm ino logy  and p rac tices  and m ethods. S econdly , parad igm  som etim es refers to  broad  d esc rip tions 

or categories o f research  ap p ro ach es to the study  o f  spec ific  topics. For exam ple, a top -dow n  or bo ttom -up  

approach  to a specific  social even t. Third ly , the term  parad igm  can re fe r to the broad  approaches to research  

w hich m ay  form  the basis  fo r m any  academ ic perspec tives, for exam ple  a positiv ist o r in te rp retiv is t 

parad igm . T his is the m an n er in w hich  G rix and m any  au thors use the term . E ach approach  has u nderly ing  

basic a ssum ptions p ro v id in g  th eo re tical foundations fo r the researcher. R esearch  approaches d iffe r a long  

v arious con tinua: onto logy  - the  understand ing  o f  rea lity  and being; ep istem ology  - the v iew  o f know ledge
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and the relationship betw een the researcher and the m atter being researched; and m ethodology - how research 

should be conducted.

3.4.1 Four paradigm s, tw o-dim ensions

I use the seminal model o f paradigms presented by Burrell and Morgan (Burrell and Morgan, 1979, p. 22) to 

illustrate some of the difficulties with the classification of paradigms. They present four paradigm s for the 

social sciences: Radical Humanist, Radical Structuralist, Interpretive and Functionalist. However, they 

differentiate these along only two principal dimensions: the objective-subjective dim ension and the radical 

change-regulation dim ension (Figure 3.4.1).

Their objective-subjective dim ension refers to four analytical strands: ontology, epistem ology, human nature 

and methodology. These strands each have assum ptions based on extrem es o f objective-subjective nature. 

The extremes of these four strands reflect two positions generally described as sociological positivism  and 

German idealism (Burrell and Morgan, 1979, p. 7). Their second dim ension which determines paradigm 

refers to the sociology of regulation and sociology of radical change. The form er concerns itself with the 

status quo, the unity of society and what brings integration and cohesiveness while the latter is concerned 

with the changes, breakdowns and conflicts o f society (Burrell and M organ, 1979, p. 18),

Sociology o f  Radical Change 
radical change, structural conflict, modes of domination, 

contradiction, emancipation 
deprivation, potentiality

Subjective
nom inalist

anti-positivist"*
voluntarist

ideographic

Radical Humanist Radical Structuralist

Interpretative Functionalist

Objective
realist

positivist
determinist
nomothetic

Sociology o f  Regulation  
status quo, social order, consensus 

social integration/cohesion, solidarity, 
need satisfaction, actuality

Figure 3.4.1: Two Dimensions: Four Paradigms (adaptedfrom  Burrell and Morgan, 1979)

In choosing these two dim ensions I find their categorisation of paradigm s restrictive. Firstly, the objective- 

subjective debate is not clear-cut and, secondly, the radical change-regulation debate, as they present it, to be 

more related to subject m atter rather than to paradigm. Burrell and M organ place them selves in the 

objective/regulation corner -  the functionalist paradigm (Burrell and M organ, 1979, p. 396). Perhaps this 

reflects both their need to explain and categorise and to see overall patterns despite their efforts to step 

outside their paradigm  to understand the other paradigms. Burrell and M organ 's (Burrell and M organ, 1979, 

p. 5) explanations of each of the four strands o f the objective-subjective debate (ontology, epi.stemology, 

hum an nature and methodology) are outlined in Table 3 .4 .1.
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T he m ain issues w ith the ob jec tiv e -su b jec tiv e  debate  re la te  to the fact that, at one ex trem e, ob jectiv ity  does 

not acknow ledge  in d iv id u a ls’ in te rac tion  w ith the social w orld  (o r situation) as if  the social w orld is to ta lly  

independent o f the actions and in flu en ces o f  ind iv iduals and as if  ind iv iduals do  not filte r or in terpret social 

even ts in their ow n m inds. T h is does no t explain  the m ake up  o f the social w orld  and how  it m ay change over 

tim e nor does it exp la in  how  in d iv id u a ls  behave or understand  th ings d ifferen tly  in the sam e situation. A t the 

o ther extrem e the sub jectiv ity  does not fu lly  acknow ledge  social structu re  and society . It does not believe that 

any un iversal tru ths m ay app ly  to the social w orld w hich  m ay  only be understood  from  the ind iv iduals 

d irectly  engaged  in the activ ity  b e in g  stud ied . From  the re sea rch ers’ v iew poin t sub jectiv ity  stresses the need 

for the resea rch er to understand  from  the inside, from  the fram e o f re ference o f the subject be ing  studied  

(B urrell and M organ , 1979. p. 5). A t the  extrem e, th is v iew  does not allow  the resea rch er to  be an  external 

o b server nor does it allow  for any p a tte rns o f society  o r social w orld  to be identified.

T able  3.4.1
Four S trands o f D ebate  co m p ris in g  the B urrell and M o rg an ’s O b jective-S ub jective  Parad igm atic  
D im ension  (B urrell and M organ , 1979, pp. 4-9)

O ntological debate - realist versus nom inalist views o f  reality  

R e a lis m  v iew s the socia l w orld  as m ad e  up o f  N o m in iilism  v iew s the  w o rld  b ey o n d  the in d iv id u a l as

ta n g ib le , im m u tab le  s tru c tu re s  su ch  as the  b e in g  m ade  o f  n am es, co n ce p ts  an d  labels. T h ese  are

n a tu ra l/p h y s ica l w orld . W h e th e r o r no t w e a re  aw are  re g a rd e d  as a rtif ic ia l co n v en ie n t c rea tio n s  in o rd e r  to

o f  o r label th ese  s tru c tu res  th ey  e x is t as  ‘em p iric a l m ake  sen se  o f  the  ex te rn a l w orld ,

e n ti t ie s ’ and  a re  in d e p en d en t o f  an in d iv id u a l 's  

ap p rec ia tio n .

E pistem ological debate - positiv ism  versus anti-positivism  

P o s it iv is m  seek s  to ex p la in  an d  p re d ic t the  socia l A n ti-p o s it iv is m  sees the sea rch  fo r  p a tte rn s  and  cau sa l

w o rld  th ro u g h  p a tte rn s  and  cau sa l re la tio n sh ip s . T h e  re la tio n sh ip s  as fu tile . T h e  socia l w o rld  is re la tiv is tic  and

a p p ro ach  m ay  be  th ro u g h  v e rif ic a tio n  o r fa ls ific a tio n  can  be  u n d e rs to o d  o n ly  from  the  in side , from  the  f ra m e  o f

p ro ce sse s . T h e  re se a rc h e r  is an  o b je c tiv e  o b serv er . re fe re n c e  o f  th o se  b e in g  stud ied . T he re se a rc h e r  is

su b jec tiv e  and  c an n o t g e n era te  o b je c tiv e  k n o w led g e .

H um an N ature debate -  voluntarism  versus determ inism  

D e te r m in is m  v iew s in d iv id u a ls  a n d  th e ir  ac tio n s  as V o lu n ta r is m  v iew s in d iv id u a ls  as b e in g  a u to n o m o u s  and

b e in g  d e te rm in e d  by the e n v iro n m e n t an d  s itu a tio n . free -w illed .

M ethodological debate -  ideographic versus nom othetic theory 

N o m o th e t ic  a p p ro a ch  to  so c ia l sc ie n c e  s tre sses  the  I d e o g ra p h ic  a p p ro a ch  s tre sses  the  im p o r tan c e  o f

m e th o d o lo g ic a l p ro ce ss  and  fo cu ses  on  scien tif ic  o b ta in in g  f irs t-h an d  k n o w led g e  by  g e ttin g  c lo se  to  the

rig o u r. P re sc rib e d  m e th o d s , h y p o th e s is  te s t in g  and  su b jec t u n d e r in v estig a tio n . M eth o d s a llow  the  su b jec t

q u a n tita tiv e  an a ly sis  a re  p ro m in en t to o ls . m a tte r to  ‘u n fo ld  its na tu re  and  c h a rac te r is tic s ’ d u rin g  the

p ro cess .

T he resea rch er m ay  ach ieve  a m iddle  g round  regard ing  the level o f  ob jec tiv ity  and sub jectiv ity  a tta ined . 

W hile society  and the social w orld  m ay  be m ade up o f ind iv iduals, the fact that ‘soc ie ty ’ (or soc ie ties) ex ists 

and has evo lved  exhib its the  ex is ten ce  o f som e form  o f  se lf-o rgan isa tion  over tim e. Such p a tte rn s o f 

o rgan isation  m ay be observed  and these  are capab le  o f  both em erg in g  slow ly  and changing  rad ica lly  

depend ing  on com bined  synergy  o f  tim e, even ts and ind iv iduals. A lthough  there is m utual in fluence  and
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interaction , these struc tu res and system s o f  society  are real and in d ependen t o f  the ind iv idual and m ay be 

studied  as such.

O ne m ay seek som e general tru ths and patterns, how ever, constan t re ference to  ind iv idual cases and 

exam ples will em phasize  the infin ite  d iversity  and co m p lex ity  o f  the (social) w orld. T he ob jective  researcher 

m ay achieve a level o f sub jective  understand ing  w hile  em p a th is in g  w ith the ind iv iduals involved. A part from  

anything else no m atter how  ob jec tive  a researcher c la im s to be, th is in its e lf  is a reflection  o f his or her ow n 

beliefs and w ill re flect in the cho ice  o f  data, analysis and in terpreta tion .

B urrell and M o rg a n 's  second  d im ension  d e te rm in ing  parad igm  is the so c io lo g y  of radical change-regulation  

debate. T h ey  p ro p o se  th is d im ension  to rearticu late  ‘in a  m ore exp lic it and radical fo rm ’ D ah ren d o rf 's  order- 

conflict debate  on theo ries o f  society  w hich  w as the  sub ject o f  m uch criticism . The radical change end o f 

their spectrum  is in fluenced  by ph ilosophers w ho  em phasised  conflic t, hum an consc iousness and the 

a lienation  o f  in d iv iduals by  dom inant fo rces o f  so c ie ty  such as M arx  and H aberm as as w ell as the 

exis ten tia lis t ph ilo sophers . T he regu lation  end o f th e ir spectrum  is in fluenced  by ph ilosophers such as 

D urkheim  and W eb er w ho em phasised  the in teg rated  s truc tu re  o f soc ie ty  and how  it func tions collectively . 

H ow ever, as Jaffe  po in ts out these ph ilosophers can n o t so  eas ily  be c lassified  and fo r them  m any  paradoxes 

and co n trad ic tio n s ex is ted  (Jaffe, 2001, pp. 10-13). F o r exam ple, M arx saw  how, w hile  fu rth er fuelling  

resistance  and o p p osition , cap ita lism  and the ex p lo ita tio n  o f w orkers con tribu ted  to increasing  wealth. 

D urkheim  saw  the increasing  d ifferen tia tion  and d iv is ion  o f  labour b rough t about by econom ic  developm en t 

as a threat to social o rder and solidarity . A nd W eb er v iew ed  increasing  bureaucracy  and organ isational 

e ffic iency  as a sou rce  o f  a lienation  o f  indiv iduals. W hile  D urkheim  did not consider ind iv iduals in exam in ing  

social facts and em p h asised  the determ in ism  o f social struc tu res, W eber based  his theo ries on ind iv iduals and 

their m otiva tions to  exp la in  social system s (S trati, 2000, p. 6).

It is particu la rly  in the com bination  o f these tw o  d im ensions (ob jec tive-sub jec tive  and rad ical change- 

regu la tion) w here  d ifficu lty  arises. On the one hand the in terpreta tive  and radical hum an ist pa rad ig m s ‘are 

both founded  upon  the notion  that the ind iv idual c rea tes  the w orld  in w'hich he liv e s ' (B urrell and M organ , 

1979, p. 279) i.e. firm ly  in the sub jective  end o f the spectrum . T he ex trem e o f sub jectiv ity  is re flected  in the 

G erm an id ea lism  in te llectua l trad ition  w hich  den ies the  u tility  o f  m odels and m ethods. Social reality  ex ists 

m erely  th rough  assu m p tio n s and shared  m eanings. O n the o th er hand if  there is no reality  or society  outside  

o f ind iv idual c rea tio n  and society  is m ade up o f m ultip le  shared  created  realities, how  does society  in fluence 

the ind iv idual to  the  ex ten t o f  dom inance and a lienation  as in the case  o f  radical hum an ism ? A nd how  do 

underly ing  p a tte rn s and o rd er em erge as in the case  o f the in terpretive  p a rad igm  (B urrell and M organ , 1979, 

pp. 253-255; 30 6 -3 0 7 )?

T he fu n c tio n a lis t p a rad igm  covers the fo llow ing  approaches: action  fram e o f  reference , th eo ry  o f 

bureaucratic  d y sfu n c tio n , p lu ralism , social system s th eo ry  and o b jec tiv ism  (B urrell and M organ, 1979, pp.

118-226). T he la tte r tw o com prise  the dom inan t persp ec tiv e  w ith in  o rgan isation  stud ies w hich  is p rim arily  

concerned  w ith  ‘und erstan d in g  organ isations and the b eh av io u r o f  indiv iduals w ith in  them  from  an 

essen tia lly  m an ageria l p o in t o f  v iew '. Social system s theory  includes, fo r exam ple, c lassical m anagem en t 

theory, in d ustria l p sy ch o lo g y , open system s theo ry  and  con tin g en cy  theory . P luralism  re la tes to the study  o f 

social con tro l, in te res ts, p o w er and conflic t in o rg an isatio n s w ith in  functionalists  parad igm . A ction fram e  o f 

re ference is the m o st sub jective  and vo lun tarist o f the functionalist p a rad igm  (B urrell and M organ , 1979, pp.
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189-201). T hey  p lace  it w ith in  th is p a rad igm  since its p ro p o n en ts  view  it as a m ethod  and a source of 

p ropositions fo r analysis o f  o rg an isatio n s and rea lity  a lthough  the em phasis is on indiv idual level analysis 

ra ther than the system s level m ore typ ica l o f  func tionalist parad igm . A dheren ts o f  the action fram e o f 

re ference d iffer from  social system  theo rists  in that they  do not assign needs o r se lf-regu lating  a ttribu tes to 

organ isations.

B urrell and M o rg an ’s in te rp reta tive  p a rad igm  is like the fun c tio n alis t in that it a lso  assum es that there is  an 

underly ing  pa tte rn  and order to  the social w orld  but d iffers in that it be lieves ob jec tiv ity  is unatta inab le  

(M organ , 1980).

A ccord ing  to  rad ical hum anists, social p ro c esse s  contro l and a lienate  ind iv iduals from  their true inherent 

po ten tia lities by  in fluencing  their p ro cesses o f reality  c rea tion  (M organ. 1980). I f  soc ie ty  dom inates and 

a lienates in d iv id u a ls and in d iv idua ls are not p a rt o f any ex ternal society  (they  c rea te  their ow n social 

realities), th is im plies that it is not a natural part o f hum anness fo r ind iv iduals to com m une or have in fluence 

on the w orld ou tside  o f  them selves. Is it no t po ss ib le  that society  m ay  be a m eans to fu lfil po ten tialities ra ther 

than m erely  co n stra in in g  them ? R adical h u m an ist research  focuses on the a lienating  factors in m odern 

industrial society. F o r exam ple , cap ita lism  is v iew ed  as to ta lita rian , m oulding and con tro lling  all aspects o f 

life including the m ystification  o f  ideo log ical concep ts such scarc ity  and leisure. H ow ever, cap italism , 

w hether good or bad, is not som eth ing  c rea ted  in dependen tly  o f  m an and society. O ne m ay argue that is w as 

c reated  by people  in p ow er and not the o rd in a ry  c itizen , as w ere  o th er form s o f governance, but even the 

revo lu tionary  as an o rd inary  c itizen  can rise  to  attain  pow er. T h is d ifferen tia tes the vo lun tarist from  the 

d e terin in ist view  o f hum an nature . M organ sta tes  that the rad ical hum anist is like the radical struc tu ra lis t in 

that they  believe that society  is a d o m inating  fo rce  (M organ , 1980). T his im plies a  level o f determ in ism  

w hich  does not fit w ith  the p lac ing  o f the rad ical hum anist a long  th e ir sub jective-ob jec tive  dim ension.

C ritical theory  school o f social p h ilo sophy  is identified  as the  least sub jective  o f  the radical hum anist 

parad igm  (BuiTell and M organ , 1979, p. 283). F o u r core co n cep ts  concern  critica l theorists; to ta lity  -  the 

social w orld m ust be  understood  as a w hole b e fo re  one can  understand  the parts; co nsc iousness -  w hich  

crea tes and susta ins the social w orld ; a liena tion  - the cogn itive  w edge  betw een con sc io u sn ess and to ta lity ; 

and critique  -  analysis o f  the a lienation  w h ich  preven ts ind iv iduals reach ing  their full po tential. 

O rgan isations are in te rm ed iaries w hich  co n trib u te  to the a lienation  o f indiv iduals. T hese organ isations reflect 

the to ta lity  o f  the social w orld  ra th e r than b e in g  d iscreet parts in them selves. A s it re la tes to  the study of 

organ isation , the radical hum an ism  o f  B urrell an d  M organ m oves tow ards an an ti-o rg an isa tio n  theory  and 

u top ian  notions o f  soc iety  in fluenced  by nature  an d  E astern p h ilo so p h ies  such as Z en (Buixell and M organ , 

1979, pp. 310-325). H ow ever, these n o tions tend to  be na ive  understand ings o f ‘na tu re ' and these 

ph ilosophies. E ven  if  we acknow ledge  c ritica l theory  to be the  least sub jective  o f  the rad ical hum anist 

p a rad ig m , do these  p h ilosoph ies not a lso  d em an d  som e form  o f  structu red  society , in te rd ep en d en cy  and 

co m m unity?  Is na tu re  not h igh ly  organ ised  and stru c tu red  and a lso  cruel?

A ccord ing  to BuiT ell & M organ  the in te rp reta tiv e  and radical h u m an ist parad igm s d iffer in th e ir approach  to 

study. T he in te rp retiv is t w ill seek  patterns, a lb e it sub jective  th rough  shared  m ultip le  realities, w hile  the 

rad ical hum anist seeks on ly  to  exam ine  the in d iv idual consc iousness. H ow ever, if  we take parad igm  to m ean 

a v iew  of reality , th is d ifference  is not re la ted  to  paradigm  but ra th e r to field  o f  study. It is the focus o f 

research  w hich d is tingu ishes the rad ical h u m an ist from  the in te rp retiv is t. W ith in  each  field  o f study  there
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m aybe a parad igm  o f shared  co m m u n ity  k n o w ledge  in the  K uhnian  sense but it is not the fundam ental 

d is tin g u ish in g  feature.

W hile  it is useful and in structive  to  be able to  d iffe ren tia te  betw een  d ifferen t approaches to  rea lity  and 

research , this tw o d im ensional struc tu re  is im p o sin g  and fo rced , no r is it a  true reflection  o f the range of 

sch o o ls o r fields o f research . C onverse ly , if  w e take  each  field  o f  research  to rep resen t a d ifferent parad igm  

then the  num ber o f parad igm s w ould  be in defin ite  and u n m anageab le  therefore  th is represen tation  of 

ap proaches to  social theo ry  th rough  fo u r pa rad ig m s w ould  be conven ien t and easy  to m anage shou ld  one 

w ish  to  do so. B urrell and M organ  do position  d iffe ren t ph ilo so p h ies and fields o f  research  a long  the tw o 

d im ensions. H ow ever, th is structure is ra ther crude  and lack ing  in subtlety . T hey  them selves iden tify  four 

s trands o f  debate as p resen ted  above in T able  3.4.1 (page  53) w hich  they  then  present a long  the one 

su b jective-ob jec tive  axis. A lso, they  p resen t the reg u la tio n -rad ical change debate as a rew ork ing  o f the order- 

co n flic t debate  w hich  they  them selves say is p rob lem atic  and sub ject to in tense  criticism  (B urrell and 

M o rgan , 1979, pp. 10-16). In the case  o f  radical s tru c tu ra lism  th ey  even  state that th is broad categorisa tion  

does v io lence  to the constituen t schools o f th ough t g iven  the p lu rality  o f  trad itions they  c lass ify  in this 

parad igm  (B urrell and M organ, 1979, p. 333). Som e arg u m en ts are se lf-con trad ic to ry . For exam ple, w h ile  the 

fu n c tio n alist sees behav iour as a lw ays ‘being  co n tex tu a lly  bound  in a real w orld o f concrete  and tangible  

social re la tio n sh ip s ', the scien tist as o b server con d u cts  ob jec tive  and value-free  research  (M organ, 1980). 

B ehav iour, w hether it be  sc ien tific  o r not, is e ith e r co n tex tu a lly  bound  or it is not.

B urrell & M organ  (B u n e ll and M organ, 1979, p. 255) describe  K u h n ’s view  o f sc ience  as rep resen tin g  an 

in te rp retive  parad igm  in the sense that this p e rspec tive  sees sc ien tific  know ledge as soc ially  constru c ted  and 

accep ted  w ith in  a given com m unity , ak in  to the language, m ean ings and co m m unica tion  o f W ittgenste in . For 

K u h n 's  scientist, cho ice  o f  theory  is personal and sub jective. H ow ever, investigating  ind iv iduals in the  study 

o f  the p rogress o f sc ience is p o in tless as it is the d ecisio n s o f  the co m m u n ity  w hich  govern . Shared  in tu ition  

and p ersuasion  lead to co m m unity  decisions (K uhn, 1970, p. 199).

A lso , w hile  K u h n 's  view  o f  sc ien tific  know ledge m ay  fit som ew hat w ith the in terpreta tive  parad igm , his 

v iew  o f  parad igm  is very  d ifferen t from  that p resen ted  by  B urrell & M organ. K u h n 's  view  o f p a rad igm  is 

accep ted  and shared  know ledge but it is sub ject to  s ig n ifican t change  if  new  know ledge or d iscoveries arise 

and are accep ted  by a g iven  com m unity . K u h n 's  p a rad igm  allow s fo r new  know ledge and d iscoveries w hich 

m ay  lead  to its ow n dem ise  and a new  parad igm  to em erge. T he parad igm  of B urrell and M organ w ould  not 

necessa rily  change based  on new  know ledge. It fram es resea rch  in such a w ay  as to  in co rpora te  new  

k n o w ledge  ra ther than leading to its ow n rep lacem ent.

B urrell and M organ note that in te r-parad igm atic  sw itch ing  is rare  and th ey  c la im  that this is in k eep ing  w ith 

K u h n 's  notion  o f  revo lu tionary  sc ience w hich  ra re ly  leads to  such  sw itch ing  (B urrell and M organ , 1979, p. 

24). H ow ever, th is is not in keep ing  w ith K u h n ’s no tion  o f  p a rad igm  change w hich  is d riven  by  the 

co m p ellin g  nature o f  new  know ledge  and experience , hence h is use o f the term  ‘scien tific  rev o lu tio n '.

It is a lso  no tab le  that K uhn does not try  to desc rib e  all pa rad ig m s o f  science, ra th e r he g ives exam ples. H e 

does not ind ica te  the a ttribu tes o f  various pa rad ig m s or a lo n g  w hich  d im ensions they  o rien tate  b ecause  these  

a re  not w hat d ifferen tia tes his parad igm s from  each  other. He describes how  d ifferen t spec ia lisa tions and 

fie lds o f  research  each  have th e ir ow n parad igm s. A lthough  B u n e ll and M organ acknow ledge  that they  use
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the term paradigm  in a broader sense than Kuhn they direct the reader to K uhn’s work for a full discussion on 

the role o f paradigm s in science (Burrell and Morgan, 1979, pp. 35-36).

Burrell and M organ argue ‘that social theory can be conveniently understood in terms of the co-existence of 

four distinct and rival paradigms defined by basic m eta-theoretical assumptions in relations to the nature of 

science and society '(B urrell and M organ, 1979, pp. 35-36). However, besides the four-paradigm two- 

dim ensional model o f Burrell and M organ other representations of paradigms exist. For example, the 

A lternative Paradigms of Lincoln and Cuba: positivism, post-positivism , critical theory, constructivism and 

participatory (Lincoln and Guba, 2000); C resw ell’s Alternative Knowledge Claims: post-positivism, 

constructivism , advocacy/participatory and pragm atism (Creswell, 2003); and G rix’s Key Research 

Paradigms: positivism, post-positivism /critical realism and interpretivism (Grix, 2004). I will discuss these 

below as exam ples which further illustrate the difficulty in finding a resolution to these issues but which 

enable me to elaborate my own paradigm.

3.4.2 Development of paradigms in the social sciences

Confusion and lack of clarity surrounding paradigms, research strategies and methods are obvious by the 

many conflicting views on the issues. Some authors believe that paradigm determines method and that some 

methods are inconsistent with some paradigms. This can give rise to dilemm as where, for example, a 

researcher may pursue a method typically associated with a paradigm not consistent with his/her own stated 

paradigm. This is very com m on and has led to further paradigmatic and methodological debates on pluralism, 

pragm atism, and mixed methods.

This section gives an outline of the developm ent of paradigms in the social sciences and links to 

methodology. It is followed by a critique of several models or portrayals of paradigms and how the critical 

realism paradigm em erged as an alternative to the traditional of incompatible dichotomous approaches. It 

includes a reflection of my own experience and influences on the choice of paradigm in my research.

3.4.2.1 D ifferent paradigm s in the social sciences

This section gives an outline of the developm ent of different paradigms in the social sciences. Positivism is 

said to represent the paradigm  of the natural sciences which has been adopted by the social sciences. 

Positivism posits that there is only one reality independent of the observer. We obtain and learn objective 

truths about this reality through rigorous methodological scientific observation, experimentation and analysis. 

We can formulate rules o f nature which do not depend on the observer. Easterby-Smith et al go as far as to 

say according to positivism human interests should be irrelevant (Easterby-Sm ith et al, 2002, p. 30).

Positivism is described variously as an epistem ology (Burrell and Morgan, 1979, p. 5), a paradigm (Easterby- 

Smith et al, 1991, p .23; Grix, 2004. p. 78; Lincoln and Guba, 2000, p. 164) and a knowledge claim 

(Creswell, 2003, p .6). Gill and Johnson describe an approach to research as positivist (Gill and Johnson, 

1991, p .7) but seem to avoid stating explicitly what positivism is, rather including in their analysis statements 

such as 'the hypothetico-deductive tradition is intim ately bound up with what is often termed ‘positivism ”  

before outlining its characteristics (ibid. p. 32).

The core tenets o f positivism  are objectivity and value-free research which tends to be deductive, 

deterministic, reductionist and quantitative in nature. It has been associated with the methodologies o f the
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natural sc iences. It derives its nam e fro m  A ug u ste  C o m te  w ho, in the m id-nineteenth  cen tu ry , p rom oted  the 

use o f  ‘positive  sc ien ce ' by  social sc ien tists  in an a ttem p t to em u la te  the natural sc iences. In th is ‘positive  

s ta te ' science a im s to d isco v er the law s o f  n a tu re  th rough  reaso n in g  and ob.servation ra th e r than  by  m eans o f 

theological or m etaphysical study. O th er p ro m in en t n ine teen th  cen tu ry  social theo rists  in fluencing  this 

developm ent in social sc iences include Jo h n  S tuart M ill and E m ile  D urkheim  (B urrell and M organ , 1979; 

C resw ell, 2003). It is im portan t to po in t ou t that the  co n tex t o f  the  rise  o f positiv ism  in social sc ience w as to 

provide a defence fo r  va lue-free  and on to lo g y -free  sc ien tific  k now ledge, in particu lar the th eo ry  o f evo lu tion , 

w hich  w as under a ttack  from  ex isting  sc ien tific  th eo ries , re lig io u s in terests and p o p u la r op in ion  (Pow ell, 

2003). T h is view  o f social sc ience then d o m in a ted  th rough  m ost o f  the tw entie th  cen tury . In m odern  tim es 

there  has been a m ove aw ay  from  pure p o sitiv ism  to  po st-p o sitiv ism  in ack now ledgem en t o f  an inab ility  to 

obtain  abso lu te  tru ths abou t hum an b eh av io u r and soc ie ty  and w here  science aim s to  get as c lose  as possib le  

to these tru th s bu t w here  inqu iry  is v a lue-laden  to a certa in  e x ten t through in fluence o f  the researchers 

(C resw ell, 2003; L inco ln  and C uba , 2000; T edd lie  and T ash ak k o ri, 2003). O pposing  positiv ism , at the o ther 

extrem e, in te rp retiv ism /co n tru c tiv ism  p o sits  that no  reality  ex is ts  independent o f  the hum an  o b se rv er and 

that, depend ing  on the observer, nu m ero u s realities m ay exist e .g . K an t's  book w hich , un less one know s 

o therw ise, appears fo r exam ple  ju s t as a bound  bundle  o f pa tte rn ed  paper (A ndersen, 1995).

P opper exposed  som e w eaknesses o f positiv ism  (Poole , 1995, p. 47). For exam ple, the literal app lication  of 

the need fo r v e rifiab ility  w hile  at the sam e tim e assum ing  that the  w orld behaved u n ifo rm ly  w hen  e ither 

observed or not observed . H ow ever, w hat is not o bserved  can n o t be verified and therefo re  does not even 

m eet p o s itiv ism 's  ow n criterion  o f verifiab ility . P opper used the fam ous exam ple o f  b lack  sw ans to illustra te  

his fa lsifiab le  notion  o f  theory  (E asterby -S m ith  e t al, 2002, p. 51) [It could  never be p roven  that all sw ans are 

w hite unless all sw ans in the w orld  w ere observed . It w ould  on ly  take one black  sw an to d isp rove  the theory. 

A suitable criterion  fo r good theory  w ou ld  be the  ab ility  to fa ls ify  it]. P ost-positiv ism  p laces em p h asis on 

fa lsifica tion  o f theo ries but, g iven the co m p lex itie s  o f the  hu m an  social env ironm en t and the  nu m b er o f 

variab les po ss ib ly  involved , it m ay not a lw ays be feasib le  to d evelop  a falsifiable (o r v e rifiab le) theory  

(M cK enzie , 1997a). In th is ve in , in te rp re tiv is ts  cou ld  design  th e ir  research  to allow  fo r the fin d in g  o f both 

confirm ato ry  and co n trad ic to ry  ev id en ce  w h ich  w ould  sa tisfy  fa ls ifica tion  criteria  in that it w ou ld  prov ide 

m ore certa in ty  if no  con trad ic to ry  ev id en ce  is found. T his desig n  w ould  be particu larly  usefu l fo r m anagers 

and o ther p ractitio n ers w ho tend  to seek co n firm ato ry  ev id en ce  o f  their strategies etc (E aste rb y -S m ith  et al, 

2002, p. 52). T h ey  should  a lso  be aw are  o f th e ir ow n v iew s and experiences w ithou t a llow ing  them  to 

dom inate  th e ir research  -  th is has been te rm ed  critica l sen sitiv ity  o r critical sub jectiv ity  (ib id ., p. 52).

T he trad itiona l h egem ony  o f  the po sitiv is t (p o st-positiv ist) pa rad ig m s in the social sc iences is be ing  eroded 

and the n ew er in te rp retive  and po st-m o d ern  pa rad ig m s are now  w idely  espoused  and accep ted  (L inco ln  and 

C uba , 2000 , pp. 163-164). H ow ever, the  issue rem ain s fa r from  reso lved  w ith a ‘pa rad igm  w a r’ develop ing  

in the late  tw en tie th  cen tu ry  (L inco ln  and C u b a , 2000; R obson , 2002; Scherer, 1998). R a th e r than  rep lacing  

positiv ism  w ith  one new  p arad igm  th is has led to a new  accep tance  o f p a rad igm atic  p lu ra lism  and 

fragm en ta tion  (S tra ti, 2000, p. 33). A lso , the  trad itiona l d em arca tio n  o f opposing  in co m p atib le  d icho tom ous 

p ositions is being  b lurred  and ‘the various pa rad ig m s are beg in n in g  to in te rbreed ' (L inco ln  and C u b a , 2000, 

p. 164). T w o  p rev io u sly  irreconcilab le  p o sitio n s can  now  in form  one ano ther in a new  th ird  p osition  o f 

confluence . D esp ite  these ch anges, the  deb ates on parad igm s, on to logy , ep istem ology  and m eth o d o lo g y  are 

ty p ica lly  p resen ted  as opposing  ex trem es o r d icho tom ies (T able  3 .4 .2).
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H owever, these d ichotom ies do not necessarily represent the position o f  researchers w ho in practice tend to 

find them selves som ewhere in between and the practice o f  research does not usually entail making a decision  

between apparently incommensurable extrem es (G ill and Johnson, 1991, p. 127). G ill et a l  refer to a 

rapprochement o f  different approaches as m ethodological pluralism. (This differs from the pluralism of  

BuiTell and M organ which relates to the study o f control, power and conflict in organisations within the 

functionalist paradigm (Burrell and M organ, 1979, pp. 202-217)). For exam ple, H ofstede's large-scale study 

on cultural differences which is often cited as an exam ple o f  positivist work did not in fact conform  totally to 

positivist criteria (Easterby-Sm ith el al, 2002 , p. 36). A s he h im self points out. the four key dim ensions o f  

national culture were identified only after significant amount o f post hoc analysis and not as hypotheses to be 

tested. A lso, the dim ensions are clearly mental constructs rather than hard facts. The interpretation is not 

totally value free, different methods would provide different perspectives and triangulation or quantitative 

and qualitative m ethods would enrich the data. Therefore, w hile initially appearing as, and often given as an 

exam ple of, a classical positivist study, H ofstede’s study actually m ixes paradigms. Subsequent work on 

culture has identified innumerate variables, possible com binations and interpretation m aking a purely 

positivist approach extrem ely difficult.

Table 3.4.2
Typical D ichotom ies presented in the literature

Positivist Phenom enological

Realism N om inalism

Objectivist Constructivist

Foundationalist Anti- Foundationalist

Independent Interpretative

Determ inism Voluntarism

Objective Subjective

Em piricism Rationalism

Deductive Inductive

Nom othetic Ideographic

Reductionist H olistic

Explanation Understanding

Quantitative Qualitative

Closed Open-ended

Sources: (Burrell and Morgan, 1979; Creswell, 2003; Easterby-Smith et al, 1991; 
Easterby-Smith el al. 1991; Gill and Johnson, 1991; Grix, 2004; Hussey and 
Hussey, 1997; Slife and Williams. 1995)

W hile acknow ledging that pluralism or the multi-paradigm perspective has becom e more valued in 

organisation science, Scherer (Scherer, 1998) questions the justification for pluralism and calls for further 

debate since, if  each paradigm has deficiencies, why should a com bination necessarily be an im provem ent?  

For instance pluralism  does not necessarily resolve issues such as what com binations o f paradigms to apply 

and o f  incom m ensurability. H owever, Scherer does not address the issue o f how a weakness in one paradigm  

m ay be balanced by a strength in another (e.g. level o f objectivity or researcher involvem ent) and that this
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would at least be an im provem ent on isolationism o f perspectives. Gill and Johnson argue that 

methodological pluralism is tenable only when based on certain ontological assumptions, namely those of the 

realist as defined by Burrell and M organ (Gill and Johnson, 1991, pp. 127-131).

3.4.3 Portrayals o f paradigm s and critical realism

As discussed above many portrayals and models o f paradigm s in the social sciences exist in the literature. 

This section gives some examples of such portrayals with a critique to illustrate the conflicts and unresolved 

issues. It discusses the scientific approach and argues the case for critical realism , mixed-m ethods and 

adaptive theory w hich are employed in this research.

Lincoln and Guba (Lincoln and Guba, 2000) outline basic ontological, epistem ological and methodological 

positions according to the main paradigms of Positivism , Post-positivism , Critical theory. Constructivism and 

Participatory (Table 3.4.3). The form er two are realist paradigm s and the latter three are classed as 

interpretivist or new paradigms.

Table 3.4.3
Basic Beliefs o f Alternative Paradigms (adapted from Lincoln and Guba, 2000, p. 168)

Realist Paradigms Interpretivist Paradigm s

Issue

Ontology

Positivism Post-positivism Critical Theory Constructivism Participatory

Epistemology

naive realism  
reality real & 
understandable

dualist/ 
ohjectivist 
findings true

Methodology experim ental/ 
manipulative 
verification, 
mainly 
quantitative 
methods

critical realism  
reality real but 

imperfectly 
understandable

historical 
realism  
reality virtual 
and shaped by 
values over time

m odified transactional/
dualist/ohjectivist subjectivist 
findings probably value-m ediated 
true findings

m odified
experim ental/
manipulative
falsification, may
include
qualitative
methods

dialogic/
dialectic

relativism
constructed
realities

transactional/
subjectivist
created
findings

herm eneutic/
dialectic

participative 
reality 
subjective- 
objective & 
co-created 
reality 
critical 
subjectivity 
experiential 
practical 
knowing, co­
created 
findings 
political 
participation  
collaborative 
inquiry

From my own standpoint I do not agree with the breakdown of paradigm s given by Lincoln and Guba. For 

example, I believe that reality is real and im perfectly understandable which would suggest I have a critical 

realist ontology and a post-positivist paradigm. However, I also believe that some social dim ensions of 

reality are influenced by culture and values and may change over time which fits with a historical realism 

ontology and a critical theory paradigm. Furthermore, I believe that in many cases findings will be value- 

mediated, that they are interpreted by researchers and influenced by their social relations and experience and 

that in some circum stances participation and collaborative inquiry may be the most appropriate methodology.
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I believe that in m any c ircum stances social theo ries are not fa lsifiab le  (or verifiab le). Perhaps m y background  

in the natural sc iences has in fluenced  m y reading o f th is breakdow n.

3.4.3.1 Scientific A pproach

If reality  is m anifest in tw o  form s -  the physical o r natural reality  and the social reality  - the sam e c riteria  for 

research  do  not a lw ays app ly  to these  form s. It is hard  to  im agine that any sc ien tist now adays w ould  believe 

that the w orld  is flat bu t in the past, despite  the fact that the earth  w as round, it w as w id e ly  believed, 

im agined  o r assum ed to be so. O r perhaps, m aybe even m ore likely , the question  never a rose  fo r m ost people 

and it w as on ly  w hen  the sub ject w as broached  did peop le  w on d er abou t it o r  co n sid er it. R eality  w as 

independen t o f our know ledge o f it but th is did not affect our lives. So  w hile  p rev iously  sc ien tists (w ho w ere 

usually  a lso  theo log ians and ph ilosophers) and non-sc ien tists  a like b e lieved  or assum ed  that the earth  was 

flat, w hen  new  know ledge em erged  they  began  to  doubt this ‘fact" and u ltim ate ly  prove that th is w as not so 

and that earth  w as in fact round. D ue to the nature o f  this know ledge it m oved  beyond the realm  o f science 

into com m on  accep ted  know ledge.

M y p rim ary  degree is in the natural sc iences - a re flection  o f  m y ow n cu rio s ity  about the natural w orld  and a 

w ish to  help  construct a bette r w orld. The focus o f m y research  w as env ironm en ta l and eco log ica l soil 

sc ience w ith in  the broad disc ip line  o f  zoology. I soon realized  that I found  the social in fluences on 

susta inab le  developm ent m ore in trigu ing  and com patib le  w ith m y in terests. (I had spent a lm o st tw o years 

look ing  dow n a m icroscope at m ites and o ther m icro -arth ropods ex tracted  from  soil sam ples!) I accept that 

this background  in the natural sc iences m ay have been fo rm ative  in m y parad igm  and choice  o f  m ethods. 

H ow ever, I m ake c lear d istinc tions in the type o f research  invo lved  in each  situation . I d o  not reject 

trad itional scientific  m ethods. In the natural and physical w orld  these m ethods are valid  and have been 

effective  over the years. In the social w orld  the trad itional sc ien tific  fo rm s o f data co llection  undoubted ly  

con tribu te  g reatly  to our know ledge. H ow ever, in the social w orld  there  are levels o f  understand ing , 

in teraction  and in terpreta tion  w hich  canno t be read ily  m easured o r con tro lled . In this instance o th er m ethods 

o f da ta  co llection  m ay prov ide com plem entary , richer or m ore m eaningful data.

A key featu re  o f the natural sc iences, w hich com m enta to rs on p a rad igm s in the social sc iences often  seem  to 

oversee , is that sc ience is essen tia lly  about gain ing  new  know ledge in a system atic  m anner. S c ien tists  are 

cu rious to  know  m ore abou t the w orld  and how  it w orks. Science is q u in tessen tia lly  abou t new  learn ing  and 

d iscoveries w hich m eans that in m any  w ays the ‘re a l’ w orld  is alw ays changing . T he tru th  or rea lity  is based 

on the curren t state o f  know ledge and is open to change and new  know ledge. T he curren t sta te  o f  know ledge 

rep resen ts an accum ulation  o f all p reced ing  know ledge. H ow ever, it w ill not ju s t  accep t any th eo ry  o r idea. 

The focus on exp lanation  and cau sa lity  is a p ractical function  o f  science. O n the o ther hand, there is no poin t 

in try ing  to ‘un d erstan d ’ w hy one m olecu le  m ay reac t w ith ano ther because  m olecu les do no t m ake choices 

or ind iv idual decisions. T hey are not influenced  by the a ttitudes o f n e ighbouring  m olecu les o r th e ir ow n 

beliefs. In certain  c ircum stances th ey  w ill behave  in certain  w ays and scien tists can learn  th is through 

system atic  observation . W e canno t know  a final tru th  about the w orld given ou r curren t state o f  know ledge 

but the natural sc iences are open to debate  on the subject based  on theoretical developm en ts w hich  in turn are 

based on our curren t state  o f  know ledge. A s W inston com m ents , ‘sc ience is about u n certa in ty ’ (W inston, 

2004, p. xiii).
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Following on from this pursuit o f new knowledge is another often overlooked feature o f the natural sciences - 

the practical emphasis. W hile purely theoretical w ork is im portant and valid in its own right, most scientific 

activity is focused on practice and what theory can be applied in the world for the betterm ent o f society. How 

can our new knowledge be effectively used? Different scientists may be working on various stages (pure 

theoretical work will eventually contribute to very practical outcomes) and the cumulative shared knowledge 

enables us to im prove our world or at least to try new innovations resulting from our curiosity and eagerness 

to improve.

There is an emphasis on hypothesis testing in the natural sciences which has been transferred into the 

positivism  of the social sciences. However, this again is to overlook the practical nature of such an approach. 

An experim ent or research must be based on som ething -  some hunch, trigger, observation or previous 

knowledge - some reason why x or y should be studied, some driver for research action. Even in inductive 

social research there must be some driver for studying a particular phenomenon. This may be sheer curiosity 

or it m ay be a desire to bring about change and improvement.

Even in inductive research if no theory or hypothesis is proffered, such as in grounded theory, when a theory 

emerges what happens with it? Should no further work be done to develop this theory? Is that the end of it? Is 

it of no use beyond the single situation or event? Grounded theorists overcom e this dilem m a by 

distinguishing between substantive theory and formal theory (Layder, 1998, p. 20). Substantive theory is 

what applies to grounded theory research where the explanation and learning is limited to the research 

situation. Theory may then be developed into a formal testable theory. However, this still im plies a shift from 

the grounded ‘atheoretical" method.

D istinctions between explanation and understanding can also be spurious. Claims that positivism , in being a 

reflection of the natural sciences paradigm, is about explanation, cause and effect, and that interpretivism  or 

social science is about understanding, meaning and significance (Behling, 1980) again m isrepresent the 

natural sciences. Positivism emerged as a move away from theology and metaphysics to focus on 

observables. It is this belief that the world can be observed which is fundamental to scientific endeavour 

(Poole, 1995, p. 33). However, it is through observation and explanation that we may reach a greater 

understanding of the world around us. U ltim ately we may find a reason for our existence and, as Hawking 

says, we may then ‘know the mind of God" (Hawking, 1989, p. 175). This does not mean that there is no 

room for speculation and theorising in scientific endeavour. In fact, it is creativity and the ability to imagine 

possible outcom es and answers which drives many scientists.

Therefore, in striving for a ‘scientific' approach this does not mean that I am advocating a positivist approach 

to social science. I find the delineation in com paring scientific and non-scientific methods to quantitative and 

qualitative, or to positivist and relativist designs, as spurious. W hile there is heavy use of experimentation 

and statistics in the natural and applied sciences, one also finds application of other qualitative and inductive 

m ethods for example medical cases, ecological studies and theoretical physics. The fundam ental method in 

science is observation. And experimentation, for example, is merely a method to facilitate observation by 

reducing the number o f variables involved. In fact, many scientific discoveries are unplanned outcom es of 

studies/experim ents investigating some other matter. M any experim ents originate in hunches and intuition. 

W hat makes a study ‘scientific’ is w hether the approach is systematic with explicit and well documented 

methods. Science can be exploratory or confirm atory as it is about increasing our understanding of the world.
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C om p ariso n s be tw een  scien tific  and positiv ist app roaches in the natural and social sc iences are also  spu rious 

b ecause  th ey  are  not co m paring  like  w ith  like. W hile natural sc ien tists and positiv ists ad vocate  o b jec tiv ity  

and avo id an ce  o f  observer in fluence th is occurs under d ifferen t c ircum stances to the social sc iences. N atural 

sc ien tists are very  consc ious o f  the im portance o f  con tex t w hich is the reason  w hy the con tro lling  o f  co n tex t 

in ex p erim en ts is such an im portan t factor. T o reach the effec tive  core  o f  a phenom enon  as m uch o f  co n tex t 

should  be rem o v ed  as possib le  and reduced  to as few  variab les as can be con tro lled . In this w ay  basic ru les  o f 

nature , in d ependen t o f  con tex t and ou r observ ing  situation  m ay  be fo rm ulated . T his is a fundam en ta l 

assum ption  in science. T his does not m ean to say that con tex t shou ld  a lw ays be e lim inated  bu t that, once  the 

core  is understood , th is m ay then be exam ined  in d ifferen t con tex ts. M any  experim en ts are d esigned  to 

exam ine  p h en o m en a  in d ifferen t situations. H ow ever, sc ien tists acknow ledge  that there  are situations w here  

aspects o f  con tex t can n o t be con tro lled . T his is m ost obvious in app lied  sciences, fo r ex am p le, 

pharm aceu tical sc ience, w here the p rocess o f  b ring ing  a drug  from  labora to ry  to  patien t is ex trem ely  rig o ro u s 

and laborious and even  then m istakes are being  m ade. T herefo re , once the con tex t is ack n o w led g ed , 

transparen t and accoun ted  fo r we m ay learn  bo th  from  it and about it. In the case  o f  social research  invo lv ing  

o rg an isatio n s the  con tex t and env ironm en t canno t be to ta lly  m ethod ica lly  con tro lled  no m atte r how  p o sitiv ist 

the approach  is c la im ed  to be in a study. But th is does not m ean that study  o f  o rgan izations is unsc ien tific  but 

ra th e r that the con tex t shou ld  acknow ledged .

O n the o th er hand a study  m ay ex ist w here  the actual con tex t m ay not appear to be im portan t w here, for 

exam ple, the research  question  revo lves around  how  m uch or how  m any ra th e r than how  or why. Such  a 

s tudy  is not necessarily  sc ien tific ; in fact it m ay be argued that it is not at all so  because the con tex t is ignored  

thereby  m issing  an essen tia l observab le  e lem ent. It is easy  for a p o sitiv ist study  w hich ap paren tly  looks at 

facts and figu res to be unscien tific  if, ra th e r than  acknow ledg ing  a possib le  ro le o f con tex t, it ignores it. A s 

m en tioned  above natural science is about observation  and therefore  not to  observe con tex t is unscien tific . 

C o n tro llin g  ex p erim en ts in the natural sciences are about try ing  to  contro l aspects o f  the con tex t w here th is is 

possib le . I f  an aspect o f  the con tex t canno t be con tro lled  this does not m ean it should  be ignored .

E ssen tia lly , the natural and social sc iences are both pursu ing  know ledge and understand ing  o f  the w orld . A s 

R obson  argues, any research  design  m ay  be scien tific  p rov ided  it is carried  out in a system atic , p rincip led  

fash ion  (R obson , 2002 p. 5). H ow ever, their w orlds are d ifferen t in the sense that the natural sc iences look  at 

the physical w orld  w hich , a lthough  ex trem ely  com plex , can  be studied  and m an ipu lated  in a m anner 

u navailab le  to  the social sc iences w hose w orld has been, and is, shaped  by  the end less labyrin th  o f  the hum an  

m ind.

3 .4 .3 .2  C ritica l realism

L incoln  and C u b a  (L inco ln  and C uba , 2000, p. 174) argue that positiv ism  and p o st-positiv ism  p arad igm s are 

co m patib le  and few  peop le  w ould  d isagree  w ith this. L ikew ise, th ey  see co m m en su rab ility  am ong  the 

in te rp retiv is t p a rad igm s o f critica l theory , constructiv ism  and p artic ipa tive  inquiry . H ow ever, th ey  argue that 

p ositiv ist and in terp retiv is t parad igm s are incom m ensurate  o r incom patib le  due to their opposing  ax iom s 

w hich  are 'co n trad ic to ry  and m utually  e x c lu s iv e ’ and, fo r researchers, p ick ing  and ch o o sin g  from  these  

p a rad ig m s w ould  be p rob lem atic . T h ey  go on to  give the exam ple o f how  action  d istingu ishes the adheren ts 

o f  p o sitiv ism  and p o st-positiv ism  from  adheren ts o f  the new  in terp retiv is t parad igm s. T his resu lts  in their 

in te rp retive  parad igm s having m ore in com m on w ith the natural sc iences than  they  w ou ld  ap p ear to
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apprecia te. W hile  natural sc ien tists  look fo r o b jec tiv ity  in their w ork  th rough  the independence  o f the  activ ity  

from  th e ir ow n in fluence th is does not m ean  that th ey  do not asp ire  to  bring  abou t change in the w orld. 

A ction  based  social research , w hile  it m ay  engage  the resea rch er d irectly , is also  m ain ly  d riven  by  this desire  

to  b ring  about change. T he d ifference  is the  field  o f operation  w here  the social w orld  and the physical w orld  

have d ifferen t ch aracteris tics . A natural sc ien tist w ould  be fascina ted  to  see they cou ld  change a chem ical, 

physical o r b io log ical ex p erim en t m ere ly  b y  be ing  p resen t o r not at a critica l poin t in the  reaction  and that 

this w ould  leg itim ate ly  serve as a p rem ise  fo r fu rth er research , theo ry  and hypothesis developm ent. C ritical 

realism  allow s fo r bo th  the ex is tence  o f an ob jec tive  w orld and fo r the c rea tiv ity  o f  m a n 's  m ind. It recognises 

that social reality  is com p o sed  o f ac to rs’ m ean ings and sub jective  understand ings as w ell as system ic 

structural factors w hich  exert in fluence on ind iv iduals and that social activ ity  and sub jective  lived 

experiences are never free  from  social co n tex t or system  (L ayder, 1998, pp. 86-87).

W hile G rix a rgues that one canno t co m bine  bo th  positiv ist and in te rp re tiv is t parad igm s as they  are ‘log ically  

in co m p a tib le ', he a rgues that the d em arca tio n s are not c lear-cu t and that the best research  is often undertaken  

on the m arg ins o f  these p a rad igm s (G rix , 2004, p p .82-83). P lacing  p o st-positiv ism /critica l realism  betw een  

the tw o parad igm s o f p o sitiv ism  and in terp retiv ism  (hav ing  said they  a re  incom patib le), he then goes on to 

exp lain  that critica l realis t scho lars have since the 1970s tried to co m bine  the understand ing  o f  in terpretiv ism  

(how ?) w ith the exp lanation  o f positiv ism  (w hy?) (G rix , 2004, pp. 84-85). D espite  reserva tions over his 

a rgum ents I find that I am  in ag reem en t w ith  G rix ’s ch aracte rizatio n  o f  critical realism  as ou tlined  below  

(G rix, 2004, pp .84-87):

1. C ritical realism  stradd les bo th  p o sitiv ist and in terp retiv is t parad igm s sharing  a foundationalist 

on to logy  w ith  p o sitiv ism  (that the w orld  ex ists independen tly  o f  ou r know ledge o f  it) w hile  a llow ing  

for in te rp reta tion  in research .

2. A critica l realis t approach  be lieves w hile  social sc ience can use the sam e m ethods as natural science 

regard ing  causal ex p lanation , it a lso  needs to  m ove aw ay  from  them  by adop ting  an in terpreta tive  

understand ing .

3. C ritical realists, un like  in te rp retiv is ts , genera lly  seek not on ly  to  understand  but a lso  to explain  the 

social w orld.

4. C ritical realis ts conceive  o f social change  and conflic t in soc ie ty  as not alw ays apparen t or observab le , 

believ ing  that the perce ived  ch arac te ris tics  ra re ly  reveal every th in g  -  i.e. we need to  look beyond the 

surface.

5. C ritical realis ts  believe in a struc tu red  or stra tified  rea lity  w hich  requ ires a depth  on to logy  and the 

in terpreta tion  o f causal links not a lw ay s observab le  in o rder to attain  a fu lle r exp lanation  o f an event 

etc.

6. C ritical realis ts believe that p re -ex istin g  struc tu res affec t and are affected  by actors.

7. W hilst acknow ledg ing  that in te rp retiv e  understand ing  is an im portan t feature  o f  social science, the 

ob jects and struc tu res in soc ie ty  are understood  to  have causal pow ers, so critical realis ts  are able to 

m ake causal sta tem ents and id en tify  causal m echan ism s un like  in terpretiv ists . B ut the rea lis t’s idea  of 

causation  d iffers from  the p o s it iv is t 's  -  causes do  not sim ply  determ ine action -  w hat causes 

som eth ing  to  happen  has no th ing  to  do  w ith the n u m b er o f  tim es we m ay observe it happening.
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Explanation depends on identifying the causal mechanism s and how they work and under what 

conditions. Efficient causes (actors) initiate action and material causes (social structures) facilitate or 

constrain such action.

8. Structure and agency are looked upon as m utually constitutive but they can be treated separately for 

analytical purposes thereby facilitating research.

9. Critical realism is com patible with a wide range of research methods and suggests that the choice of 

which method to em ploy should depend on the nature of the object o f study and what we want to learn 

about it.

10. Finally, many critical realists, unlike positivists, recognise the ‘double herm eneutic’: a means of 

understanding society and social actors and their perceptions of their roles in society.

Easterby-Smith et al (2002) offer a different view o f critical realism to Lincoln el al (2000) and Grix (2004). 

They also place critical realism between positivism  and constructivism  but give it a distinct ontology of 

relativism as opposed to the nominalism of constructivists and the realism of positivism. (They also divide 

positivism into traditional and internal realism where internal realism represents post-positivism of other 

authors) (Easterby-Sm ith et al, 2002, p. 33). This critical realism is more relativist than presented by Grix 

and Lincoln et al. Consensus between viewpoints on what is truth is a requirem ent and facts depend on the 

viewpoint o f the observer. Critical realists consciously position them selves between the extreme positions of 

positivism and constructivism. They accept as real the influence o f social conditions whether or not they are 

observed or labelled but also accept that concepts are human constructions (Easterby-Sm ith et al, 2002, p. 

33), Realism is thus often presented as a middle ground struggling for position in the debate ‘between the 

strictures of positivism and the tolerance of phenom enology’ (Symons, 1996). However, it is a mistake to 

view critical realism in this light -  as a com prom ise or something that is floating between other paradigms. 

As Poole acknowledges, critical realism, is a ‘defensible position’ for the natural sciences (Poole, 1995, p. 

42).

Schumpeter defined science as ‘any kind o f knowledge that has been the object of conscious efforts to 

improve it’ (Schumpeter, 1954, p. 7 cited in M cKenzie 1997b ). As M cKenzie points out this definition does 

not privilege one type of research practice or methodology over another and enables an open, inclusive and 

m ultidisciplinary approach to achieving progress (M cKenzie, 1997b). Robson discusses the scientific attitude 

which can prevail regardless o f the type of study. The key features of scientific research are: I. system atic -  

good planning, explicit about how observations are made and their nature and role of researcher; 2. sceptical 

-  subjecting research to scrutiny and disconfirm ation; and 3. ethical - following a code of conduct ensuring 

the safeguarding of all participants concerns and interests (Robson. 2002, p. 18).

It is my view that critical realism is not so much a compromise between the extremes but rather a challenge 

to both approaches. Therefore rather than placing it in the middle of a continuum  between positivism  and 

interpretivism, I prefer to place it independently. I am not trying to find a compromise or consensus, or to 

combine attributes of the two paradigm s such as understanding and explanation (Grix, 2004) or overcome 

tensions between extremes o f empiricism and rationalism  (Layder, 1998, p. 22). Rather critical realism 

reflects the way I think about and view the world. Realism challenges both the objective/positivist and the 

subjective/interpretive approaches to social science. This is similar to the critical realism proposed by 

Bhaskar (Bhaskar, 1989, p. 2). In criticising the new paradigms which emerged in opposition to the
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trad itional hegem ony o f  p o sitiv ism , B haskar advocates a ‘critica l realism  w hich conceives the w orld  as 

struc tu red , d ifferen tia ted  and changing . It is opposed  to  em piricism , p ragm atism  and id ea lism ’. B haskar 

in itially  d istingu ished  be tw een  a general p h ilo sophy  o f sc ience (transcenden ta l realism ) and a  particu la r 

p h ilo so p h y  o f social sc ience (critical naturalism ). T hese term s evolved  in to  the am algam  term  critica l realism  

(B haskar, 1989, p. 190). (T he term  transcenden ta l derives from  the critical ph ilo sophy  o f K ant (criticism ), 

w hich  is a  critical ex am ination  o f  the facu lty  o f  know ledge  (O E D -O nline, 1989).) T ranscendental realism

‘regards the ob jects o f  know ledge  as the struc tu res and m echan ism s that generate  phenom ena; and the 

know ledge  as p ro d u ced  in the social activ ity  as sc ience. T hese  ob jects are neither p henom ena 

(em piric ism ) nor hum an co n stru cts im posed  on the  phen o m en a  (idealism ) bu t real s truc tu res w hich  

endure  and operate  in d ep en d en tly  o f our know ledge, ou r experience  and the conditions w hich  a llow  us 

access to them . A g ainst em piric ism , the ob jects o f know ledge  are  structures, not even ts; against 

idealism , they  are in tra n s itiv e ...b o th  know ledge  and the w o rld  are structu red , both are d ifferen tia ted  and 

chang ing ; the la tter ex ists in dependen tly  o f  the fo rm e r . . .’ (B haskar, 1998, p. 19).

Perhaps R o b so n ’s descrip tion  o f  realism  is c leare r (R obson , 2002, pp. 33-34)

‘R ealists can acknow ledge  values in a w ay  not open to  positiv ists  ... A nd  because there is a reality  to  

w hich  re ference can be m ade, there  is a basis for cho ice  am ong  d ifferen t theories. S im ilarly , realis ts do 

not aspire  to the u n iv ersalist c la im s o f positiv ism , bu t see know ledge  as a social and h isto rical p roduct 

that can  be specific  to  a particu la r tim e, cu ltu re  or situation . It is the task  o f  sc ience to inven t theo ries 

that aim  to rep resen t the w o rld .’

R ealism  recogn ises fundam en ta l d ifferences betw een  natural and social phenom ena. H ow ever, the natural 

and social sc iences still share m any  com m on  princip les w hich  becom e m ore ev iden t in practice  than in 

debate, fo r exam ple, realis ts will study  social ob jects sc ien tifica lly  w ith carefu lly  chosen su itab le  m ethods 

(R obson , 2002, p. 35). T h u s critica l realism  can  enab le  a  p ractica l approach  to conducting  research  w hich  is 

sc ien tifically  rigo rous but a lso  sensitive  to  social co n tex t and in terpreta tion . T his can  lead  to a m ore 

p ragm atic  approach  to research  and the use o f  w h ichever ph ilosoph ica l approach  and m ethodo logy  suit a 

particu la r research  m atte r as well as the use o f m ixed-m ethods (R obson , 2002, p. 43). T here  ex ists a 

p h ilo soph ica l c lo sen ess o f  critica l realism  and pragm atism .

3.4.4 Pragmatism

C resw ell is one o f  few  au thors w ho p resen t p ragm atism  as a m ain  parad igm  along the sam e lines o f 

positiv ism  and in te rp retiv ism /con truc tiv ism  (C resw ell, 2003). In teresting ly , he does not a lign  his cho ice  o f 

pa rad ig m s (know ledge c la im s) in linear extrem e to  ex trem e fashion nor a long  defined  d im ensions or axes 

T ab le  3 .4 .4 . H is fo u r a lte rna tive  pa rad ig m s are: p o st-positiv ism , advocacy /partic ipa to ry , con truc tiv ism  and 

p ragm atism  (C resw ell, 2003 pp. 3-26). In the fram ew ork  he p resen ts , a parad igm  constitu tes one o f three 

e lem en ts o f  inquiry . T he o th er tw o e lem en ts are stra teg ies o f  inqu iry  and m ethods. T hese  three  e lem en ts o f 

inqu iry  com bine  to  form  o n e ’s approach  to research  (C resw ell, 2003 pp. 3-26). A ccord ing  to this fram ew ork  

three approaches to research  exist: quan tita tive , q ua lita tive  and m ixed-m ethods. The approach  is then  

transla ted  in to  p ractice  and design  o f the research  process.

W hile  C re sw e ll’s book has been  useful to m y ow n w ork  w ith  regard  to  m ixed-m ethods research , I find the 

d irec tiona l fram ew ork  he p resen ts fo r research  design  flaw ed  and tau to log ical. T hree e lem en ts o f  inquiry
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define one’s research approach: paradigm, strategies of inquiry and methods. Research approach in turn 

translates into the design of research processes. This presentation is problematic. Firstly, the research 

approach is both defined by methods and determines methods (processes). Secondly, the strategies of inquiry

Table 3.4.4
C resw ell’s A lternative Knowledge Claims

P ostpositiv ism

D eterm inism

R eductionism

Em pirical observation and measurement 

Theory verification 

A d v ocacy /partic ipa to ry  

Political

Em pow erm ent issue-oriented

Collaborative

C hange-oriented

(Paradigms) (Creswell, 2003, p. 6) 

C on truc tiv ism  

Understanding

M ultiple participant meanings

Social and historical construction

Theory generation

P rag m atism

Consequences of actions

Problem-centred

Pluralistic

Real-world practice oriented

which define research approach are qualitative, quantitative and mixed methods. Then the research approach 

itself is either qualitative, quantitative or mixed methods. Thirdly, after presenting the framework, he outlines 

other criteria for selecting an approach: the research problem, the researcher's personal experience and the 

target audience. Although the three elem ents of inquiry determine the approach, the approach can be chosen 

based on other criteria. This is an example of how the interrelations between paradigm and practice are 

extrem ely complex.

C resw ell’s categorisation of research approaches is problematic. He divides research approaches into 

qualitative, quantitative and mixed methods. The strategies of inquiry associated with quantitative research 

include experim ents and surveys, structured interviews and generalisation from sample to population. 

Qualitative research uses ethnography, grounded theory, case studies, narrative and phenom enological 

research. These strategies o f inquiry are very distinct whereas the strategies o f inquiry Creswell associates 

with m ixed-m ethods research relate to timeframe and use o f theory: sequential, concurrent and 

transformative. The form er two refer to whether quantitative and qualitative data are gathered 

sim ultaneously or in sequence whereas the latter refers to the use of a theoretical lens or perspective which 

may govern the research process. This is presented as action or value based research with the use of diverse 

methods and a focus on action based solutions along the lines o f advocacy/participatory/em powerm ent 

approach (Creswell, 2003, p. 136).

Creswell characterises pragm atism  as follows (Creswell, 2003, p. 12):

1. Pragm atism is not comm itted to one system of philosophy and reality. Pragmatic researchers draw 

liberally from both quantitative and qualitative assumptions.

2. Individual researchers are free to choose methods, techniques and procedures which best meet their 

needs and purpose.
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3. P ragm atists  do  not see the w orld  as an abso lu te  un ity  and so use o f  d ifferen t and various m ethods are 

appropria te .

4. T ru th  is w hat w orks at the tim e. It is not based  on a strict dualism  be tw een  the m ind and an 

independen t reality . M ixed-m ethods are used b ecause  they  help  p rov ide the best un d erstan d in g  o f  the 

prob lem .

5. P ragm atist researchers are purposefu l in their ch o ice  o f w hat and how  to research  - th ey  focus on the 

in tended  con seq u en ces o f  th e ir research .

6. P ragm atism  ack n o w led g es the social, h isto rical po litica l and o th er con tex ts. M ix ed -m eth o d s research  

m ay  be reflex ive o f social ju s tic e  and po litical aim s.

7. P ragm atists  w ould  like  to  stop  asking questions abou t reality  and law s o f nature.

O ne p ro b lem  w ith the above descrip tion  is in the first p o in t w hich states that p rag m atism  is not c learly  

asso c ia ted  w ith any p a rticu la r p h ilo sophy  o r reality . H ow ever, this in itse lf is a ph ilo so p h y  o r know ledge 

c la im  as he h im self ou tlines p rev io u sly  and m any o f  the o th er poin ts re flect this. For exam ple  num bers three, 

fo u r and six w hich all re fe r  to  reality  and an und erstan d in g  o f reality  and the research  con tex t. A lthough 

several p o in ts re fer to reality , the final po in t C resw ell m akes is that p ragm atis t w ould  not like to  dw ell on  this 

issue! A n o th er p rob lem  is th a t C resw ell c learly  iden tifies m ixed-m ethods w ith the pragm atic  parad igm . In 

do ing  so C resw ell re in fo rces his parad igm atic  d iv ide be tw een  qualitative  and quantitative  research . I f  one 

d oes not agree  w ith this d iv ide  then  m ixing m ethods does no t necessarily  indicate a pragm atic  p a rad igm  and 

m ixed-m ethods m ay  be used w ith in  o ther parad igm s. O f course  m ixed-m ethods w ould  be a likely  re.search 

stra tegy  fo r p ragm atis ts  w ho  do  not restric t th em selves to  e ith e r qualitative  or quan tita tive  m ethods.

P ragm atic  researchers believe that the research  question  is m ore im portan t than the m ethods em ployed  or the 

p rev ailin g  parad igm . (T ashakkori and T eddlie , 2003; T ed d lie  and T ashakkori, 2003). T hey  are ‘consequence- 

o rien ted , p rob lem -cen tred  and p lu ra lis tic ’ (C resw ell, 2003, p. 18). P ragm atism  re jects the no tion  o f 

inco m p atib ility  betw een  pa rad ig m s or m ethods such as qualitative  and quan titative. P ragm atism  offers a 

p ractica l and applied  approach  to research  in w hich  the  va lues o f  the resea rch er p lay  an im portan t role in 

cho ice  o f  topic. T ashakkori & T edd lie  re fe r to th e ir e a rlie r w ork  w hich  suggested: ‘S tudy  w hat in terests you 

and is o f  value to you, study  it in the d ifferen t w ays that you deem  appropria te , and u tilize the resu lts  in w ays 

that can  b ring  about positive  co nsequences w ith in  your value sy s tem '.

T hree  m odes o f  pragm atism  have been identified: ep is tem o lo g ica l, m eta-m ethodo log ica l and m ethodolog ical 

(M axcy , 2003). E p istem olog ical p ragm atism  refers to the p h ilosophy  o f  know ledge and the a rg um en t that no 

sc ien tific  ru les should  be im posed  on inquiry . M eta-m eth o d o lo g ica l pragm atism  refers to the study  of 

re sea rch  m ethods. M ethodo log ical p ragm atism  refers to  th e  use o f  the m ost appropria te , best o r valuable 

m ethod(s) to  study  a particu la r question . A p ragm atic  approach  to  o rgan ization  stud ies ("pragm atic  

experim en ta tio n ") is bu ilt a round  the p ragm atis t c riterio n  o f  usefu lness (W icks and F reem an, 1998). It is in 

this m ethodo log ical sense and in the c riterio n  o f u sefu ln ess that I iden tify  w ith p ragm atism . I see a 

p u rp o se fu ln ess  in m y w o rk  w hich is co n seq u en ce-o rien ted  and I am  a m ethodo log ical p lu ralist. I 

ackn o w led g e  the social, h isto rica l, po litica l and o th er co n tex ts o f the sub ject m atter.

W hile  p ragm atism  offers the resea rch er a su itable m eth o d o lo g ical approach  w hich  is p lu ralist, open to 

d iffe ren t m ethods and focuses on  the purpose  o f the research , it a lso  re jects the no tion  o f  p a rad igm  to the
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ex ten t that it accep ts  w hatever is go ing (o r not). It is not roo ted  in any parad igm  o r con cern ed  w ith these 

issues.

On the o th er hand  critica l realism  p ro v ides an a lte rna tive  p a rad igm  at the level o f on to logy . It ch allenges the 

positiv ist and in te rp retiv is t app roaches and enab les m ix ed-m ethods to  take p lace w ith in  the sam e study 

w ithout necessarily  m ix ing  parad igm s. W hile  I iden tify  w ith m any  aspects o f pragm atism  I a lso  id en tify  w ith 

the critica l realis t parad igm  and in th is sense I m ay  be a p ragm atic  critical realist. In m y research  I use m ixed- 

m ethods and e lem en ts  o f  adap tive  th eo ry  w hich I outline below .

3.5 Mixed-methods

The roo ts o f  m ix ed -m eth o d s research  m ay be traced  to au thors such as C am pbell and F iske (1959) w ho used  

a m ulti-m ethod  m atrix  in a study  o f  p sycholog ical traits, S ieber (1973) w ho com bined  trad itional surveys 

w ith in terv iew s, as w ell as D enzin  (1978) and Jick  (1979) w ho  used  triangu lation  to com bine  data  sources to 

study the sam e social phenom enon and for the con v erg en ce  o f qualita tive  and quan tita tive  data  (C resw ell, 

2003; T eddlie  and T ashakkori, 2003).

A s no ted  above p rag m atism  w as the ph ilosophical basis o f  the em ergence  o f m ixed-m ethods research ; 

how ever this does not necessarily  confine  m ixed-m ethods researchers to  the pragm atic  parad igm . T his 

conflic ts w ith C re sw e ll's  c lassifica tion  w hich  p laces m ixed-m ethods firm ly  in the p ragm atic  parad igm  

(C resw ell, 2003, p. 18). F irstly , he iden tifies three  research  ap proaches qualitative, quan titative  and m ixed  

m ethods. T his, as no ted  above, is not really  a parad igm atic , but ra ther a m ethodo log ical approach , w here  

qualitative  and qu an tita tiv e  re fe r to m ethods o f data co llection  and analysis. M ix ing  o f  these can take p lace  

w ithin o r across parad igm s. P ragm atism  allow s for m ixed parad igm s to  take p lace  in the sam e study and 

m ix ing  o f m ethods is typ ical in pragm atic  research . H ow ever, th is does not m ean that the p ragm atism  and 

m ixed-m ethods are inex tricab ly  linked. M ixed-m ethods research  fits well w ith in  the realm  o f critical realism .

D espite  the rise in critica l realism , p luralism  and m ix ing  o f m ethods, m ost au thors still iden tify  spec ific  

m ethodo log ies w ith p a rticu lar parad igm s Table 3.5.1 (B urrell and M organ, 1979; C resw ell, 2003; E asterby - 

Sm ith e t al, 2002; G rix , 2004; H ussey  and H ussey, 1997; L inco ln , 1985; R obson, 2002). H ussey  & H u ssey  

acknow ledge  that a p o sitiv istic  parad igm  m ay p roduce qualita tive  data, and that an in te rp retive  parad igm  

m ay p roduce  q u an tita tive  data, but th ey  state that it is usual to  assoc iate  a p o sitiv istic  parad igm  w ith 

m easurem ent and they  c learly  c lass ify  d ifferen t m ethodo log ies by  the parad igm  w ith w hich they  are 

assoc iated  (H ussey  and H ussey, 1997 pp. 55-77).

T ab le  3.5.1
M ethodo log ies ty p ica lly  assoc ia ted  w ith opposing  p a rad igm s (adap ted  from  H ussey  and 
H ussey . 1997 pp. 55-77).

P o s itiv ism  A p p ro a ch es to S oc ia l Science In te rp re tiv is m

Associated methodologies Associated methodologies
Cross-sectional studies Action research
Experimental Studies Case studies
Longitudinal studies Ethnography
Surveys Feminist perspective

Grounded Theory
Hermeneutics

Participative enquiry
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R obson d istingu ishes be tw een  fixed and flex ib le  research  designs (R obson , 2002 , p. 4), sta ting  that surveys 

and ex p erim en ts are ex am ples o f  the fo rm er requ iring  s ign ifican t am oun ts o f  p re -spec ification  and are 

genera lly  quan tita tive  in nature. F lex ib le  design  on the o th er hand is the term  he adopts fo r qualitative  

designs -  p re fe rrin g  the  term  flex ib le  to allow  fo r the use o f  quan titative  data  in real-w orld  research . W hile 

f le x ib le  and f ix e d  are useful term s to  app ly  to  a m ethodo logy , it is not true  that qualita tive  o r rea l-w orld  type 

research  is inheren tly  flex ib le. M any  qualita tive  stud ies have very  fixed  designs and in fact m any  authors 

advocate  such  fixed  designs in a ttem pting  to m ake q ualita tive  stud ies m ore m eth o d o lo g ically  rigorous 

(A lvesson, 2003; Y in, 2003 p. 20). G rounded  theo ry  is an o th e r exam ple  o f  how  the term s fixed and flexible 

are not tru ly  com parab le  to  q u an tita tive  and qualitative. T h is is a research  stra tegy  developed  by G laser and 

S trauss (G laser and S trauss, 1967) as a  p rocess fo r gen era tin g  theo ry  ra th e r than  an actual theory  (G rix, 2004, 

p. 112). T ypically , it invo lves a strict m ethodo logy  o f  ca tegorization , cod ing , sam pling  and testing  o f 

qualitative  data  in a constan t and rigo rous m anner w hile  a llow ing  the codes and th eo ry  to em erge from  the 

process. T heory  is g rounded  th rough  co n stan t re fe ren ce  to  the data  (H ussey  and H ussey, 1997 p. 70). 

R esearch designs are not flex ib le  because  they  are qualita tiv e , they  m ay be flex ib le  in m ethodo logy  if  they  

are open to new  em pirical o p p ortun ities and m ethods or, in theo ry  developm en t, if  they  are inductive. 

D ifferences betw een  qualitative  and quantitative  resea rch  are m ore apparen t than  real and there are 

advan tages in using  m ixed-m ethods (R obson , 2002, p. 6)

C ase stud ies are also  typ ica lly  assoc ia ted  w ith in te rp retive  parad igm s (H ussey  and H ussey , 1997). H ow ever, 

as Y in show s, they  can  a lso  be undertaken  in very po sitiv is t app roach  (Y in , 2003). W hile  Y in does not 

actually  sta te  the parad igm  or approach  he adopts to case  study  m ethodology , he advocates a research  design  

and rigor w hich  aim s to co u n te r criticism  o f the case study  as an unscien tific  research  strategy. He does not 

place case study  research  w ith in  any p a rticu la r parad igm  nor does he d iscuss the issue bu t the fo rew ord  to his 

book is m ore explic it. In it C am pbell states that Y in 's  approach  is quan tita tive  and quasi-experin ien ta l. It is, 

he affirm s:

‘m ore s im ila r to the experim en tal iso lation  p a rad igm  [w hich com es from  the physical sc ience 

laboratories] than to the ran d o m ized -assig n m en t trea tm en t m odel [from  the agricu ltu ral 

experim en tation  stations] in that each  rival hyp o th es is  m ust be specified  and spec ifica lly  con tro lled  

for. T he degree  o f certa in ty  o r consensus that the sc ien tific  com m unity  is able to achieve w ill u sually  

be less in o u t-o f-doors social sc ience, due to the lesse r degree o f p lau sib ility -reduction  o f rival 

h ypotheses that is like ly  to  be achieved. T he in ab ility  to rep licate  at w ill (and w ith  varia tions designed  

to  ru le out specific  rivals) is part o f  the p rob lem . W e should  use those sin g u lar even t case  stud ies 

(w hich  can  never be rep lica ted ) to  their fu llest, bu t w e should  also  be a lert fo r opportun ities to do 

in ten tionally  rep lica ted  case  s tu d ies .' (C am pbell, 2003)

T his approach  does not sit co m fortab ly  w ith co n stru ctiv ism  or 'q u a lita tiv e ' app roach  w here  case stud ies are 

norm ally  p laced  (C resw ell, 2003; H ussey  and H ussey , 1997) bu t m ay  be c lass ified  as 

p o sitiv ist/p o st(n eo )p o sitiv is t (A lvesson , 2003; B ailey , 1992; D obson , 2001; O rosz, 1997).

H ussey  & H ussey  do  not co m p reh en siv e ly  address the issue  o f  m ixed-m ethods apart from  sta ting  that it is 

d ifficu lt to argue that opposing  pa rad ig m s m ay app ly  in a study  and that both quan tita tive  and qualita tive  

m ethods m ay  be possib le  o r even ad v an tageous to use in a  sing le  study. T riangu lation , w hich  is dealt w ith as
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a separate  issue, is described  as 'th e  use o f  d ifferen t research  approaches, m ethods and techn iques in the 

sam e s tu d y ’ (H ussey  and H ussey, 1997 pp. 72-74).

Q u an tita tive  p rocedures use p re-de term ined  m ethods, instrum en t based , c losed  questions, quan tita tive  data 

and sta tistica l analysis. Q ualita tive  p rocedures tend to use em erg in g  m ethods, o pen-ended  questions, 

qua lita tive  da ta  and tex t or im age analysis. The p rocedures assoc ia ted  w ith m ixed-m ethods research  can  be 

both p redeterm ined  and em erg ing , use o f  open and c losed  questions, all types o f  data  and bo th  sta tistica l and 

text analysis (C resw ell, 2003, p. 17).

In the con tex t o f  case stud ies Y in addresses m ulti-m ethods stud ies on ly  b rie fly  (Y in, 2003 pp. 150-151). 

W hile  case  study  m ay en co m p ass o ther m ethods ‘a to ta lly  d ifferen t situation  occurs w hen the case study  has 

been  de lib e ra te ly  designed  to be part o f  a larger m ultim ethod  s tu d y '. T he larg e r study  w ill report separately  

the data  ga thered  using  o th er m ethods. H e iden tifies three  ra tionales fo r using  case  stud ies w ith in  larger 

m u lti-m ethod  studies;

1; Triang ida tion  - to test w hether data converges using the sam e research  questions fo r case and o ther 

m ethods;

2: Illu stra tion  - use o f  case  study  to illustrate  in g reater depth  resu lts  from  a survey  or quan titative  

analysis o f  arch ival data  w here the case  study research  questions em erge afte r the  quantitative  

analysis;

3: C om plem en tarity  -  use o f  case study  to  en ligh ten  som e underly ing  p rocess and use o f  ano ther 

m ethod to assess its prevalence. The co m p lem en tary  m ethods m ay be em ployed  sim u ltan eo u sly  or 

sequen tially  and the case  study research  questions are c losely  a ligned  w ith those  o f the o ther 

m ethods.

It is in th is latter sense o f  co m plem en tarity  that this research  em ploys case study  w ith in  the m ixed-n iethods 

approach.

D esp ite  a sserting  the in co m patib ility  o f the ‘p u re ' parad igm s, E asterby -S m ith  et al. d iscuss how  in p ractice  

resea rchers in creasing ly  tend not to stick to one parad igm  and the d istinc tions betw een  approaches b lu r w hen 

it com es to  cho ice  o f spec ific  m ethods and research  design  (E asterby -S m ith  et al, 2002, pp. 41-42). H ow ever, 

th ey  w arn  against m ix ing  m ethods care lessly  as this m ay lead to  conflicting  resu lts  and confusion . T h ey  also 

w arn  that the reality  be ing  investigated  m ay be m ore com plex  than  the data  co llection  m ethods are capab le  of 

d em onstra ting . T h is second  point seem s to  me to be illogical since, if  a reality  is p a rticu la rly  com plex , 

m ix ing  o f  m ethods is m ore like ly  to reach  the reality  than by use o f  one m ethod  alone. A lthough  S ch erer does 

not agree that th is is necessarily  the case  as d iscussed  above.

T rian g u latio n  is the use o f  m ultip le , but independent m easures (E aste rby -S m ith  et al, 1991 p. 133). It often  

consists o f  a b lend  o f quan tita tive  and qualitative  approaches e.g. (B each et a l, 2000). Such use o f  m ultip le  

sources o f  ev idence  fo r triangu lation  is advoca ted  by  m any qualita tive  researchers (B arnes, 2001). 

T rian g u latio n  m ay be in the form  o f  theoretical, data, investiga to r or m ethodo log ical (E as te rb y -S m ith  e t al, 

2002. p. 146). In the end they  adv ise  that a re sea rch er aim ing to use d ifferen t m ethods (e.g. q ua lita tive  and 

q uan tita tive) do so from  w ith in  the sam e parad igm  w h enever possib le  due to inco m p atib ility  o f  positiv ist and 

co n structiv is t on to log ies (E asterby-Sm ith  e t al, 2002, p. 146). T hey  do not re fe r to critical realism  in this 

context.
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Q ualita tive  and q u an tita tive  research  m ay be d istingu ished  in various w ays. For exam ple, at the level o f 

parad igm  w here  quan tita tive  research  is assoc ia ted  w ith positiv ism  and  qualitative  w ith in te rp retiv ism  

(H ussey  and H ussey , 1997, p. 47). W ith  regard  to the use o f  theory , deduction  and h y po thesis testing  are 

often assoc ia ted  w ith qu an tita tiv e  research  and induction  w ith q ua lita tive  research  (G rix , 2004. p. 1 13). 

M axw ell and L oom is (M axw ell and L oom is, 2003) d istingu ish  betw een  qualitative  and q u an tita tive  stud ies in 

the approach  to ex p lan atio n  w ith the variance theo ry  and p ro cess theo ry  o f  M ohr (1982). V ariance theo ry  

looks at the re la tionsh ips be tw een  variab les (co rre la tions, d ifferences, hypo thesis testing) and therefore  has a 

close a ffin ity  w ith sta tistics. P rocess theo ry  looks at ev en ts  and the  p rocesses that co nnect and influence 

them . B ecause it looks at specific  even ts p rocess theo ry  is m ore am enab le  to in-dep th  qualitative  research . 

Q ualita tive  and quan tita tive  research  m ay a lso  be d istin g u ish ed  by  the m ethods em ployed. For exam ple, case 

study, e thn o g rap h y  and g rounded  theo ry  are associated  w ith  the fo rm er and experim en tation  and surveys 

w ith the la tter w ith a com bination  o f q ualita tive  and quan tita tive  m ethods be ing  referred  to  as m ixed-m ethods 

(C resw ell, 2003, p. 13). I use both qualita tive  and quan tita tive  m ethods o f  data co llection  and analysis as well 

as in use o f  theory.

For resea rchers w ho  believe that quan tita tive  and q ualita tive  m ethods are o f  d ifferen t incom m ensurate  

p a rad igm s and therefo re  canno t be used  in the sam e study  Sale et al a ttem pt to o ffer a so lu tion  (Sale ei al, 

2002): the m ethods can  be co m p lem en ta ry  by  study ing  d istin c t phenom ena. T h ey  give the exam ple  o f  a 

nursing  study  on both the lived  experience  o f  b u rn -ou t (qua lita tive  study) and a m easure  o f  burn-ou t 

(quan titative). T he au thors th em se lv es suggest that the p h en om enon  o f  burn-ou t m ay appear the sam e in both 

m ethods but the d istinc tion  lies in the ‘lived e x p erien ce ’ versus the ‘m easu re ’. H ow ever, this does not resolve 

the issue o f using bo th  q u an tita tive  and q ua lita tive  m ethods to study  the sam e phenom enon in that it still 

assum es incom m ensurab ility . Both m ethods are  used in th is research  not m erely  as co m p lem en ta ry  (in th is 

sense o f Sale et al) but to  s tudy  the sam e phenom enon  from  d ifferen t aspects -  su rvey  and case  analysis.

D eduction  and induction  o f  theo ry  are o ften  used to d is tingu ish  parad igm s and m ethodolog ies. D eductive  

research  starts w ith ex isting  th eo ries and concep ts and fo rm ula tes hypo theses that are su b sequen tly  tested ; its 

van tage p o in t is rece ived  theo ry  (G u m m esson , 2000, p. 63). Inductive  research  starts w ith rea l-w orld  data, 

and categories, concep ts , m odels, and even tually , th eo ries em erge  from  this input. D eduction  is u sually  

assoc iated  w ith p o sitiv ism  and quan tita tive  m ethods and induction  w ith in te rpretiv ism  and qualitative  

m ethods.

P opper c riticised  induction  as not co n tribu ting  to s ign ifican t advances in know ledge since it is based  on data 

that is perceived  but does not a llow  fo r im ag inative  leaps to  exp la in  the data w hich he term ed  con jectu res 

(Susm an  and E vered , 1978). On the o th er hand deduction  m ay o ffer no  new  know ledge about the w orld  as 

this is based  on w hat is a lready  accep ted  (P ierce  1955 cited  in Susm an and E vered , 1978).

M any  authors also  have d ifficu lty  w ith the issues o f  induction  and deduction . F o r exam ple, w hile  g rounded  

theo ry  c la im s to be both inductive  and  d eductive  th rough  co n stan t re ference  to the data  (H ussey  and H ussey, 

1997 p. 70), this is rea lly  a m isconstrua l o f  deduction  in  that it on ly  occurs from  the data  at hand w ith in  the 

cu rren t research  w hich  is p rim arily  inductive  (L ayder, 1998, p. 135). A lso , pattern  th eo ry  in qualita tive  

analysis acco rd ing  to  N eum an  (N eum an, 1991 c ited  in C resw ell 2003) does not em phasise  logical deductive  

reasoning . It looks fo r re la tio n sh ip s but not fo r causal sta tem en ts. It seeks re la tionsh ips that ‘m ake sen se ’ to 

form  a system  o f  m utua lly  re in fo rc ing  ideas and concep ts (C resw ell, 2003 p. 133). T h is seem s sligh tly  self-
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co n trad ic to ry  to  me. A lthough  they  m ay  not be based  on deduction , re la tionsh ips that m ake sense can  surely  

be based  on log ical reaso n in g  even if  inductive. A n o th er p rob lem  w ith an em phasis on m aking sense, as w ith 

in te rp retiv ism , is that to re ly  on our ab ility  to m ake sense o f  our w orld  depends on ou r ow n p ercep tions, 

understan d in g s and inev itab ly  our lim ita tions. T his m ay  cause  us oversee  som e new  know ledge and possib le  

co u n te rin tu itiv e  exp lanations (Poole, 1995, p. 47).

T he action  research  approach  also  accom m odates m ultip le parad igm s and m ethodolog ies, each  o f w hich  has 

its ow n d istinc tive  em p h asis (C ogh lan  and B rannick , 2003). A ction  research  advocates that p ro b lem s critica l 

to  soc ie ty  should  be stud ied  and L ew in  w as ‘exp lic it about his concern  for develop ing  a be tte r w o rld ' 

(C oghlan  and B rannick , 2003). H ow ever, this concern  is not un ique  to  action  researchers and is, fo r exam ple, 

a d riv er in th is research  in try ing  to  con tribu te  to the understand ing , im p lem en tation  and a tta in m en t o f  

susta inab le  developm en t. On the o th er hand it is feasib le  that one m ay  fo llow  the m ethodo log ical cycle  o f  

action  research  w ithou t n ecessa rily  study ing  a prob lem  that is critica l to  society . O ne m ay study  a real w orld  

a lbe it non-critica l issue. N onetheless, an accepted  m easure  o f  the q u a lity  o f action  research  is its u sefu lness 

(A ndersen , 1995). P rim arily , action  research  d iffers from  m ost o th er research  m odels in that it a im s to b ring  

about change  during  the course  o f  the research  engagem en t ra ther than  as a result o f  a fin ished  research  

product. P ragm atic  c ritica l-realism  is also  a su itable parad igm  fo r action  research  (C oghlan  and B rannick , 

2003).

The su rvey  and case study  m ethodo log ies em ployed  in this research , described  in the fo llow ing  chap ter, 

p rov ide  the m eans to address the research  questions and con tribu te  to the body o f research . In th is research , 

action  research , apart from  sh ifting  the research  focus, w ould  not have been feasib le due to tim e co n stra in ts 

and m ost im portan tly  lack  o f accessib ility  to firm s.

M ix ed -m eth o d s as em ployed  in th is research  a llow s fo r both deduction  and induction ; co n firm ato ry  and 

exp lo ra to ry  research ; quan tita tive  and qualitative  data co llection  and analysis; and triangulation . T h is is done 

in the co n tex t o f  adap tive  theo ry  w hich  is described  in the next section.

3. 6 Adaptive Theory

In p ro p o sin g  adap tive  theory , L ayder advocates a b road ly  realis t app roach  in social sc ience w hich should  

‘a ttem pt to trace  the m odes in w hich  both sub jective  and ob jective  facto rs in fluence each  o th e r ' (L ayder, 

1998, p. 87). T heoriz ing  in the adap tive  theory  approach  is o rgan ic , u n fo ld ing  and con tinuous. It is inclusive  

and open as opposed  to  the rig id  exclusive  approach  advoca ted  under som e parad igm s such as positiv ism  and 

som e m ethodo log ies such  as g ro unded  theory  (L ayder, 1998, p. 37). T he key features o f  A dap tive  T h eo ry  

are ou tlined  be low  in T ab le  3 .6 .1.

L ayder in tro d u ces ‘orien tating  co n cep ts ' as a w ay  o f gu id ing  the research  (L ayder, 1998, pp. 107-112). T h ey  

suggest lines o f  inqu iry  and theo re tical th inking. T h ey  m ay be derived  from  ex isting  theory , ana ly sis  and 

w orks to g ive  d irection  to the initial stages o f  new  research  and a lso p rov ide  a ‘prov isional m eans to  o rd erin g  

d a ta '. H ow ever, he d istin g u ish es o rien ting  concep ts from  the sensitiz ing  concepts o f B lum er w hich  w ere 

developed  in con trast to the defin itive  testab le  concepts a ssoc iated  w ith  positiv ist research . L a y d e r 's  

o rien ta tin g  co n cep ts are not inheren tly  linked to in te rp reta tive  social analysis and are co n sequen tly  even m ore 

flex ib le  than sensitiz ing  concepts.
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O rientating concepts can be deliberately identified through the active reading of relevant literature. This 

requires the reader to be open to be intuitive, perceptive, sensitive and ready which gives the researcher a 

predisposition and openness to ideas and concepts. O rientating concepts facilitate inspirational and creative 

thinking which enable the researcher to move between the general (abstract) and the particular (concrete) 

necessary for theorizing.

Table 3.6.1
Key Features of Adaptive Theory (adapted from Layder. 1998)_________________________________

The Nature and Scale o f Adaptive Theory

1. Adaptive theory is a synthetic approach which both borrows from other approaches and
provides an alternative to them.

2. Adaptive theory is ‘middle range’ in terms of immediate focus on empirical research but has
an ‘open-ended’ relation with larger-scale or more inclusive theories or types of research.

3. Adaptive theory both shapes and is shaped by the empirical data from research. It allows for
the dual influence of existing theory and emerging theory. Adaptive theorizing is an ever 
present feature of the research process.

The Philosophical, M ethodological and Theoretical Context

4. Adaptive theory uses both inductive and deductive procedures for developing and elaborating
theory.

5. Adaptive theory is based on a realist paradigm embracing elements of subjectivism and
objectivism.

6. Adaptive theory is open to and inclusive o f all methodological approaches.

7. Adaptive theory assumes that the social world is complex, multi-faceted, layered and dense.

8. Adaptive theory focuses on the multifarious interconnections between human agency, social
activities and social organisation (structures and systems).

The use of orienting concepts also enables a researcher to be aware of and reflexive of one 's own 

preconceptions and biases rather than pretending that they do not exist (as in positivist approaches) or that a 

theoretically neutral position may be adopted (as in grounded theory). In this sense they are also particularly 

suited to a critical realist approach. Layder stresses the provisional nature of orientating concepts. They can 

provide an initial guide to the research but as data are collected and analysed these concepts may recede and 

be replaced or rejected. On the other hand, they may change or perhaps strengthen and develop. Essentially 

they are flexible, adaptable and dispensable.

I see orienting concepts as akin to hypotheses which inform the research direction but which are flexible and 

subject to change during the course of the research process. They are somewhat similar to the conjectures of 

Popper. Susman & Evered refer to Popper’s conjectures when describing how new knowledge about social 

systems is created in action research (Susman and Evered, 1978). The consequences of such conjectures are 

to test them by taking action which will further strengthen or weaken our belief in them. 1 believe that 

orienting concepts explicitly provide a means of theorizing based on deduction and induction that does not 

absolutely and exclusively rely on data (for the testing or developm ent of theory) but also allows for the
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dynam ic am algam ation  o f  p rev ious and em ergen t th eo ry  as well as the adap tation  o f  o n e ’s ideas and th eo ries 

over the course  o f  a  research  p ro ject th rough  constan t re ference  to  both the data  and readings.

3.6.1 Adaptive theory: structure-agency and grounded theory

A d ilem m a in social research  has been the in te rac tion  betw een  structu re  and agency  (G rix , 2004 , pp. 48-50). 

T he ex ten t to w hich  ind iv iduals shape their social con tex t versus the ex ten t to  w hich  the social con tex t 

determ ines, constrains o r facilita tes an in d iv id u a ls ' actions. G iddens p roposed  a struc tu ra tion  theo ry  w hich  

in tegrates structure  (non-active  social phenom ena such as social system s, structures, cu ltu ra l know ledge) and 

agency  (active , in tentional and reflex ive  hum an agen ts) in to  an in te rdependen t d u ality  (G rix , 2004; L ayder, 

1998). W hile structu re  and agency  m ay be inex tricab ly  bound  th ey  have vary ing  degrees o f  in fluence  on 

social activ ities and p ractice  d epend ing  on the social life, poin t in tim e and con tex t (L ayder, 1998, p. 84). 

P rob lem s arise w hen a d istinction  betw een  the tw o is desired  o r needed to facilitate  em pirica l research  and , in 

this case, they  have been  likened  to  forged m etal a lloys w hich in practice  are in te rw oven  but can  be 

analy tically  separated  fo r the pu rposes o f  research  (G rix , 2004, p. 49). E m phasis given to  e ith e r or both m ay  

vary in a p iece of research . T he separa tion  o f  the d ifferen t but connec ted  p roperties and effects o f agency  and 

structure  is crucial to the realis t position  d istingu ish ing  it from  both the (post)positiv ist and in terp retiv is t 

app roaches (L ayder, 1998, p. 110). A daptive  theory  research  stresses the in te rconnec tions and com p lex ity  o f 

s tructure  and agency  (L ayder, 1998, p. 146).

G rounded  theory  re jects general theory  and in focusing  so le ly  on the research  sub jects does not adeq u a te ly  

apprecia te  the structural and system ic  factors in soc ie ty  and co n sequen tly  canno t deal w ith these issues in 

their research  (L ayder, 1998, p. 19; 37). A lso , g rounded theory , in re jecting  the role o f ex is ting  theory , is 

ex trem ely  em piricist. T he theo ry  genera ted  is based on the da ta  and o bservations gathered  w ith in  the  co n fin es 

o f  the particu lar research  being  undertaken  w hereas adap tive  theory  ack now ledges and e levates the ro le  o f 

p rior theo ry  (L ayder, 1998, p. 47).

3.6.2 Elements of adaptive theory employed in this research

Som e key e lem ents o f adap tive  theory  are em ployed  in th is research . A daptive  theo ry  is su itab le  because:

1. It is based on a realist parad igm  w hereas p ragm atism  and m ixed-m ethods are not roo ted  in any 

particu lar parad igm .

2. A daptive theo ry  em b races theory  as a  core e lem en t o f research . M ixed-m ethods do not n ecessa rily  

im ply  any ro le for theo ry  and focus tends to be on m ethods and p rocedures used  such  as 

quan titative  and qualitative.

3. T his research  em ploys ex isting  theo ry  and use  a  certain  am ount o f  h y po thetico -deductive  m ethods. 

It also uses induction  and particu larly  th roughou t the research  constan t re ference w as m ade to  the 

literature. It a llow  theo ries to  em erge from  em pirical data  analysis.

4. A daptive theo ry  ack now ledges the co m plex ity  o f the structure  and agency  w hile  a llow ing  for 

d ifferent em p h asis in research.

5. A daptive th eo ry  is open to  all m ethodolog ical ap proaches and m ixed m ethods.
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I use o rien tating  concep ts th roughou t m y w ork. In itia lly  I used them  to  guide m y read ing  o f  the literature and 

in the fo rm ula tion  o f m y ideas and hypo theses re la tin g  to the links be tw een  innovation  and environm ental 

m anagem ent. In m y earlie r w ork  these w ere dev elo p ed  in to  deduced  hypotheses and tested  em ploy ing  

sta tistica l techn iques w hile  I con tinuously  re fe rred  to the literatu re. In m y fu rther analysis, bo th  the results 

from  m y d eductive  analysis and m y read ings en ab led  m e to  develop  gu id ing  concep ts fo r sem i-structured  

in terv iew s and inductive  analysis. T h roughou t m y  analysis and in teg ration  I em ployed  and co n stan tly  revised  

orien tating  concep ts as I dev elo p ed  ideas and  th eo ry  about m y sub ject m atter.

N ot all e lem en ts o f  adap tive  theo ry  app ly  to  th is research . For ex am p le, a lthough  I re fe r to  them  and they 

have a bearin g  on m y research , I do  not focus on  the in te rconnections betw een  structure  and agency  nor do I 

trace their m utual in fluences. L ayder stresses the research  orien tation  o f adaptive theory  as focussing  on the 

agency-system  linkages. H ow ever, I do  no t ag ree  that th is focus a lw ays necessary . T he agency-structure  

re la tionsh ips m ay  be acknow ledged , acco u n ted  fo r or even included  in the w ork  but in o rder for the m ain 

p rincip les o f  adap tive  theo ry  to  be app lied  th ey  do  not need  to be the m ain  focus o f the research .

For the purposes o f  th is w ork  I find adap tive  th eo ry  to  be  an appropria te  am algam  o f c ritica l realism  and 

m ixed m ethods.

3.7 Relevance to Proposed Research

T his research  seeks to learn  and gain insigh ts in to  en trep reneuria l firm s w hich  com bine p ro g ressiveness and 

environm en ta l m anagem en t at both stra teg ic  and op eratio n s levels in o rgan isations w hich are view ed as open 

system s. I argue that a m ixed-m ethods app ro ach  enab les the en q u iry  to app ro p ria te ly  address the com plex ity  

of, and to gain  g reater u n derstand ing  of, the sub ject m atter. Susta inab le  developm ent is a  com plex and 

com prehensive  sub ject m atter and the m ix ed -m eth o d s approach  prov ides co m prehensive  insights and 

learn ing  opportun ities . In add ition  a m ix ed -m eth o d s approach  is com patib le  w ith m y critica l realist 

v iew point.

M ixed-m ethods, co m prising  su rvey  and case stud ies , a lso  enab les bo th  deduction  and induction  to take place. 

T he first phase  o f this research  quan tita tiv e ly  ex am in es the re la tionsh ip  o f  env ironm en ta l m anagem en t with 

innovation  and o th er p erfo rm ance  m easures th rough  participa tion  in an in te rnational m anufactu ring  strategy 

survey. T he second  phase  o f the research  se lec ts  firm s fo r case study  analysis. T he p u rpose  o f  the case 

stud ies is to p rov ide a b ro ad er and m ore q u alita tive  descrip tion  o f  the role and im plem en tation  o f 

env ironm ental m anagem en t in o rgan isations. T hese  tw o  phases o f  research  rep resen t d istinct but 

co m p lem en tary  m ethodo log ies: su rvey  and case  study. M any  v iew po in ts regard  these as incom patib le 

how ever, as d iscussed  earlier, the m ix ed -m eth o d s approach  prov ides co m prehensive  in sig h ts and learning 

opportun ities . F u rtherm ore, m ixed-m ethods p ro v id es the op p o rtu n ity  fo r triangu lation  w hich  is d iscussed  

m ore fu lly  in section  4 .1.2 o f the nex t chap ter.

T hat the em pirical da ta  co llection  w as done  o v er several years en ab led  the developm en t o f learn ing  and 

research  cycles. The co n stan t referra l to the lite ra tu re  th ro ughou t also  m eant that ideas and orientating 

concep ts m atured  and chan g ed  over tim e. T h is is co n sisten t w ith the o rgan ic  and con tin u o u s theorising  o f  

adap tive  theory . In add ition  to  en ab ling  the se lec tion  o f  the cases, the learn ing  from  the  analysis o f  the 

in ternational m an u factu ring  survey  in fluenced  the d ev elopm en t o f questions fo r the case studies. S im ilarly ,
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learning from the case studies influenced further subsequent analyses of the survey data. The use o f adaptive 

theory is described in following chapter: section 4,1.3.

3.8 Conclusion

In many ways the, so-called ‘paradigm w ar' (Lincoln and Cuba, 2000; Robson, 2002; Scherer, 1998) is akin 

to the dispute over how many angels fit on the head of a pin. While labels are convenient and may aid readers 

in their selection of reading, if a researcher is clear and explicit in presenting his or her work then the reader 

can accept or reject it according to his or her own criteria regardless o f what label is put on it. Thus for the 

convention of using labels I may be described as a pragm atic critical realist who uses mixed methods, 

triangulation and elem ents of adaptive theory in my research.
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4. METHODOLOGY 

PART 2 - Methods

4.1 Introduction

A s d iscussed  in the M ethodo logy  Part 1, th is research  em ployed  m ixed  m ethods, adap tive  theo ry  and 

triangu lation . B oth quan titative  and qualitative  da ta  w ere analysed . P rim ary  data w ere co llected  th rough  the 

use o f an in te rnational survey instrum en t as w ell as th rough  in terv iew s w ith six Irish firm s. T he survey  

p rov ided  s ign ifican t in ternational da ta  and enab led  ex tensive  q u an tita tive  m ultivariate  analysis includ ing  the 

developm en t o f  a m easu rem en t o f  the p rom inence  o f env ironm en ta l m anagem ent in m an u factu ring  strategy. 

A lim ited  am o u n t o f  quan titative  analysis w as a lso  conducted  on the  data  subset from  Ireland. A s w ell as the 

survey  instrum ent, triangu lation  and case analyses w ere conducted . T he survey  analysis as w ell as in terv iew s 

w ith experts iden tified  six Irish  based firm s fo r fu rther analysis using  a qualita tive  case approach . In terv iew s 

w ere conducted  in each  o f  these firm s and secondary  data  w as a lso  em ployed. In using  su rvey  and case 

analyses bo th  deductive  and inductive  approaches w ere used. E lem en ts o f the analysis w ere con firm ato ry  and 

based  on h y p o theses testing  w hile o ther e lem ents w ere ex p lo ra to ry  and invo lved  in terpreta tion .

T his second  ch ap te r  o f the M ethodology  p resen ts the actual m ethods and p rocesses used in the research. 

A fte r p resen ting  a general in troduction  and ou tline  I d iscuss triangu lation , valid ity  and re liab ility  in the 

research . I then  d iscuss the use o f adaptive theo ry  in the research  p rocess . N ext fo llow s the de ta ils  o f  the 

em pirical da ta  co llec tio n  and analysis: survey developm en t, adm in istra tion  and analysis; d ev elopm en t o f 

m easures and scores using  both all the in ternational data as w ell as the Irish data on its ow n; the iden tification  

and .selection p ro cess o f Irish  based firm s fo r case analysis; and finally , the p ro cesses invo lved  in 

in te rv iew ing  and analysing  the cases.

4.1.1 Outline

T he m ain em pirica l w ork  w as conducted  th rough  tw o m ain sources o f  prim ary  da ta  co llection . F irstly , a 

survey  in strum en t w as em ployed  and second ly  in te rv iew s w ere conducted . The survey  instrum en t w as the 

Irish con trib u tio n  to  the third In ternational M an ufac tu ring  S tra tegy  S urvey  (IM SS III) w hich  exam ines 

s trategy, co m p etitive  p rio rities, capab ilities, operations and perfo rm ance . Seventeen  coun tries co n tribu ted  to 

a shared  da tabase. T h is enab led  the com parison  o f  Irish based  m an ufactu ring  w ith o th er coun tries at both the 

aggrega te  and  firm  levels. The Irish questionnaire  also  included  som e additional questions re la ting  to 

env ironm en ta l m anagem en t and practices. A nalysis o f the IM SS da ta  as w ell as in te rv iew s w ith  experts in the 

field  o f env ironm en ta l m anagem ent led to the selection  of six firm s fo r case analysis in the second  phase of 

da ta  co llection . M anagers in these selected  firm s w ere  then  in te rv iew ed  and the case analysis w as supported  

by  literatu re, d o cu m en tation  and secondary  data. T he selected  firm s a lso  p rov ided  fu rth er survey  data  through 

a second  iteration  o f  the IM SS (IM SS IV). T herefo re  the case  an aly ses o f the selected  firm s included  data 

from  tw o  IM SS surveys (IM SS III & IV ), in te rv iew s w ith tw o  key pe rso n s w ithin the firm , in te rv iew s with 

experts in the fie ld  o f env ironm en ta l m anagem en t in business as w ell as availab le  d o cu m en tation  and 

literature. T he research  p rocess took place in the fo llow ing  stages:

•  L iterature review  (w hich con tin u ed  on an on -go ing  basis)

•  S econdary  D ata C ollection  and A nalysis (In terna tional p roductiv ity )
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•  P r im a ry  d a ta  c o lle c t io n  - In te rn a tio n a l M a n u fa c tu r in g  S tra te g y  S u rv e y  ( IM S S  III)

•  In itia l a n a ly s is  o f  I r ish  IM S S  d a ta  su b se t

•  A n a ly s is  o f  p re l im in a ry  ( in c o m p le te )  IM S S  III d a ta b a s e  re le a se

•  A v a ila b il i ty  a n d  A n a ly s is  o f  f in a l I n te rn a tio n a l  IM S S  III d a ta b a s e

•  S e le c tio n  o f  I rish  b a s e d  f irm s  fo r  fu r th e r  a n a ly s is

•  In te rv ie w s  w ith  e x p e r ts

•  S e c o n d a ry  d a ta  c o lle c tio n  an d  li te ra tu re  re v ie w

•  P r im a ry  d a ta  c o lle c tio n  - In te rv ie w s  w ith  s e le c te d  f irm s

•  P rim a ry  d a ta  c o lle c tio n  - s e c o n d  su rv e y  - IM S S  IV  -  w ith  s e le c te d  f irm s

•  A n a ly s is  o f  b o th  in te rv ie w  an d  su rv e y  d a ta

•  In te g ra tio n  &  w r itin g

4.1.2 T rian g u la tio n , valid ity  and  re liab ility

T ria n g u la t io n  in  w h ic h  a  c o m b in a tio n  o f  re se a rc h  s tra te g ie s , m e th o d o lo g ie s  o r  so u rc e s  a re  e m p lo y e d  to  

c o lle c t d a ta  is a  c o m m o n  p ra c tic e  in so c ia l s c ie n c e s  an d  m a n a g e m e n t re se a rc h  (S c a n d u ra  &  W illia m s , 2 0 0 0 ) . 

A s e x p la in e d  in th e  p re v io u s  c h a p te r  t r ia n g u la tio n  is e m p lo y e d  in  th is  m ix e d  m e th o d s  s tu d y . O f  th e  fo u r  ty p e s  

o f  tr ia n g u la tio n  ( th e o re tic a l, d a ta , in v e s tig a to r  o r  m e th o d o lo g ic a l)  (E a s te rb y -S m ith , T h o rp e , &  L o w e , 2 0 0 2 )  

tr ia n g u la tio n  o f  th e  d a ta  an d  m e th o d o lo g y  a re  u se d . D a ta  w a s  c o lle c te d  o v e r  tim e  f ro m  th e  m a in  su rv e y , 

in te rv ie w s , se c o n d a ry  s o u rc e s  an d  fo llo w -u p  su rv ey . T h e  in te rv ie w s  a ls o  in v o lv e d  d if fe re n t  p e o p le  in  the  

f irm s  to  th e  su rv e y  re sp o n d e n ts . T ria n g u la tio n  o f  m e th o d o lo g y  re fe rs  to  th e  u se  o f  b o th  q u a n tita tiv e  an d  

q u a li ta t iv e  d a ta  c o lle c tio n . W h ile  th is  in c lu d e s  th e  u se  o f  su rv e y s  a n d  in te rv ie w s  it a ls o  in c lu d e s  th e  u se  o f  

se c o n d a ry  d a ta  a n d  d o c u m e n ta tio n  as w e ll as th e  u se  o f  e x p e r t  in te rv ie w e e s  in  th e  re se a rc h .

T h e  a d v a n ta g e s  o f  th is  t r ia n g u la tio n  a re  th e  im p ro v e d  re l ia b ili ty  a n d  v a lid ity  (H u sse y  &  H u sse y , 1997): th e  

su rv e y  d a ta  in c re a s e s  g e n e ra liz a b il i ty  a n d  re l ia b ili ty  o f  th e  d a ta  w h ile  th e  c a s e  a n a ly se s  in c re a se  th e  v a lid ity  

an d  a s se s s m e n t o f  th e  c a u s a li ty  b e tw e e n  v a r ia b le s . C o n s tru c t  v a lid ity  in  th e  su rv e y  d a ta  w a s  e n s u re d  th ro u g h  

u se  o f  th e  IM S S  q u e s tio n n a ire  in tw o  p re v io u s  ro u n d s  an d  e x te n s iv e  p ilo t in g  b y  th e  in te rn a tio n a l w o rk in g  

g ro u p  p r io r  to  th e  c u r re n t  r e se a rc h . T h e  v a lid i ty  o f  th e  a d d itio n a l e n v iro n m e n ta l  q u e s tio n s  in  th e  f irs t  Irish  

q u e s tio n n a ire  ( IM S S  III) w a s  e n s u re d  th ro u g h  e x te n s iv e  l i te ra tu re  an d  in te rn e t re .search  as w e ll a s  th ro u g h  

c o n s u lta tio n  w ith  e x p e r ts  in  th e  f ie ld . T h e  q u e s tio n n a ire  w a s  th e n  fu r th e r  v a lid a te d  th ro u g h  th e  in te rv ie w  

p ro c e ss  in  th e  c o u rse  o f  th e  case  a n a ly s e s . T h e  se c o n d  q u e s tio n n a ire  ( IM S S  IV ) w as  s im ila r ly  v a lid a te d  

th ro u g h  p ilo tin g  a n d  c o n s u lta tio n s . N e w  e n v iro n m e n ta l  q u e s t io n s  in c lu d e d  in  th e  I r is h  c irc u la tio n  o f  th is  

q u e s tio n n a ire  w e re  b a se d  o n  an  e ig h t c o u n try  O E C D -v a lid a te d  su rv e y . S ta tis tic a l in te rn a l r e lia b ility  w as 

te s te d  th ro u g h  in te r - i te m  c o r re la tio n s  u s in g  C ro n b a c h 's  a lp h a .

T ria n g u la t io n  is a  fe a tu re  o f  m ix e d  m e th o d s  re se a rc h  w h ic h  a ls o  c o m b in e s  w e ll w ith  an a d a p tiv e  th e o ry  

a p p ro a c h  to  th e  r e s e a rc h  p ro c e ss . I d is c u s s  th e  im p lic a tio n s  o f  a d a p tiv e  th e o ry  fo r  th is  re se a rc h  in th e  n ex t 

se c tio n .
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4.1.3 Adaptive theory and orienting concepts

A s m entioned  p rev iously  th is research  fo llow ed  a p rocess advocated  in L ay d e r’s adap tive  th eo ry  (L ayder, 

1998). O rienting  co n cep ts is a term  L ayder em ploys to  describe  the m eans o f gu id ing  research  qu estio n s and 

h y p o th eses th roughou t the research  process. In th is w ork  the d ev elopm en t o f research  h y p o theses w ere 

con d u cted  at an early  stage th rough  read ings o f the literature. T hese  hypotheses w ere then tested . A s the 

resu lts  from  the first stage o f analysis em erged  further hypo theses w ere  developed  fo r the nex t stage of 

analysis. T hroughout the study  the hypotheses w ere rev is ited  and review ed. A s the w ork  w as co n d u cted  in 

several stages over a  few  years the p rocess w as on-going. R eference  to the literatu re  w as co n stan t th roughou t 

the  p rocess in fluencing  the analysis until co n clu sio n s w ere dev elo p ed  and reached. C o n verse ly , as resu lts 

em erg ed  from  the analysis they  in fluenced  the cho ice  o f  and read ing  o f  the literature.

T he w riting , rev iew  and rew riting  o f conference  and jo u rn a l papers as w ell as in te rac tion  w ith lead ing  

academ ics and peers at conferences and sem inars a lso in fluenced  and gu ided  the research . W hile  these  are 

norm al activ ities in academ ia, they  are not generally  acknow ledged  in theses w hen d escrib ing  research  

design  and m ethods. H ow ever, these activ ities should  be ex p lic itly  acknow ledged  as they co n tribu te  to  the 

d ev elopm en t and elaboration  o f  ideas, hypotheses, m ethods and analysis. N ew  know ledge and lea rn in g  was 

sy s tem atica lly  in teg rated  in to  the research  qu estio n s and analysis at each  stage as the w ork p ro g ressed  and 

m atured . This process a lso  facilitated  both deductive  and inductive  cycles o f  the research  to  take  p lace. It 

re flec ts  the w ay we learn  in everyday  experience  as illustra ted  by K o lb 's  learn ing  cycle  (F igure  4.1.1). 

L ikew ise , ob jective  positiv istic  hypothesis developm en t and analysis cou ld  be co m p lem en ted  by  m ore 

in tu itive  inductive q uestion ing  in keep ing  w ith the critical realism  parad igm  and use o f  p rag m atic  m ixed 

m ethods.

Figure 4.1.1: K o l b ’s Experiential Learning Cycle {from Gill  & Johnson. 1991)

E ach  step  in the p rocess w hether large  o r sm all w as no t ju s t an op p o rtu n ity  fo r gain ing  new  k n o w ledge  and 

lea rn in g  but also  an opp o rtu n ity  to assim ila te  new  ideas gained  from  earlie r steps in the p rocess o r from  new 

read ings o r feedback  from  w ritings and peers. T hus each  step  p ro v id ed  an o pportun ity  to  rev iew  and assess 

the hypotheses and orien ting  concepts. The sequential nature o f  the da ta  co llection  (survey  fo llo w ed  by 

in te rv iew s) and analysis allow ed  each  step  to bu ild  upon the p rev ious ones. H ad the survey  and in terview s 

b een  conducted  sim ultaneously  th is w ould  not have been possib le. T he sequen tial nature o f  re sea rch  is 

p resen ted  below . E ach stage in the p rocess is in fluenced  by all the p rev ious stages. H ypo thesis developm ent 

th rough  read ings o f the literatu re  is also  in fluenced  by  in teraction  w ith o ther peop le  such as supervisors, 

a cad em ics and peers. D ata  co llection  is likew ise  influenced  by  the above and in turn  da ta  co llec tio n  and

C oncrete E xperiences

T esting im p lications o f  
concepts in new  situations

O bservations & reflections

Form ation o f  abstract 
concep ts & generalisations
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analysis influences the hypotheses by rejecting, accepting or modifying them. Results from analyses will 

influence subsequent readings of the literature guiding the researcher to new material or providing new 

insight into previously read material. Over tim e the cumulative work results in layers o f influence where each 

layer is influenced by all the previous layers and in turn influences the subsequent layers.

Literature, data and others (supervisor, other academ ics, peers and practitioners as well as feedback from 

conferences and journals) are key elem ents in a research process. They all influence each other and provide 

the orientating concepts, hypotheses and theory which the researcher elaborates leading to final conclusions 

and writing. I have sought an analogy for this work - a w inding stairs may suffice. The illustration below 

(Figure 4.1.2) aims to convey the mutual influences and the progressive, layering and cumulative nature of 

the research process. This differs from research models presented by other authors (e.g. Eisenhardt, 1989; 

Yin, 2003) in that it recognises the more organic and fluid nature o f influence and progression rather than a 

strict linear format. It reflects the iterative cycle o f action research where learning is carried through to the 

next stage or cycle (Coughlan & Coghlan, 2002) except in this case there is no action taking place during the 

research process.

H&j

H&Qj

Data
Data

Data
Others

O thers

O thers

Literature

Literature

Literature

Lilerature

Figure 4.1.2: Progressive Layering and Cumulative Nature o f  the Research Process - A Winding Stairs.
The mutual in fluence o f  literature, data and others (p eop le, supervisors, academ ics, interaction and feedback  
from con feren ces, journals, practitioners) w hich  g ive rise to and stim ulate th eorising, hypotheses and 
orienting con cep ts (H & O C ) for the researcher to elaborate.

1 use orientating concepts throughout my work. Initially they guided the reading o f literature and in the 

formulation of ideas and hypotheses relating to the links between innovation and environmental management. 

In my early work these were developed into deduced hypotheses and tested on the survey data em ploying 

statistical techniques while I continuously referred to the literature. In further analysis, both the results from 

the deductive analysis as well as readings enabled me to develop guiding concepts for sem i-structured
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in te rv iew s and inductive  analysis. T hroughou t the analy sis  and in tegration  I em ployed  and sy s tem atica lly  

rev ised  o rien tating  concep ts as I developed  ideas and th eo ry  about m y sub ject m atter.

T h e  next sections describe  the deta ils o f  the su rv ey  (d ev elopm en t, adm in istra tion , p opu lation  and sam ple , 

tool for analysis). T h is is fo llow ed  by  a descrip tion  o f  the  env ironm en ta l variab les, dev e lo p m en t o f  tw o 

m easu res and analysis in the IM SS as w ell as a m easu re  o f  innovation . T hese  w ere used to  aid  se lec tion  o f 

cases in con junction  w ith expert in terv iew ees. T he p ro cesses o f case  se lec tion  and case analyses are 

described .

4.2 IMSS Survey 

4.2.1 Background

T h e  IM SS survey w as first em ployed  in 1992 and w as developed  by lead ing  academ ics in the field  o f 

m anufactu ring  in co n su lta tion  w ith industry . T he IM S S addresses issues o f  firm  strategy, com petitive  

prio rities , capab ilities, operations and p erfo rm ance  and aim s to include best p ractice  firm s. To date four 

surveys have been adm in istered  (1992, 1996, 2001 and 2005). O th er research  from  these surveys has 

ex am ined  m anufacturing  stra tegy , firm  level pe rfo rm an ce  and co m p etitiv en ess (A cur, G ertsen , & B oer, 2003; 

A rkader, 2000; Da S ilveira . 2005; D a S ilveira  & F og lia tto , 2000; D em eter, 2000; F rohlich  &  W estb rook , 

2001; L indberg , V oss, & B lackm on, 1998; M ello r &  G upta , 2000; M illing  & H asenpusch , 2000; Z otteri, 

Spina, & V erfanti, 2000). T hese and o th er pub lica tions a lso  validate the use o f  the IM SS as an in te rnationally  

accep ted  instrum ent.

T he survey  instrum ent em ployed  in this research  w as the third round  o f  the In ternational M anufac tu ring  

S tra tegy  Survey (IM SS). T he survey in strum ent w as adm in istered  to firm s c lassified  by the IS lC  (rev .2) 

D iv ision  38 -  M anufacture  o f Fabricated  M etal P roducts, M achinery  and E qu ipm en t and the survey  w as 

com ple ted  by the d irec to r/h ead  of o p eratio n s/m an u fac tu rin g . T he unit o f  analysis is the p lan t/business unit. 

T h is research  em ploys the final re lease  o f  the in te rnational da taset from  17 coun tries com prising  558 

respondents.

Partic ipation  in the IM SS III (2001) p rov ided  a rich em pirica l o pportun ity  enab ling  a sign ifican t part o f  this 

research . T his was also  the first tim e Ireland w as rep resen ted  in the survey. T he benefit o f  using  the IM SS III 

data  fo r this research  is that it facilitated  in ternational ben ch m ark in g  and the iden tification  o f p rogressive  and 

innovative  firm s on the  in ternational level from  the p e rspec tives o f  bo th  m anufacturing  and environm ental 

considera tions in strategy. T he iden tification  p rocess in c luded  Irish based  firm s w hich could  be treated as an 

aggregate  and also  ind iv idually  iden tified . A second  m ajo r benefit fo r the pu rp o ses o f th is research  w as the 

ab ility  to incorporate  som e additional env ironm en t re la ted  questions in the Irish c ircu la tion  o f the survey. 

M anufac tu ring  strategy in the IM SS survey  w as ex am in ed  through questions on prio rities , goals, p ractices 

and perfo rm ance  (F igure  4 .2 .1 ) w hich w ere  d iv ided  in fo u r sections:

SE C T IO N  A S tra tegies, o b jec tiv es, prio rities and costs

SE C T IO N  B C urren t m an ufactu ring  and in tegration  p ractices

SE C T IO N  C Past and p lanned  m an u factu ring  activ ities

SE C T IO N  D M anufac tu ring  Perfo rm ance

The Irish  Survey included an additional fifth  section:

SE C T IO N  E S tra teg ies and p rac tices re la ting  to env ironm en ta l m anagem ent
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C om petitive
Prio rities

Prac tices/ 
A ction  P rogram m es

\
Im provem en t

G oals P erform ance

Figure 4 .2 .] :  M anufacturing S tra tegy in the IM SS Q uestionnaire

4.2.2 Environm ent Q uestions in the Irish IMSS III

The Irish co p y  o f the IM SS III q uestionnaire  included additional qu estio n s in the final section  (E ) re la ting  to 

env ironm ental m anagem en t and p ractices. T hese  questions w ere dev elo p ed  based  on cu rren t issues and 

genera! practices. T he aim  of these  qu estio n s w as th reefold :

1. 10 a ssess env ironm en ta l m anagem en t, certification  and aw areness o f curren t issues by firm s in

2. to re la te  the above to  m an u factu ring  p rio rities, p ractices, perfo rm ance  and innovation ; and

3. to iden tify  firm s fo r fu rth er analysis.

A copy o f  the IM SS III questionnaire  em ployed  for the Irish c ircu la tion  o f  the IM SS su rv ey  is availab le  in 

the A ppendix .

4.2.3 Com plem entary Follow-Up Survey

A fourth IM SS survey  w as con d u cted  in 2005. It covered  the sam e m anufactu ring  sec to r using  the updated  

in ternational c lassifica tion  system  ISIC  (rev .3) and m ore coun tries w ere also  invo lved . E ssen tia lly , the 

questionnaire  w as the sam e as for the p rev ious surveys w'ith som e im provem ents. T hese  im provem ents 

included g reater c la rity  and sp ec ific ity  in qu estio n s and scales as w ell as the rem oval o f  little used item s. 

W hile the in te rnational su rvey  ac tually  d ecreased  the en v iro n m en t re la ted  questions, th is opportun ity  to 

gather m ore data  on env ironm en ta l m anagem en t in Irish  based  firm s cou ld  not be overlooked . A s before 

additional questions w ere appended  to the m ain IM SS survey. T hese  env ironm en t re la ted  questions w ere 

refined and enhanced  by  the experience  o f  the p rev ious IM SS III (2001) survey, in terv iew s w ith experts and 

firm s as w ell as d raw in g  from  an O E C D  survey  conducted  in 2003 in seven  coun tries (U n ited  S tates, C anada, 

G erm any, H ungary , F rance, N orw ay  and Japan) (R ennings, F rondel, H orbach , & T ill, 2004). For this 

purposes o f  thesis on ly  da ta  em ployed  from  th is survey  w ere those p rov ided  by  the six Irish  based  firm s 

selected  fo r fu rther analysis. A copy  o f  the IM SS IV questionnaire  em p lo y ed  for the Irish su rvey  is availab le  

in the A ppendix .

4.2.4 Survey Adm inistration

E ach p artic ipa ting  in stitu tion  w as responsib le  for the adm in istra tion  o f the IM SS in its ow n coun try  using  an 

agreed approach . T he in ternational da ta  fo r IM SS III w ere  co llected  betw een  A utum n 2001 and Sum m er 

2002 and poo led  by  the  in te rnational co -o rd in a to rs in to  a com m on  da tabase. The com m on  database  w as then 

c ircu la ted  to each  p a rtic ip a tin g  institu tion .

the sector;
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4.2.5 Population and Sample

T h e  survey  population  w as m anufacturing  firm s in the In terna tiona l S tandard  Industrial C ode (IS IC ) D ivision  

38 -  M anufacture  o f  Fabrica ted  M etal P roducts. M achinery  and E q u ipm en t (th is is the second  rev ision  o f 

IS IC  1968). The sam ple  w as b iased  tow ards best p ractice  firm s. In Ireland, given the sm all size o f the 

p o p u latio n  and that it w as the first tim e to partic ipa te  in the IM S S , the survey  targe ted  all firm s em ploy ing  

m ore  than  100. T he ra tionale  w as that firm s o f  this size w ould  p rov ide  a m an ageab le  p o p u latio n  w hile 

cov erin g  estab lished  firm s w hich  have bu ilt up su ccessfu lly  to th is size or larger. Irish based firm s w ere 

se lec ted  from  various availab le  sources such as the K om pass Ireland  D irecto ry  (1999), D un and B radsheet 

(2000) and the IDA (2001) as w ell as through con tacts in the industry . A lthough  these lists are not defin itive  

it is accep ted  that they  are as com plete  as is practicab le  for the purposes o f the research . A list o f  108 firm s in 

IS IC  D ivision  38 w ith 100 o r m ore em ployees w as com piled  (a lthough  it tran sp ired  that they  d id  not all 

e m p lo y  th is m any at the  tim e o f  the survey).

T he survey  w as con d u cted  in A utum n 2001. A ll 108 firm s w ere con tacted  and I spoke by te lephone  d irectly  

w ith  the operations/m anufac tu ring  m anager/d irec to r in 72 firm s. It w as im possib le  to m ake con tact w ith  the 

o th ers  and after five phone calls w ith no  success no fu rth er a ttem pts w ere m ade. E ach po ten tial re spondent 

w as p rom ised  a copy o f  a  report to be published  on the Irish resu lts , an ind iv idual custom ised  benchm ark ing  

report as well as an inv ita tion  to  participate  in a w orkshop  to  be hosted  by  the Irish M anagem en t Institu te 

(IM I, D ublin). The th rust o f  the invita tion  was to  invite  the firm s to partic ipa te  in a ne tw ork  p ro v id in g  a 

con sid erab le  am ount o f  feed b ack  and d iscussion  ra ther than  sim ply  a  request to  com plete  a questionnaire. 

A g reem en t to participate  in the research  w as rece ived  from  53 firm s and, o f  these, 32 re tu rned  com pleted  

q u estio n n a ires (60% ). T his response is deem ed sa tisfac to ry  given the cum bersom e and tim e-consum ing  

n a ture  o f  the questionnaire  and re la tive  to  response ra tes in o th er pa rtic ip a tin g  countries . A lso  it took 

considerab le  e ffort to ob tain  even these 32. T he w hole p rocess took  several m onths (Sep tem ber-D ecem ber) 

and included  num erous fo llow -up  phone calls as well as tw o w ritten  rem inders. O f the th irty -tw o  Irish based 

resp o n d en ts  the m ajority  (25) are subsid iaries o f  M N C s 18 o f w hich are o f  U nited  S tates origin.

T he survey  w as conducted  in A utum n 2001. D ata  w as inputted  d irec tly  in to  the in ternational tem plate  and 

su b m itted  to  the in te rnational co-o rd ina to rs exclud ing  the add itional env ironm en ta l questions. Som e analysis 

w as conducted  on the Irish  data  (com prising  32 responden ts). A p re lim in ary  re lease  o f  the In ternational data 

includ ing  474 responden ts from  14 coun tries w as m ade availab le  in early  2002. The targeted  final re lease  

w as to include approx im ate ly  700 p lants from  24 coun tries and th is w as aw aited  before co n d ucting  a fu ller 

analysis. I was anxious to m ake full use o f  all availab le  da ta  and as w ell as data  from  the U nited  S ta tes since 

th is cou n try  was so stro n g ly  represen ted  in the Irish  data. In the end, the final database  w as on ly  m ade 

av ailab le  in S ep tem ber 2003 com prising  558 responden ts form  17 coun tries (T able 4 .2 .1 , page 88). It is this 

da ta  w hich  is used to co n d u ct the survey  analysis and to aid  the se lec tion  o f firm s fo r fu rther investigation .

4.2.6 Unit of Analysis

T he unit o f analysis is the  business unit w hich m ay be a stand-alone firm  or m anufactu ring  plant. A firm  m ay 

have several plants in an y  country . In this case the m anufactu ring  p lan t is the unit o f  analysis since plants 

m ay  operate d ifferen tly  from  one an o th er acco rd ing  to the p roduct(s) being  m anufactured , the n u m b er o f 

p ro d u c tio n  lines, the age o f  the plant, position  in supp ly  chain, stra teg ic  p osition  etc. The Irish  data  cover 

on ly  one p lant from  any g iven  firm.
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Table 4.2.1
Country by N um ber of Respondents and Mean N um ber of Employees

Country No. Respondents Mean Size
Argentina 14 281
Australia 40 279
Belgium 19 428
Brazil 35 625
China 30 2603
Croatia 35 355
D enmark 38 445
G ermany 32 678
Hungary 58 546
Ireland 32 415
Italy 60 1991
Netherlands 14 223
Norway 51 56
Spain 20 667
Sweden 19 846
UK 47 1886
USA 14 7954

Total 558 1031

4.3 Survey Data Analysis

This section briefly describes the tools employed for the survey analysis followed by a description of three 

measures developed using survey variables:

an IMSS environm ent score (all IMSS respondents)

an IMSS innovation score (all IMSS respondents)

and an Irish environm ent score (based on additional questions answered by the Irish respondents). 

4.3.1 Tools

Data was compiled in M icrosoft Excel which was the standard format for the international dataset. It was 

im ported into SPSS (Statistical Package for the Social Sciences) where most of the analysis was conducted 

although Excel was also employed. Standard statistical techniques were employed: descriptive analysis, 

com parative (parametric: t-tests, ANOVA and non-parametric: chi-square, Kruskall-W allis, M ann-W hitney), 

some data reduction and/or predictive (correlation, regression and factor analysis) as well index developm ent 

-  m easurem ent scores.
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4.3.2 E n v ironm en t: variab les  and  m easures an d  analysis in tlie IM SS

Five questions in the main IMSS questionnaire address environmental strategy. These are IS014001 

certification and four other questions concerning manufacturing strategy. The ISO 14001 question was 

located in the quality part of the questionnaire along with IS 09000  certification. The rem aining four 

questions in the main IMSS questionnaire in which environmental management was included as an item 

within lists of items addressing strategy are:

List A: Competitive Priorities - the importance of order winners;

A6 (b) Compared to your competitors, you win orders from your customers by aim ing to:

List of ten competitive priorities to win orders from custom ers (Table 4.3,1).

List B: Action Programmes - the use of action program m es in past three years;

C5. This question explores the action programmes (m ajor projects aim ed at producing  

considerable changes in the com pany's m anagement practices and organisation) to which your 

company is now devoting high resource and innovation effort and on which is concentrated the 

management focus and commitment.

List of 14 Action Programmes (Table 4.3.1). Three colum ns in this question looked at: the

degree of use in last 3 years, relative payoff and expected use in next three years. The first of

these, use in last 3 years was used in this research.

List C: Performance Im provement in past three years;

D2. Please indicate the amount of change o f the following performance dim ensions over the last 

3 years: (Table 4.3.1). List of 17 performance dim ensions (Table 4.3.1).

List D: Im provement Goals for next three years.

C l. Please indicate the importance of the following im provement goals for your m anufacturing 

function for the next 3 years. List of 17 im provem ent goals is the same as the list o f perform ance 

dimensions (Table 4.3.1).

Each list has been developed over the years based on the literature and based on the analysis of previous

IMSS surveys. Each list is operationalized through a 5-point numerical scale with anchor headings at each

end point and. in the question on performance, with an anchor at the middle (Table 4.3.1)

Table 4.3.2 shows the mean results for each environmental item. Only as a competitive priority (the 

importance of environm ent as an order winner) is the mean less than 3, where only 32% of respondents 

answer 4 or 5 com pared to 42% and 47% for the other three items.

Taking the four environm ental items together, reliability analysis gives a high internal consistency 

(Cronbach's Alpha = .6592). Bearing in mind that these four items were included in separate lists we accept 

this level as we would for newly developed scales (m inim um  alpha=0.60) (Flynn et al, 1995). A correlation 

matrix for these four environmental items is presented in Table 4.3.3. All correlations are significant with the 

correlation between importance of environmentally sound products and environmental im provem ent goals 

being the strongest (r=0.400).
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Table 4.3.1

Environm ental M anagem ent in M anufacturing Strategy -  Four IMSS Strategy Questions
C o m p e titiv e  P rio ritie s

1 (not important) -5 (very important)

Product design and quality  
C onform ance quality 
D ependable deliveries 
Faster deliveries 
Superior custom er service 
Low er selling prices 
W ider product range 
G reater order size flexibility 
N ew er products m ore frequently  
Environm entally sound  products

A ction  P ro g ra m m e s

1 (no use) - 5 (high use)

U pdating process equipm ent 
Expanding m anufacturing capacity 
Process autom ation
Inform ation/com m unication technologies/ER P 
R eorganizing for e-com m erce 
Restructuring supply strategy 
O utsourcing non-core activities 
Process focus & stream lining 
Im plem enting pull-production 
Q uality im provem ent 
Equipm ent productivity  im provem ent 
D elegation & know ledge o f  w orkforce 
New product developm ent im provem ent 
E nvironm ental com patibility / health & safety

C h a n g es in P e rfo rm a n c e
Im p ro v e m e n t G oals

1 (strongly deteriorated) -  3 (no change)
1 (not important) - 5 (very important)

-  5 (strongly improved)
M anufacturing conform ance M anufacturing conform ance
Product quality and reliability Product quality and reliability
Product custom isation ability Product custom isation ability
Volume flexibility Volum e flexibility
M ix flexibility Mix flexibility
Tim e to m arket Tim e to m arket
C ustom er service & support C ustom er service & support
Delivery speed D elivery speed
Delivery reliability D elivery reliability
M anufacturing lead time M anufacturing lead time
Procurem ent lead time Procurem ent lead time
Procurem ent costs Procurem ent costs
Labour productivity Labour productivity
Inventory turnover Inventory turnover
Capacity utilisation C apacity utilisation
O verhead costs O verhead costs
Environm ental perform ance E nvironm ental perform ance

Table 4.3.2
Environment in Strategy - M ean Score of Respondents (N=558)

std.
dev.

%
n M ean response 

4  o r 5

A . Im portance o f  en v ironm en ta lly  sound  p roducts as com petitive  p rio rity  

( l= n o t im portan t - 5= very  im portan t)
502 2.93 1.17 32

B. U se o f  env ironm enta l /  health  &  safety A ction  P rogram m es in p as t 3 years 

( l= n o  use - 5= h igh  use)
505 3.25 1.07 42

C . Im provem ent in E nv ironm en ta l P erfo rm ance in past 3 years 

( l= s tro n g ly  d e terio ra ted  - 5 = strong ly  im proved)
518 3.48 0.75 47

D. Im portance o f  E nv ironm en ta l Im provem ent G oal fo r nex t 3 years 

( l= n o t im portan t - 5= very  im portan t)
542 3.42 1.09 47
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Table 4.3.3.
Correlations (Pearson) between Environm ent Strategy V ariables (N=558)

A B C D

A. Im portance o f  env ironm en ta lly  sound products  as o rder w inner - -

B. U,se o f env ironm enta l / health  & safety  A ction  P rogram m es in past 3 years .204** -

C. Im provem ent in E nvironm ental P erfo rm ance in past 3 years .243** .384**

D. im portance o f  E nv ironm enta l Im provem ent G oal for next 3 years .400** T3g** 391**

** p <  0.01; C ro n b ach ’s A lpha 0 .6592

An example of how the environmental item fits into each list is the question on competitive priorities (List 

A). In general, the ten competitive priorities of respondents most closely reflect the Noble (1995) model 

sequences - emphasising quality, dependability and delivery, with lower prices taking precedence over 

flexibility and innovation (Table 4.3.4). Overall, environmentally sound products are the least important 

order winner. This table helps to illustrate an important point for this analysis.

An individual respondents' list o f priorities may have quite a different pattern to the overall pattern as 

observed in Table 4.3.4 and the ability to capture relative individual positions is lost by looking at the 

environmental item separately and by em ploying absolute answers. A respondent may assign a higher or 

lower score than the overall mean for the environmental item but this does not indicate the relative 

importance of the item for that particular respondent. For example, a respondent’s answer of 3 is about the 

average for the environmental item but the same respondent may have given the nine other items in the list an 

answer of 5. This negative positioning of the environmental item would not be recorded as negative if merely 

compared to the overall mean. Therefore, rather than using the actual answers, the relative position of the 

environmental items in each list for each respondent is examined and an index is created to look at the 

combined positioning of environment in strategy.

Table 4.3.4
Ten Competitive Priorities (List A) N=558

Priority
l=not important, 5=very important n Mean Median Std. Dev.

product design and quality 528 4.3 4 0.87
conformance quality 529 4.2 4 0.86
dependable deliveries 535 4.1 4 0.86
faster deliveries 530 4.0 4 0.89
customer service 518 3.9 4 I.OI
lower selling prices 537 3.7 4 1.08
wider product range 513 3.3 3 I.IO
greater order size flexibility 519 3.3 3 1.22
newer products more frequently 518 3.2 3 1.15
environmentally sound products 502 2.9 3 1.17

91



M ethods

4.3.3 Environmental Scores

Two environment measures or scores were developed using the survey data. The first environm ent in strategy 

(ES) score applies to all IMSS respondents (N=558) and is developed using the four environm ent items in the 

strategy questions. The second environm ent score, the Irish Environm ent (IE) score is developed using some 

of the additional questions answered by Irish respondents (n=32). They are described below.

4.3.3.1 IM SS Environm ent in Strategy (ES) Score

A  scoring system was created to classify respondents by their composite responses to the four environm ental 

strategy items in the main IMSS questionnaire. IS014001 certification was not included in the score as it is 

deemed to be an indicator or predictor o f environm ental strategy im plem entation and salience. Also, since it 

is the only certification specified in the survey its inclusion in the index would prejudice those im plem enting 

other formal EM S's.

The score was elaborated in two stages. First, the relative position of the environmental item within each list 

was established for each respondent. This was achieved through calculating the number of standard 

deviations above or below the mean for the items in each list. For example, the mean score for the ten 

competitive priorities was computed for each respondent and then the difference from the mean for the 

environmental item was computed. Rather than taking the absolute answers, this approach enabled me to 

establish whether the environmental item was of greater, lesser or equal importance to the respondent 

compared to the other items in the respective lists. Also, since each list was independent, the relative position 

rather than the absolute score enabled the items to  be com pared directly and used together in a com posite 

variable. In the second stage, the general prom inence and strategic coherence of environmental management 

by each respondent is measured by sum ming the four results from the first stage (i.e. the num ber o f standard 

deviations from the mean for each item) to give an environm ental score. (This is effectively a standardisation 

process as in the use of z-scores).

Based on the score three groups were identified: firms with a relatively negative positioning o f environmental 

management score less than -1, neutral positioning scores range from -I to +1, and positive positioning 

scores are higher than +1''.

The purpose of this environmental score is not to create a definitive index or measure to assess environmental 

management of firms but rather to identify environm entally oriented firms in the context o f the IMSS. The 

IMSS is prim arily a manufacturing strategy survey and the environmental questions were posed in this 

context. The aim of the environmental score therefore is to examine whether the firms placing lesser or 

greater emphasis on environmental m anagem ent within their manufacturing strategy in this context can be 

distinguished in other areas of innovation and perform ance. The score enables firms to be analysed based on 

the relative im portance assigned to the environm ental items compared to other items in the strategy 

questions. The applicability o f the actual score beyond the IMSS is not intended. However, the rationale in 

creating it may possibly be applied to other questionnaires and topics. That is the use of relative positioning 

of an item to determine position for each respondent rather than the use o f absolute answers and the 

comparison o f individual responses to the sample means.

'* C o m p ariso n s  o f  a c tu a l re sp o n se s  w ith  the  re la tiv e  p o s itio n in g  o f  each  item  an d  w ith  the  fina l e n v iro n m e n t (E S ) sco re  
a re  g iven  in the  A p p en d ix  T ab le s  A 4.1 and  A 4 .2
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In testing  the hypotheses, standard  m ultip le  regression  analyses w ere con d u cted  to  p red ic t the em phasis or 

sa lience o f env ironm ental m anagem en t strategy. T he fo u r env ironm en ta l item s and the  env ironm en ta l score 

w ere  the dependen t variab les in separate m odels. The m ain  dep en d en t m easure , the env ironm en ta l score, 

rep resen ts overall em phasis o r sa lience o f  natural env ironm en t m anagem ent. T he selection  o f the independent 

innovation  and p erfo rm ance  variab les based on the literature is show n in T able  4.4.1 (page 96).

4 .3 .3 .3  Irish  E n viro n m en ta l (IE) Score

T he additional env ironm en ta l questions w ere developed  based  on cu rren t issues and general practices w ith 

the aim  o f g e tting  a general ind ication  o f  env ironm ental m anagem en t, certifica tion  and aw areness o f  curren t 

issues from  firm s in the sec to r and then re la ting  these to  m anufactu ring  p rio rities, p ractices, perfo rm ance  and 

innovation . F inally , these qu estio n s w ould  aid  the selection  o f firm s fo r fu rth er case analyses. T he analysis is 

confined  to the Irish responden ts (n=32). In o rder to c lass ify  responden ts by th e ir co m posite  responses and to 

c rea te  a m easure  for se lec tion  purposes an Irish  E nv ironm en ta l (IE ) score w as e laborated .

The scoring  system  is ou tlined  in Table 4 .3 .5 . The four env ironm en ta l variab les from  the m ain IM SS 

questionnaire  w ere not included  but as noted in the table ISO  14000 certifica tion  w as (I point).

R eliab ility  analysis gives C ro n b a ch 's  a lpha  o f  0 .665 fo r these item s’ w hich is accep tab le  fo r a new  or 

ex p lo ra to ry  scale (Flynn et al, 1995). W hen these  are com bined  w ith  the four position ing  variab les used  for 

the m ain IM S S env ironm en t in stra tegy  (ES) index the a lpha is 0 .646 . T h is show s the in te r-item  consistency  

and c o n e la tio n  o f the env ironm en ta l questions. T here  is also  a co rre la tion  betw een the tw o  environm ental 

scores (r= 0 .431, p<0.05).

The research  question  asks if  env ironm ental m anagem en t is m ore p rom inen t in innovative/p rogressive  firm s 

and therefore  the re la tionsh ips o f these env ironm en ta l scores to innovation  and p erfo rm ance  ind icators in the 

IM SS is exam ined . In add ition , the env ironm en ta l and innovation  scores assisted  in the selection  o f firm s for 

fu rth er case analysis.

 ̂ C ro n b a c h 's  A lp h a  o f  0 .665  fo r IE sca le  item s ex c lu d in g  R ep ak /G reen  D o t, E M A S /E co - la b e l and  the  ad d itio n a l rep o rted  
in itia tiv e s  (due  to m ostly  m issin g  va lues)
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T a b le  4 .3 .5
Irish  E n v iro n m e n ta l  In d e x  S c o r in g  S y s te m

Item S co re

an action plan/strategy for recovery o f  waste from  end-users o f your 
products

1

a system in operation to recover waste p roduc t from end-users 1
recovery o f w aste packaging from  end-users 1
operation o f a waste m anagem ent system (s)

m anufacturing by-products 
packaging 

paper 
other (specified)

1
1
1
1

ever conducted an environm ental audit, eco-audit or sim ilar 1

m em ber o f or certified by:
Repak/G reen Dot 

ISO  14000
1
1

environm ental im pacts are considered som etim es / regularly  (1 point) 
or alw ays (2 points) in p lanning for the follow ing eight operations:

Product design 
M anufacturing process 

Energy use 
Em issions 
Packaging 

D istribution 
Transport 
Recovery

4 fu r th er  3 poin ts was given fo r  any innovative o r proactive  
environm ental initiative specified  in each o f  the above areas

som etim es
/regularly

1
1
1
1
1
1
1
1

alw ays

2
2
2
2
2
2
2
2

special
iniative

3
3
3
3
3
3
3
3

M a x im u m  possib le 26 24

4.4 Innovation: variables, measures and analysis in IMSS

T o ex p lo re  the re la tionsh ips o f the p rom inence  o f env ironm en ta l m anagem ent w ith innovativeness and 

pe rfo rm an ce  in firm s, variab les and p ro x y  variab les in the IM SS w ere iden tified  and selected . Eight 

in d ica to rs o f innovation  are iden tified  in the  IM SS as w ell as ind ica to rs o f  p erfo rm ance  w hich are em ployed 

la te r in the  analysis. T he selection  o f variab les availab le  w ith in  the IM SS is linked to  supporting  literatu re  on 

innovation , perfo rm ance  and the en trep reneuria l firm  in T ab le  4 .4 .1 . T he innovation  ind ica to rs are: use of 

tech no logy  fo r operations, use  o f  en te rp rise  resource  p lann ing  system s (E R P), R & D  investm en t (%  u n it's  

revenues), p rocess eq u ipm en t (%  u n it’s revenues), train ing  (%  u n it's  revenues) and m anufactu ring  overheads 

(%  m an u factu ring  costs). T hese  .selected ind ica to rs o f pe rfo rm an ce  m ay the ca tegorised  in to  three  groups: 

fo rm aliza tion  o f stra teg ies and stra teg ic  fit; ex ternal in teg ration  and co llabora tion ; and size  (em ployees and 

sales), industry  sec to r and in te rn atio n alisa tio n  (foreign  orig in  and ex ternal trade).

T he figures fo r R & D  investm en t (%  u n it 's  revenues), p rocess equ ipm en t (%  u n it’s revenues), train ing  (% 

u n it’s revenues) and m an ufactu ring  overheads* (%  m anufactu ring  costs) w ere em ployed  d irectly . U se the 

techno logy  and E R P w ere bo th  m easu red  using  com posite  variab les. U se o f the techno log ies for operational 

activ ities w as ev aluated  using  a  m u lti-item  question  com p ris in g  o f  13 item s’ . The ex ten t o f  use (1-5) fo r each

 ̂M anufacturing overheads include salaries w ithin design, planning and m aintenance, and o f indirect personnel in 
production, but exclude costs such as adm inistration and sales.
’ e.g. S tand-alone/N C  m achines. M achining centres, C N C -D N C , A utom ated tool change. R obots, A GVs, Autom ated 
storage-retrieval system s. Flexible m anufacturing/as.sem bly system s/cells. C om puter-aided inspection/ testing/ tracking, 
CA D , L A N -W A N / Intranet /  Shared databases/Internet
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technology was summed to give a composite variable for technology use (m axim um=65). The inter-item 

consistency was high (Cronbach's Alpha=0.7781). The extent of the use (1-5) o f Enterprise Resource 

Planning (ERP) to support various management areas* also had a high inter-item consistency (Cronbach's 

Alpha=0.8769). These items were summed to create a com posite ERP variable (maximum=35).

Co-ordination of Design and M anufacturing was assessed using three variables based on 5-point scales (use 

o f rules and standards; use of cross-functional teams; and use o f job rotation between design and 

m anufacturing). To reduce the amount of items, factor analysis was conducted on the variables relating to 

product developm ent. These three variables loaded onto one factor. Likewise, management o f the Product 

Developm ent Cycle was assessed using three 5-point scale variables which loaded onto one factor (early 

involvement of the manufacturing function; use of concurrent engineering; and use of tests and prototypes). 

The two factor scores were saved as variables and used as indicators o f innovation.

4.4.1 Innovation score

A measure of innovation in the form of a score was generated based on the eight indicators of innovation 

identified in Table 4.4.1 and described above. The actual figures for R&D, process equipm ent, training and 

m anufacturing overheads were used as well as the com posite variables for technology and ERP, and the two 

factor scores for product development. If a response was in the top quartile for any indicator a score of 1.0 

was awarded and a score of 0.5 for a position in the second quartile. A response below the median was 

awarded no score. A maximum score of eight is possible.

As with the environmental score, the purpose of this score is not to create a definitive or transferable measure 

of innovation. The purpose is to assess the innovative and progressive firms within the context o f IMSS. The 

international database on manufacturing presented the opportunity to select firms based on the specific 

measures available which are supported by the literature.

Other variables and measurements: To assess co-design activity, a value of one was assigned to each co­

design activity^ with suppliers, customers or other organisations (Cronbach's A lpha=0.6987). These were 

sum med to obtain an overall figure for range of co-design activity with a maximum of 21.

Supply chain integration was assessed through a seven-item  scale for both suppliers and custom ers'”. Given 

the high consistency among these items (Cronbach's A lpha for supplier co-ordination =0.7289 and for 

custom er co-ordination =0.8137), the sum of the items was used to measure the extent of, and to give new 

variables for, supplier co-ordination and customer co-ordination. Using these variables a further classification 

of respondents' supply chain co-ordination and integration was adapted from Frohlich and W estbrook (2001) 

who used IM SS-II data to develop the arc of in tegration".

* M aterial m anagem ent. Production planning & control. Sales & distribution, A ccounting & finance. H um an Resource 
M anagem ent, P roject m anagem ent.
’ P ro d u c t's  concept, functional specifications, design, & m anufacturing process design as well as com ponent functional 
specifications, design and process design.

H ow  do you co-ordinate p lanning deci-sions and flo w  o f  goods?  Level o f use (1-5) e.g. Share inform ation about the 
inventory levels; Share inform ation about production planning decisions and dem and forecast; C o-location of plants; 
S tandard packages and containers; A greem ents on delivery frequency; K anban system s to deliver your products. V endor 
M anaged Inventory.
"  R espondents were classified as follow s: Inw ard-facing - In low er quartile for both suppliers & custom ers; Periphery- 
facing - Above low er quartile for either suppliers or custom ers but below upper quartile for suppliers and custom ers; 
Supplier-facing - In upper quartile for suppliers and below  upper quartile for custom ers; Custom er-facing - In upper 
quartile for custom ers and below upper quartile for suppliers; O utw ard-facing- In upper quartile for both suppliers & 
custom ers.
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Table 4.4.1
Indicators o f  Innovation &  Performance in the IM SS survey data and in supporting literature

IM S S  V a r ia b le s S u p p o r t in g  L i t e r a tu r e

Ind icators of Innovation

• Use o f technology for operational activities IT. Engineering equipment (Kostopoulus, et al., 2002)

• Use o f ERP Technological competencies (Best, 2001, Danneels, 2002)

• R&D investment (% unit revenues past 3 years) Adopting external technology. ERP (Ca.ssiman and Veugelers, 2002,

• Process equipment investment (%  unit revenues past 3 years) Best. 2001. Waarts, el al.. 2(X)2)

• Training & education (% unit revenues past 3 years) R & D  investment (Tsai, 2001)

• M anufacturing Overheads Intem al/Extem al Funds (Kostopoulus, et al.. 2002)

• Co-ordination o f design and manufacturing (e.g. Cross-functional Knowledge/Human (Kostopoulus, e ta l.,  2002)

teams) Proportion of specialists & professionals employed (Damanpour.

• Management o f Product Development Cycle {e.g. Concurrent 1991)

Engineering) M anufacturing and human resource practices (Florida and Davison,

2001)

I n d ic a to r s  o f  P e r f o r m a n c e

F o rm a lisa tio n , Q u a lity  a n d  E ffic ien cy

• Extent o f formal/written strategy Formalization (standardisation of work processes in manufacturing)

• Translation of business/marketing goals to manufacturing (Damanpour, 1991)

• Influence of manufacturing on business/marketing strategies Formal reporting & explicit management system (Barney. 1995)

• IS 09000 Formalised strategies (Demeter. 2000)

• ISO 14000 Fit between manufacturing and business/marketing strategies

(M illing and Hasenpusch. 2000)

Complementarity between innovation strategies (Cassiman and

Veugelers. 2002)

Quality management systems (Kaynak. 2003)

Throughput Efficiency (Best, 2001)

E x te r n a l In teg ra tio n  & C o lla b o ra tio n

• Co-Design activities Collaboration & networking (Kiston and Michie, 1998. Roper. 2000)

• Co-ordination with customers Aqcuiring external know-how (Cassiman and Veugelers. 2002)

• Co-ordination with suppliers Co-design activities (Zotteri, eta!., 2000. Best. 2001)

Arc of Integration (Frohlich and W estbrook. 2001)

Supplier/customer relationships (Oliver, et a i ,  2002)

Internal & external Communication (Best, 2001. Damanpour. 1991)

S ize , S e c to r  & In te rn a tio n a liza tio n

• Size (no. employees in plant and worldwide) Size (Aragon-Correa. 1998. Damanpour. 1991. Russo and Fouts.

• Sales. Return on Investment (ROI). Return on Sales (ROS) 1997, Sharma, 2000, Swamidass, 2003, Tsai. 2001)

• Industry sub-sector (ISlC 381-385) Industry (Angell and Rands. 2(X)2, Banerjee. 200 i. Damall, 2003,

• Foreign origin Russo and Fouts, 1997)

• Imports (purchases from own economic region excluding own Country (Best, 2001. Bradley. 2001. Brennan, et a!., 2002, 2003.

country & from outside own economic region - e.g. EU. NAFTA) Chandler. 1992a, b)

• Exports (sales to own economic region excluding own country &

to outside own economic region - e.g. EU. NAFTA)

The innovation and environm ental scores assisted in the selection o f  firms for further case analysis.
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4.5 Selection of Firms for Case Analysis

F irm s w ere selected  for fu rther analysis based  on the resu lts o f  the survey  analysis, nam ely  the env ironm en t 

and innovation  scores as w ell as based  on in terv iew s w ith  experts in the field  o f  en v ironm en ta l m anagem ent 

in m anufactu ring  o rgan isations. A range o f  firm s w ere se lected  en ab ling  both lite ral (p red ic ting  sim ilar 

resu lts) and theoretical (p red ic ting  con trasting  resu lts fo r d ifferen t reasons) rep lica tion  th rough  case  analysis 

(E isenhard t. 1989; Y in, 2003). The type o f  study involves a ho listic  m ultip ie -case  design  w here  each  case a 

single unit o f analysis (Y in , 2003). In using  m ultip le  cases ra ther than  single cases the  ex ternal valid ity  is 

augm en ted  and this also  helps guard  against o b server b iases (L eonard -B arton , 1990).

T o  exam ine  innovation  and env ironm en ta l m anagem ent there  are four se lection  c riteria  from  the survey  data: 

the tw o env ironm ental scores, the innovation  score and ISO  14000 certification . A fifth  c riterion  is 

recom m endation  from  experts. D ue to the dynam ic business en v iro n m en t not all firm s w ere  availab le  for 

fu rther analysis. O f the tw elve firm s w ith a h igh Irish env ironm en ta l score  3 had closed  (due to  rising  costs in 

Ireland) a fte r the survey  had taken place. T he fo llow ing  num ber o f  firm s m et each criterion:

9 firm s w ith a high innovation  score

7 firm s w ith h igh IM SS env ironm en ta l score

12 firm s w ith h igh Irish env ironm en ta l score

13 firm s w ith ISO 14000 certification

10 firm s w ere recom m ended  by experts (described  in next section)

N ine firm s from  the survey  w ere identified  as su itab le  for fu rth er analysis and fo u r o f these  agreed to 

in te rv iew s (Table 4 .5 .1). T w o  o th er firm s not included  in the su rvey  (X and Y) w ere each  recom m ended  by 

tw o experts and these also  agreed  to in terv iew s (T able 4.,5.1).

T able  4.5.1
Firm s Identified  as Su itable  fo r F urther A nalysis

Selection Criteria

Firms from 
Survey

High
Innovation

Score
High Irish 
(IE) Score

High IMSS 
(ES) Score

ISO
14000 Experts

A ccept
Interview

1 ✓ ✓ ✓
2 ✓ ✓ ✓ ✓ ✓

3 ✓ ✓ ✓

4 ✓ ✓

5 ✓ ✓

6 ✓ ✓ ✓ ✓ ✓
7 ✓ ✓ ✓ ✓
8 ✓ ✓ ✓
9 ✓ ✓

Total 9 7 8 3 5 2 4

Others
X - - - - ✓✓ ✓

Y - - - - ✓✓ ✓
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T w o firm s had a h igh Irish env ironm en ta l score but did not m eet any  o f  the o ther criteria . It w as decided  to 

include these in the in terv iew  p rocess in o rd e r to  fu rther assess the sco ring  processes. O ne o f  these  firm s had 

c losed , the rem ain ing  one w as included  and accep ted  to be in te rv iew ed  (I) (T able 4 .5.1).

In to ta l, the fo u r experts recom m ended  ten  firm s w hich included  tw o  survey  respondents (un k n o w n  to the 

experts). T w o  o f these  firm s w ere  each  recom m ended  by  tw o  exp erts  and  both agreed  to  be in te rv iew ed . O ne 

o f the  recom m ended  firm s had ju s t closed .

O ne firm  (6) m et all five c rite ria  (fou r su rv ey  and expert reco m m en d a tio n ) but w as unavailab le  fo r interv iew . 

A second  firm  (7) m et all the survey  based c riteria  but w as also  u navailab le  fo r in terv iew . T h ree  o th er firm s 

(five in to ta l) refused  requests fo r in te rv iew s and fu rth er analysis. T he reasons given fo r refusal w ere tim e 

constra in ts, lack  o f  in terest and confiden tia lity . In the end, six firm s ag reed  to in terv iew s four o f  w hich  had 

been included  in the IM SS survey  p lus tw o  recom m ended  by  experts. B oth these firm s, no t included  in the 

o rig inal IM SS su rvey  but recom m ended  by  tw o experts and in te rv iew ed , also  responded  to  the second 

survey. O f the six firm s in terv iew ed  five responded  to the second  IM SS survey. Six cases enab les  bo th  literal 

and th eo re tical rep lica tion  (Y in , 2003).

T he fo u r firm s iden tified  in the survey  analysis are from  this po in t on called  A, B, C and D. T he tw o firm s 

iden tified  th rough  experts are X and Y (T able  4 .5 .2).

T able  4 .5 .2
F irm s A greeing  to Further A nalysis_________________________________________________________

S e le c tio n  C r i te r ia

F irm
H igh

Innov a tio n
S core

H igh  Irish  
(IE ) Score

H igh IM S S  
(E S ) Score

ISO
14000

E xperts
A ccep t

In te rv iew

2nd

S urvey

1 (A ) ✓ ✓ ✓ ✓

2 ( B ) ✓ ✓ ✓ ✓ • / X

8 ( C ) ✓ ✓ ✓ ✓

9 ( D ) ✓ ✓ ✓

X - - - ✓ ✓ ✓ ✓ ✓

V - - . ✓ ✓  ✓ ✓ ✓

T o ta l 2 3 1 4 3 6 5

4.5.1 Interviews

As m entioned above p rim ary  data  w ere a lso  collected  through  in te rv iew s w ith selected  firm s w hich w ere 

chosen on the basis o f their responses to the IM SS III survey as w ell as through consu lta tive  in terv iew s with 

experts and available secondary  data. The in terv iew s served  several purposes. Firstly, the in terv iew s with 

experts enab led  the additional identification  o f progressive  and innovative  m anufacturing  firm s in the arena 

of env ironm ental m anagem ent. Secondly, in terv iew s w ith  experts and firm s assisted in understand ing  the 

current situation in Ireland regard ing  the take-up  o f env ironm ental m anagem ent p ractices and stra teg ies such 

as certification , leg islation , institu tional support m echan ism s as w ell as general barriers and m otivators. 

L astly , the in terv iew s w ith firm s prov ided  rich  em pirica l data unavailab le  from  the survey and  they  p rov ided  

c learer insights in to  the p ractices and strategic approach to env ironm ental m anagem ent w ithin each  firm.
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4 .5 .1.1 In len'iews with Experts

C o ntac t w as m ade w ith a range o f  lead ing  organ isations dealing  w ith m an ufactu ring  firm s in the realm  of 

env iro n m en ta l m anagem en t in Ireland. Susta inab le  E nergy  Ireland (SE I) is a  d iv is ion  o f  E n terp rise  Ireland 

the state ag en cy  supporting  ind igenous business developm en t. SEI p rom otes susta inab le  m anufactu ring  

th rough  a range  of p rogram m es, aw areness ra ising , train ing  and financial supports. B usiness in the 

C o m m u n ity  Ireland  (B IT C I) is a m em bersh ip  based  organ isation  w hich  w as estab lished  in Ireland  in 2000 

and sp ec ia lises in p ro v id in g  con su ltan cy  support fo r social re sp onsib ility  and co m m unity  involvem ent. 

B IT C I cu rren tly  has 40  m em bers w hich  are leading o rgan isations in Ireland  and large em ployers . The Irish 

B usiness and  E m ployers C onfedera tion  (IB E C ) is the lead ing  business and em p lo y ers o rgan isation  in Ireland 

w ith  7 ,500  m em bers from  all sectors. IB E C  hosts m any  industry  g roups and ne tw orks and prov ides expert 

tra in ing  and con su ltan cy  in all areas o f business includ ing  env ironm en ta l m anagem ent. C ertifica tion  E urope 

is a D ublin  based  in ternational consu ltancy  specia lis ing  in train ing , aud iting  and certification  in the areas o f 

qua lity , h ealth  and safety , energy  m anagem ent, e lectron ic  signa tures and environm en ta l m anagem en t 

includ ing  ISO  14001 and EM A S.

In terv iew s w ere con d u cted  w ith the fo llow ing  experts;

D oro thy  M axw ell -  Susta inab le  E nergy  Ireland (E nterprise  Ireland)

D arina E ades -  B usiness in the C o m m unity  Ireland

D avid M anning  - IB EC  E n v ironm en t U nit (and fo rm erly  o f  R epak)

John R yan -  C ertifica tion  E urope (ISO  14001)

A lso , a short te lephone  conversa tion  w as held w ith Noel D uffy  -  C lean T echno logy  C en tre  (C T C ), C ork  

Institu te  o f  T echno logy . T he C T C  w orks c losely  w ith the E nvironm enta l P ro tection  A gency  in research ing  

and p rom oting  the use o f  im proved  m anufacturing  techno log ies fo r o rgan isations.

4.5.1.2 In te n ’iews with Finns

R egard ing  the selected  firm s, contact w as m ade w ith the survey  resp o n d en t and in terv iew s w ere arranged  

d irec tly  w ith them  and /o r w ith ano ther nom inated  firm  represen tative. In m ost firm s o th er re levan t personnel 

w ere  a lso in te rv iew ed  so  that at least tw o people  w ere in terv iew ed . In som e cases people w ere  in terv iew ed  

separa te ly  and in o thers toge th e r depend ing  on w hat m ost su ited  the in terv iew ees.

All in te rv iew s w ere co n d u cted  on-site  and lasted  betw een  1.5 and 2 hours. A  sem i-struc tu red  fo rm at w as 

fo llow ed. A list o f them es and top ics to be covered  w as consu lted  and considerab le  scope w as a lso  given for 

d iscussion  to  develop  w ith  in terv iew ees. The in tention  w as to give d irec tion  in term s o f topic  and re levance 

to study  w hile  a llow ing  the in terv iew ee to e laborate  as free ly  as possib le . In terv iew s in four o f  the six firm s 

w ere  reco rded  and w ritten  up and categorise  th em atica lly  w ith in  tw o days o f tak ing  place. I did not w ork  

from  transcrip ts but w as ab le  to consu lt and re -listen  to  the reco rd ings as the need arose. In terv iew s in the 

rem ain ing  tw o  firm s w ere not recorded  fo r reasons o f  im p ractica lity  but ex tensive  notes w ere taken  during 

the in te rv iew s and these w ere w ritten  up and categorise  th em atica lly  im m edia te ly  afterw ards.

4.5.2 Case analysis

T hree  levels o f  analysis o f case  stud ies are suggested  by  Skrtic  (Skrtic , 1985). The first level occurs w ith data  

co llection  in the field , the second during  the u tiliz ing /ca tegorising  process. The th ird  level com prises
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analysis, in te rpreta tion , syn thesis and transla tion  - p resen ting  data  fo r reader w ith  in te rpreta tion , tacit 

know ledge  and values o f  re sea rch er (Skrtic, 1985).

T he term  case  analysis is used  to  describe  the analysis o f the firm s. A lthough  full case  stud ies o f the se lec ted  

firm s w ere not co n d u cted , the p rocess o f  data  co llection  (in terv iew s, docum en tation  and survey) and analysis 

fo llow s the p ro cesses typical o f case study  (Y in , 2003). Full case study  w as unfeasib le  due to issues o f  access 

to  firm s and confiden tia lity .

T he stra tegy  o f analysis invo lved  re ly ing  on theoretical p ropositions -  the m ost p re fe rred  stra tegy  acco rd ing  

to  Y in - w here  theo re tical o rien tation  and p ro positions guide the study  and aid the resea rch er to focus on 

requ ired  da ta  and to  o rgan ise  (Y in , 2003).

T he technique  em ployed  fo r the analysis invo lves a com bina tion  o f  p a tte rn -m atch ing , exp lanation  and 

them atic  cross-case  analysis -  (Y in, 2003). P a tte rn -m atch ing  com pares an em pirica lly  based  pattern  w ith a 

p red ic ted  one such as the re la tionsh ips betw een  innovation  and environm en ta l m anagem en t. E xp lanation  is a 

form  o f  p a tte rn -m atch in g  using  a p resu m ed  set o f  causa! links to  exp la in  the p h en o m en a  such as the links 

betw een  en v ironm en t, innovation  and perfo rm ance . C ross-case  analysis com pares the individual firm s w ith 

each  o th er and tests fo r sim ila r and /or d ifferen t patte rns and them es.

4 .5 .2 .1 Presentation  o f  C ase A nalyses and tem plate

T he resu lts o f the case  analyses are p resen ted  in a narra tive  fo rm at acco rd ing  to the p rom inen t them es. 

R esults fo r each firm  are p resen ted  separa te ly  fo llow ed  by the cross-case  analysis. T he tem plate  fo r the 

p resen ta tion  o f  case analyses is show n o v e rle a f  with a  b rie f  descrip tion  o f  each  topic. The h ead ings d iffer 

sligh tly  be tw een  firm s depend ing  on the em p h asis each  firm  p laces on the top ic  and on the in form ation  

availab le  to  the researcher. T he in form ation  includes da ta  from  the IM SS surveys, in te rv iew s as w ell as o ther 

docum en tation  from  the firm s and th e ir w ebsites and in som e cases secondary  data  from  th ird  parties.
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Template for Case Analyses - Headings

Selection fo r  Further Analysis: This outlines the criteria by which the firm in questions was selected for 

further analysis.

Description: This describes the manufacturing activity of the firm and of the plant/site studied 

Location: This gives the general location of the plant 

Corporate Headquarters: Country o f headquarters 

Sales: W here possible this gives the sales

Employees: The number o f employees at the plant and in the firm 

In ten ’iews: Interviewees, date and location of interview(s)

General Profile: General description of firm, its products and focus of relevant activities 

M anufacturing: Description o f manufacturing

Innovation & Technology  This describes the emphasis the firm places on innovation and technology and 

highlights any particular points of interest such as investm ent in R&D.

Innovation, Technology & Environm ent This describes the inclusion of the environment in the firm 's 

innovation and technology processes, R&D, budgets etc

Training This describes the training employees receive in general and in relation to the environment.

Incentives W here relevant this describes incentive schemes within the firm

Waste M anagem ent This describes the waste management operations of the firm

Packaging This describes the design and management of packaging

WEEE & RoH S  This describes the effect of W EEE and RoHS regulations on the firm and its operations and 

how the firm is dealing with these.

Energy Use This describes the type of monitoring the firm uses and how energy savings are made. W hether 

the firm is engaged in Emissions Trading Scheme or if it requires a Greenhouse Gas Emission Permit.

Environm ental Strategy This section details corporate policy, use of environmental management systems, 

integration with other activities and business requirements.

Environm ental M anagem ent Systems (EMS) The use of a formal EMS is outlined and whether it is certified 

or not. Integration of EMS with other systems.

Training Outline any special training in environment

D rivers Describes major influences on environment policy and practices

N etworking  Outlines environment o f corporate social responsibility related networking
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Results -  S u n ey - General

5. RESULTS 
PART 1 - Survey Analyses

5.1 Introduction

T he resu lts are p resen ted  in tw o chapters. T h is first chap ter p resen ts the resu lts from  the In ternational 

M an ufac tu ring  S tra tegy  S urvey  (IM SS). G enera l resu lts are first p resen ted  o f variab les re la ting  to the 

p osition  of the env ironm en t in m anufacturing  stra tegy  as w ell as the general resu lts o f  v ariab les re la ting  to 

innovation  and perform ance. T hese resu lts are p resen ted  fo r bo th  all IM SS resp o n d en ts and fo r the Irish 

based  respondents. T here  then fo llow  resu lts  perta in ing  to  the d evelopm en t o f  the IM SS en v ironm en ta l index 

and subsequen t analyses. The final section  o f th is chap ter p resen ts som e results spec ific  to  the Irish 

resp o n d en ts re la ting  to env ironm ental m anagem en t and used in con junction  w ith the IM SS env ironm en t 

index and innovation  v ariab les to assist in the se lec tion  o f cases fo r fu rther analysis.

T he second  results chap ter. C hapter 6, p resen ts the six cases se lec ted  fo r fu rther analysis. T hese  are all Irish 

based  firm s four o f  w hich  w ere selected  on the basis o f the IM SS survey  resu lts  and the rem ain ing  tw o  w ere 

se lec ted  based on the recom m endation  o f experts. T he find ings are d iscussed  and analysed  in C hap ter 7.

5.2 IMSS Survey - General Results

T he IM SS survey includes 558 responden ts from  17 coun tries w ith  32 responden ts from  Ireland  (Table 

5 .2 .1). T he m ean size o f  the responden ts is 1,031. H ow ever, as the table show s, size varies co n sid erab ly  and 

the m edian  is 245. T here  is good represen tation  across all size g roups (T able  5 .2 .2).

T able  5.2.1
IM SS R espondents by  C oun try  and M ean Size

C ountry  Number Percent Mean No. Employees

A rgentina 14 2.5 281

A ustralia 40 7.2 279

Belgium 19 3.4 428

Brazil 35 6.3 625

C hina 30 5.4 2,603

Croatia 35 6.3 355

D enm ark 38 6.8 445

G erm any 32 5.7 678

H ungary 58 10.4 547

Ireland 32 5.7 415

Italy 60 10.8 1,991

N etherlands 14 2.5 223

N orw ay 51 9.1 56

Spain 20 3.6 667

Sw eden 19 3.4 846

UK 47 8.4 1,886

USA 14 2.5 7,954

T o ta l 558 100 1,031

std. dev = 4.515
m edian = 245
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Table 5.2.2 also shows the breakdown of respondents according to the International Standard Industrial 

Classification (ISIC) (revision 2). The majority o f respondents are in the categories of metal products, 

machinery and electrical equipment. The ISIC pattern of Irish based respondents differs considerably from 

the overall with the majority of Irish firm s (66%) in the category o f electrical equipm ent, apparatus, 

appliances and supplies (383) and no representation from transportation equipm ent (384). This reflects the 

composition of the sector in Ireland.

T ab le  5.2.2
Size G roup  and Industrial C lass if ic a tio n ” 
and Irish R esponden ts (n=32)

o f  All IM SS R esponden ts (N=558)

Size G roup % All IMSS Firms % Irish Based Firms

1-100 21 28

101-250 32 25

251-500 19 25

501-1500 18 16

1501-max 10 6

ISIC  C o d e“ Mean Size % All IMSS Firms % Irish Based Firms

381 746 33 19

382 770 26 3

383 966 24 66

384 2,663 9 0

385 1,435 8 12

Total 1.033 100 100
“ IS IC  ( re v  2):

381 - M e ta l  p ro d u c ts ,  e x c e p t  m a c h in e ry  &  e q u ip m e n t;
3 8 2  - M a c h in e ry ,  e x c e p t  e le c t r ic a l ;
3 8 3  - E le c tr ic a l  e q u ip m e n t,  a p p a ra tu s ,  a p p lia n c e s  &  s u p p lie s ;
3 8 4  - T r a n s p o r ta t io n  e q u ip m e n t;
3 8 5  - P ro fe s s io n a l  &  s c ie n t if ic ,  m e a s u r in g  & . c o n tro l lin g  e q u ip m e n t  (n o t e ls e w h e re  c la s s if ie d )  &  

p h o to g ra p h ic  &  o p tic a l  g o o d s .

5.2.1 Environm ent in Strategy

The IMSS survey includes four key manufacturing strategy questions relating to: com petitive priorities, use 

of action program m es, performance im provem ent and im provem ent goals. Each of these questions com prises 

of a list o f items each including one environmental item. These four environmental items are later used in the 

compilation of the environm ent in strategy (ES) index.

Competitive priorities (Table 5.2.3) show how the respondents view the im portance of each item to win 

orders from their custom ers compared to their competitors on a scale o f 1 to 5 (1= Not im portant and 5 = 

very important). Overall, the competitive priorities o f respondents most closely reflect the N oble (1995) 

model sequences - emphasising quality, dependability and delivery, with lower prices taking precedence over 

flexibility and innovation. The only difference Irish firms show compared to the other IMSS respondents is in
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the  lesser im portance they  give to faster deliveries. O verall, en v ironm en ta lly  sound products are the low est 

ranked  com petitive  p rio rity  and the on ly  one w ith a  m ean o f  less than 3.

A ction  p rogram m es are defined  in the IM SS questionnaire  as m ajo r p ro jec ts a im ed  at p rod u c in g  considerab le  

changes in m anagem ent p ractices and o rgan isation  and to w hich  m anagem en t is com m itted , focussed  and 

devo tes high resource  and innovation  efforts. T h ey  are d iv ided  in to  14 areas o f  activ ity  (T able  5 .2.3). 

O verall, m ost e ffo rts in the p rev ious three  years w ere a im ed at ex pand ing  m anufactu ring  capacity , updating  

process equipm ent, in fo rm ation  & com m unica tion  tech n o lo g ies/E R P  softw are, quality  im provem en t and 

env ironm ental co m patib ility  /  health  & safety. G reate r use o f action  p rogram m es is reported  by  Irish based 

firm s in all areas excep t in ou tsourc ing  non-core  activ ities w hich is sligh tly , bu t not sign ifican tly , lo w er than 

o th er respondents. S ig n ifican tly  h igher use by  Irish firm s is noted  in seven areas includ ing  env ironm ental 

com patib ility  and health  & safety. O verall, action  p rogram m es fo r env ironm en ta l co m p atib ility  /  health  & 

sa fety  rank in the top five.

T a b le  5 .2 .3
C o m p e titiv e  P r io r i t ie s  a n d  U se  o f  A c tio n  P ro g ra m m e s  o v e r  p re v io u s  3 y ea rs  
fo r  A ll IM S S  R e sp o n d e n ts  (N = 5 5 8 )  an d  I rish  b a s e d  R e sp o n d e n ts  (n=32)

M ean Im portance (1-5)

C o m p etitiv e  I’r io ritic s All IMSS Irish Firms

ProclucI design and quality 4.3 4.3

C onform ance quality 4.2 4.2

D ependable deliveries 4.1 4.0

Faster deliveries 4.0 3.6*

Superior custom er service 3.9 3.9

Low er selling prices 3.7 3.7

W ider product range 3.3 3.6

G reater order size flexibility 3.3 3.1

N ewer products more frequently 3.2 3.3

E nvironm entally sound  products 2.9 2.9

M ean Use (1-5)

A ction  P ro g ra m m e s All IMSS Irish Firm s

Expanding m anufacturing capacity 3.3 3.8*
U pdating process equipm ent 3.2 3.5
Inform ation & com m unication technologies/ER P 3.2 3.4
Q uality im provem ent 3.2 3.6*
E nvironm ental com patibility /  health & safety 3.2 3.6*
Process focus &. stream lining 3.1 3.6*
W orkforce delegation & knowledge 3.0 3.1
Restructuring supply strategy 2.8 3 .2 t
Im plem enting pull-production 2.8 3.3*
New product developm ent im provem ent 2.8 2.9
E quipm ent productivity  im provem ent 2.7 2.8
O utsourcing non-core activities 2.6 2.3
Process autom ation 2.5 2.6
R eorganizing for e-com m erce 1.9 2.5*
t p=0.053, • p<0.05
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The rem aining two IMSS strategy questions looic at performance im provem ent over the previous three years 

and the im provem ent goals for the next three years in 17 areas o f activity including environmental 

perform ance (Table 5.2.4). On average, im provem ent was reported in all areas of activity (mean >3). Greatest 

im provem ent is reported in product quality and reliability and volume flexibility. Product quality and 

reliability rem ains the most im portant im provem ent goal for firms followed by labour productivity, delivery 

reliability and procurement costs. Irish based firms on average report greater im provem ent in the 

perform ance of volume flexibility, labour productivity, capacity utilisation, inventory turnover and 

environmental performance. The im provem ent goals for Irish based firms differ slightly from other IMSS 

firms w ith significantly greater importance given to overhead costs and time to market.

Overall, despite having been ranked highly in the use o f action programmes, reported im provem ent in 

environmental perform ance is among the lowest and it rem ains the lowest ranked im provem ent goal. This 

reflects its lowest rank in the competitive priorities. Among Irish respondents environmental perform ance is 

in the mid range of perform ance im provem ent and the second lowest im provem ent goal.

Table 5.2.4
Performance Im provement over previous 3 years and Im portance of Im provement Goals for 
next 3 years for All IMSS (N=558) and for Irish based Respondents (n=32)________________

Perform ance Im provem ent Im provem ent Goals
Mean Improvement (1-5) Mean Importance (1-5)

All IMSS Irish Firm s All IMSS Irish Firm s

M anufacturing  conform ance 3.7 3.7 3.9 3.9

Product quality and reliability 3.8 3.8 4.3 4.2

Product custom isation ability 3.6 3.4 3.4 3.3

V olum e flexibility 3.8 4.1* 3.7 3.9

M ix flexibility 3.6 -i.l 3.6 3.7

T im e to m arket 3.5 3.6 3.8 4.1 t

C ustom er service & support 3.7 3.9 4.0 4.3

D elivery speed i . l 3.6 3.9 3.9

D elivery reliability 3.7 3.8 4.1 4.1

M anufacturing lead time 3.7 3.8 4.0 4.2

P rocurem ent lead time 3.4 3.4 3.9 4.1

Procurem ent costs 3.3 3.3 4.1 4.3

L abour productivity 3.6 3.9* 4.2 4.4

Inventory turnover 3.5 3.7* 3.9 4.0

C apacity  utilisation 3.5 3.8* 3.8 4.1

O verhead costs 3.2 3.3 4.0

E nvironm ental p e ifo n n a n ce 3.5 3.7* 3.4 3.6

** p<0.01, * p<0.05. t  p<=0.05

5.2.2 Innovation and Performance Related Variables

As discussed in the methods chapter, the IMSS survey does not include direct measures o f innovation and 

perform ance. However, variables relating to innovation and perform ance, and those reflecting innovative 

capacity and progressive use of new technologies and processes, are identified in the methods chapter (Table 

4.4.1 page 96). The results of these variables are presented in following order: technology and management 

system s; innovation and innovation score; formalisation; external integration; quality, efficiency and
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em ployee  com pensa tion ; and in ternationalisa tion . T hese  v ariab les are later used  in the  analysis o f  the 

en v iro n m en t index and in the selection  o f firm s fo r fu rth er case  analysis.

5.2.2.1 Innovation and Performance -  Technology, M anagem ent Systems and Product D evelopment

T ech n o lo g y  re la ted  variables include use o f tech n o lo g y  for operationa l activ ities and use o f  en terp rise  

reso u rce  p lan n in g  (ER P) system s softw are  to support m anagem ent o f d ifferen t functional areas (T able 5 .2 .5). 

In bo th  cases a com posite  variab le  is c reated  to  give overall use o f  tech n o lo g y  and ER P. T hese  are c rea ted  by 

su m m in g  the responses (1-5) in the list o f item s to give a possib le  m axim um  o f 65 and 35 respec tive ly . T he 

use o f  these com posite  variab les m akes it eas ie r to m anage the assessm en t com parison  o f  firm  innovation .

O verall, use o f  technolog ies for operational activ ities rem ains low  w ith on ly  one techno logy , co m p u te r aided 

desig n /eng ineering , scoring a m ean o f  m ore than  3. In the case  o f  Irish based  firm s, use o f s tan d ­

a lo n e /num erica l contro l m achines is low er than  average. Irish firm s report s ign ifican tly  g rea te r use o f  flex ib le  

m an u factu ring /assem bly  system s -  cells, co m p uter-a ided  in sp ection / tes tin g / track ing , eng in eerin g  da tabases, 

p ro duct data  m anagem en t system s and LA N  W A N  /in tran e t/ shared  databases/In ternet. H ow ever, Irish firm s 

d o  no t d iffe r from  the IM SS sam ple  in their overall use o f technology.

T able  5.2.5

U se o f  T echno logy  fo r O perational A ctiv ities, Use o f E R P w ith ‘O v e ra ll’ C om posite  
variab les used for Innovation  Score (sum ) fo r All IM SS (N = 558) and Irish based 
R espondents (n=32)__________________________________________________________________

M ean (1-5)

Use o f T echnology  fo r  O p era tio n iil A ctiv ities All IMSS Irish Firm s

S tand-alone/N um erical Control m achines 2.7 2.1*

M achining centres 2.2 1.8

C om puter N um erical C ontrol / D istributed N um erical Control 2.4 1.8

A utom ated tool change - parts loading/unloading 2.0 1.9

R obots 1.6 1.6

Autom ated guided vehicles 1.1 1.!

A utom ated storage-retrieval systems 1.4 1.4

Flexible m anufacturing/assem bly system s - cells 2.0 2.9*

C om puter-aided inspection/ testing/ tracking 2.4 2.9*

C om puter aided design/engineering 3.6 3.3

Integrated design-processing system s 2.3 2.1

Engineering databases. Product Data M anagem ent system s 2.9 3 g***

L A N -W A N / Intranet / Shared databases/Internet 3.0 3.8**

O verall Use o f  Technology fo r  O perational A ctiv ities (max. 65) 24 

U se of E R P  fo r  M an ag em en t

24

M aterial m anagem ent 2.1 4.4**

Production planning and control 3.5 4.1*

Purchasing and supply m anagem ent 3.6

Sales and distribution m anagem ent 3.1 3.5

A ccounting and finance 3.9 4.3*

H um an Resources m anagem ent 2.5 2.3

Project M anagem ent 2.5 2.5

O verall Use o f  ERP (max. 35) 23 26*

*** p<0.001, *• p<0.01, * p<0.05
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In general, use of ERP is higher than use of technologies for operational activities (Table 5.2.5) and is highest 

in the areas of accounting / finance and material management. Irish based firms report significantly higher 

use of ERP in these areas as well as for production planning /control and purchasing / supply management. 

Overall mean use of ERP by Irish firms is higher than for other IMSS firms.

As well as the composite variables for use of technologies for operational activities and ERP, two composite 

variables are created for the management o f product development. These two variables are Co-ordination of 

Design & M anufacturing and M anagem ent o f the Product Developm ent Cycle. They are based on the factor 

loadings for two groups of three related variables (use of rules & standards/cross-functional team s/job 

rotation and use of manufacturing in design/concurrent engineering/prototypes & tests) as outlined in Table 

5.2.6. Irish firms differ from other respondents in their greater use of cross-functional teams.

Table 5.2.6
Product Development Variables -  ‘O verall’ Composite variables used for Innovation 
Score (factor scores) for All IMSS (N=558) and Irish based Respondents (n=32)

P ro d u c t D evelopm ent All IMSS Irish Firms

U se of rules and standards 3.7 3.9

U se of cross-functional team s 3.4 3.8*

U se o f jo b  rotation 1.7 1.7

O verall C o-ordination o f  Design & M anufacturing (factor score) 0 0.19255

Early involvem ent o f the m anufacturing function 3.5 3.6

Use o f  concurrent engineering 3.4 3.6

U se of tests and prototypes 3.7 3.7

O verall M anagem ent o f  Product D evelopm ent Cycle (factor score) 0 0.15273

•**p<0.001, **p<O.OI, *p<0.05

S.2.2.2 Innovation and P erform ance - Innovation an d  Innovation Score

Eight variables are employed to create an innovation score for each firm. These include the four composite 

variables described above: technology, ERP, co-ordination of design & m anufacturing and product 

development. The four other variables used in the innovation score are: investm ent'^ in R&D, 

training/education and process equipm ent as well as costs o f m anufacturing overheads’’. The developm ent of 

the innovation score is described in the methods chapter (page 94)'^'. The results for these variables and of the 

innovation score are presented in Table 5.2.7. Irish based firms are distinguished in their higher use of ERP 

and greater investm ent in training and education. However, Irish firms do not differ from other IMSS 

respondents in the mean innovation score. Firms are categorised into three groups according to their

Investm ent is % u n it's  revenues.

M anufacturing overheads as a percentage o f  total m anufacturing costs. M anufacturing overheads include salaries 
within design, planning and m aintenance, and o f indirect personnel in production, but exclude costs such as 
adm inistration and sales. (O ther m anufacturing costs are direct salaries/w ages, outsourced/contract work and direct 
m aterial).

'■* The innovation score is calculated by giving a respondent a score o f 1 if it is in the top quartile (25% ) for each o f  the 
eight variables and a score o f 0.5 if  it is in the second quartile (top 50-25% ). These are sum m ed to give a m axim um  
possible innovation score o f 8.
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innovation  score: low  (0-1 .5), m edium  (2-3) and h igh (3.5-8). T he m ajo rity  o f firm s are in the  low  scoring  

group  (41 % ) w hile ju s t over one q uarte r are have a h igh score.

T a b le  5 .2 .7
In n o v a tio n  V a r ia b le s  an d  In n o v a tio n  S c o re  fo r  A ll IM S S  (N  
R e sp o n d e n ts  (n=32)

= 5 5 8 ) an d  Irish  b a se d

M ean

In n o v a tio n  V ariab les All IMSS Irish Firm s

Use o f  technology for operational activities (com posite max. 65) 24 24

Use o f  ERP (com posite max. 35) 23 26*

R&D investm ent (% revenues) 4.2 4.6

Process equipm ent (% revenues) 6.0 4.4

Training & education {% revenues) 1.8 2.6**

M anufacturing O verheads (% m anufacturing costs) 18.4 18.6

C o-ordination o f Design & M anufacturing (factor score) 0 0.19255

M anagem ent o f Product D evelopm ent Cycle (factor score) 0 0.15273

Innovation Score (ma.x. 8} 2.3 2.5

% All IMSS % Irish

Low Innovation Score (0-1.5) 41 38

M edium  Innovation Score (2-3) 32 31

High Innovation Score (3.5-8) 27 31

» p<0.05. ** p<0.01

5.2.2.3 Innovation and Performance - Formalisation

T he fo llow ing  tab les give the general resu lts for the innovation  and p erfo rm ance  re la ted  v ariab les identified  

in the IM SS su rvey  in the fo llow ing  order: fo rm alisa tion ; ex ternal in tegration ; quality , e ffic iency  and 

em ployee  com pensa tion ; and in ternationalisa tion  (T ab les 5.2.8 - 5 .2 .10). Fo rm alisa tion  o f m anufactu ring  

stra tegy  includes the ex ten t (1-5) to w hich the firm  uses a form al w ritten  s tra tegy  and the m utual influence 

b etw een  m anufactu ring  stra tegy  and business/m arke ting  stra teg ies and goals. In general m an ufactu ring  has 

less in fluence on b u siness/m arketing  stra teg ies (3 .1) than v ice  versa  (3.4). T h is pattern  is stronger in Irish 

firm s (2 .9  and 3.7 respec tive ly) a lthough they do not d iffer s ign ifican tly  from  o th er IM SS firm s (T able 5 .2.8).

A lm ost th ree  quarte rs o f  all firm s have IS 0 9 0 0 0  quality  m anagem en t certification  includ ing  all Irish 

resp o n d en ts (T able 5 .2 .8). Less than one fifth  o f  all firm s have IS 0 1 4 0 0 I  env ironm en ta l m anagem ent 

certification . H ow ever, 41%  o f Irish responden ts are certified .
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Table 5,2,8
E x te n t o f  F o rm a lis a t io n  o f  M a n u fa c tu r in g  S tra te g y  an d  th e  M u tu a l In flu e n c e  o f  
B u s in e s s /M a rk e tin g  S tra te g ie s  an d  G o a ls , P e rc e n t  F irm s  w ith  IS O  C e rtif ic a tio n  fo r  
A ll IM S S  (N=558) an d  Irish  b a se d  R e sp o n d e n ts  (n=32)

M ean (1-5)

Formalisation All IMSS Irish Firm s

Extent o f  a Form al W ritten M anufacturing Strategy 3.4 3.5

B usiness/m arketing goals translate into m anufacturing strategy 3.4 3.7

M anufacturing influence on business/m arketing strategies/goals 3.1 2.9

Certification % All IMSS % Irish

IS 0 9 0 0 0  (Q uality M anagem ent) 73 100

IS014001  (Environm ental M anagem ent) 18 41 **

**p<0.01

S.2.2.4 Innovation and Performance - External integration

External integration includes the collaboration of firms with suppliers, customers and other organisations in 

the product development process and in planning decisions and management of flow of goods (Tables 5.2.9 

and 5.2.10), Regarding the collaboration of firms in the product development process, suppliers in general 

have very little involvement in product development concept, functional specifications or design. However, 

they are more involved in component development and engage in this with approximately one third of firms. 

Around half of firms engage in product development with customers but not in component development. The 

role of customers in component design is significantly lower in Irish firms than for other IMSS firms. Overall 

collaboration with suppliers, customers and other organisations in the product development process is 

measured in a composite variable of co-design activities. This measures the total number of areas in which a 

firm collaborates with external organisations with a maximum possible score of 21 (Table 5,2,10), On 

average firms collaborate in three areas.

External integration can also be measured by the extent of co-ordination with suppliers and customers for 

planning decisions and flow of goods (Table 5,2,9), This is seen to a greater extent with suppliers in 

agreements on frequency of deliveries followed by sharing of information about production decisions and 

demand forecasts. In general there is less co-ordination with customers than with suppliers (Table 5,2,9), 

Agreement on frequency o f delivery is also the most used form of co-ordination with customers, Irish based 

firms are generally more involved in the sharing o f information, use of Kanban systems and supplier 

managed inventories compared to other firms. This is consistent with previous results on the use of 

technologies and management ERP systems.
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Table 5.2.9
E xternal In teg ra tion  fo r A ll IM SS (N = 558) and Irish based  R esponden ts (n=32)

Co-Design Activities with Suppliers with C ustom ers

%A1I IMSS % Irish %AII IMSS % Irish

Product concept 3 0 51 50
Product functional specifications 5 7 58 63
Product design 7 3 29 37
Manufacturing process design 10 10 4 0
Component functional specifications 21 30 27 17
Component design 33 30 16 3*
Component process design 33 33 7 3

C o-ordination with Suppliers with C ustom ers

Mean Use (1-5) All IMSS Irish Firms All IMSS Irish Firms

Share information about inventory levels 2.7 3,2* 2.3 3.1*
Share information about production planning / 

demand forecast 3.1 3.3 2.7 3.0

Co-location of plants 1.2 1.6 1.1 1.4
Use of standard packages / containers 2.5 2.5 2.3 2.7
Agreements on delivery frequency 3.6 3.9 3.2 3.7
Use of Kanban systems to acquire materials 1.8 2.4* - -
Use of Kanban systems to deliver product - - 1.3 1.6
Supplier managed/held inventories at firm 1.8 2 g** - -
Manage customer inventories / supply 

consignment stock - - 1.6 2.1

•p< 0 .0 5 . **p<O.OI

T ab le  5 .2 .10
E xternal In tegration  (C om posite  V ariab les) and A rc o f In tegration  G roups for All 
IM SS (N = 558) and Irish based  R espondents (n=32)

E xternal Integration

Mean

All IMSS Irish Firms

Co-Design activities (max. 21) 3 3

Co-ordination with suppliers (max. 35) 17 20**

Co-ordination with customers (max. 35) 15 18*

Arc of Integration % All IMSS % Irish

Inward 12 6

Periphery 52 41

Supplier Facing 12 16

Customer Facing 12 6

Outward Facing 12 31

difference *

* p<0.05, ** p<0.01

C o ord ination  w ith  suppliers and cu sto m ers for p lann ing  d ecisio n s and flow  o f  goods are m easured  in tw o 

co m posite  variables: co-ord ina tion  w ith suppliers and co -o rd in a tio n  w ith custom ers (T able 5 .2 .10). T hese
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tw o  variab les can then  be used  to p rov ide  an overall m easu re  o f supp ly  chain  co-ord ina tion  and in tegration  in 

the form  o f the A rc o f In teg ra tion  adap ted  from  ea rlie r IM SS analysis by F roh lich  and W estbrook  (2001). 

T h ey  c lass ify  A rc o f In teg ra tion  p ositions as fo llow s:

Group Position

Inw ard -fac ing  In lo w er quartile  fo r B O T H  supp liers &  custom ers

Periphery -facing  A bove  low er q u artile  fo r e ith e r supp liers O R  custom ers 

B U T  below  up p er quartile  fo r supp liers A N D  custom ers 

Supp lier-facing  In upper quartile  fo r supp liers A N D  below  upper quartile  fo r custom ers

C ustom er-facing  In upper quartile  fo r cu sto m ers A N D  below  upper quartile  fo r suppliers

O utw ard -fac ing  In upper quartile  fo r B O T H  supp liers & custom ers

O ver h a lf  o f all firm s are p e rip h ery -fac in g  w ith  12% in each  o f the o ther three  groups (T able 5 ,2 .10). The 

pattern  o f  Irish firm s d iffers s ig n ifican tly  from  o th er IM SS responden ts w ith a lm ost one th ird  in the ou tw ard- 

facing  group.

5.2.2.5 Innovation and Perform ance -  Quality, Efficiency and Employee Compensation

A s seen in the m anufactu ring  s tra tegy  resu lts  at the  beg in n in g  o f th is chap ter, quality  w as the m ost im portan t 

com petitive  p rio rity  and im provem en t goal and am o n g  the m ost used action  p rogram m es (T able 5 .2 .3  & 

5.2.4). T he b reakdow n o f q u a lity  expend itu re  and  costs are p resen ted  here. On average m ore q uality  

expenditu re  goes tow ards co rrec tiv e  m ain tenance  than  to p reven tive  m ain tenance (T able  5 .2 .1 1). O ne third 

o f q u a lity  costs are fo r in sp ec tion /con tro l costs. W hile on average 19% o f  quality  costs are for ex ternal 

q ua lity  the m ean is on ly  10% fo r Irish firm s. T h is m ay reflect the h igher use o f action  p rogram m es by Irish 

firm s fo r quality  im provem en t and IS 0900G  certifica tio n  for q u ality  m anagem en t o f all Irish  firm s com pared  

to three  quarters o f  all IM SS firm s.

E ffic iency  is m easured  as the am o u n t o f tim e spen t w ork ing  on products as a percen t o f total m anufacturing  

lead tim e (from  the stat o f  the first operation  to the fin ish  o f the last operation) -  the m ean th roughpu t tim e 

effic ien cy  is 43%  (T able 5 .2 .11).

O ver one q uarte r o f  firm s use group  in cen tiv es to  com p en sa te  em ployees (T able 5 .2 .11). M ore firm s use 

ind iv idual (31% ) and com p an y w id e  (38% ) incen tives. T hese  figures are low er fo r Irish firm s bu t the 

d ifferences are not sign ifican t.

5.2.2.6 Innovation and Performance -  Size. Sales and Internationalisation

A s show n prev iously  in T ab le  5 .2 .2 , the nu m b er o f  em p lo y ees is spread across all size groups. T he m ean  is 

1.031. Irish  firm s do not d iffer s ig n ifican tly  a lthough  their m ean  size is 414. T he g lobal size o f the Irish based  

firm s is s ign ifican tly  g reater re flec tin g  the  fo reign  orig in  o f  o ver three  quarters o f  Irish  firm s com pared  to 

less than  one th ird  o f all IM SS firm s (T able  5 .2 .12). T h is in te rnationalisa tion  is also  ev iden t in the ex ten t to 

w hich the Irish  based  firm s im port and export goods com p ared  to IM SS firm s in general (T able 5 .2.12).
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T ab le  5.2.11
E xternal In teg ra tion , Q uality , E ffic iency  and E m p lo y ee  C om pensation  for A ll IM SS 
(N =558) and Irish based  R espondents (n=32)

Mean

Q uality  Expenditure (% ) All IMSS Irish Firms

preventive maintenance 43 51

corrective maintenance 57 49

Q uality  Costs (% )

inspection/control costs 33 38

internal quality costs 24 23

preventive costs 24 30

external quality costs 19 10**

T hroughpu t Time Efficiency
Time spent working on products as % total manufacturing lead time 42

Employee Com pensation % All IMSS % Irish

Group incentives 27 19

Individual incentives 31 25

Companywide incentives 38 37

**p<0.01,*p<0.05

T able  5 .2 .12
for A ll IM SS (N = 558) and Irish based R esponden ts (n=32)

Mean

Size All IMSS Irish Firms

Size (no. employees -  Plant) 1,031 414

Size (no. employees -  Worldwide ) 20,859 24,975*

Sales (millions US $ year 2000) 27 36

ROI (2000) 19 66*

ROS (2000) 10 12

Internationalisation % Al! Firms % Irish Firms

Foreign Origin (% Firms with Foreign Headquarters) 30

Mean

All IMSS Irish Firms

% Purchases from own country 59 2 1 ***

% Purchases from economic region (excl. own country) 28 4 1

% Purchases from outside economic region 13

% Sales to own country 52 j

% Sales to economic region (excl. own country) 33 59***

% Sales to outside economic region 15 3 ] ***

*** p < 0.001: p<0.01. * p<0.05
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The results presented thus far in this chapter give a general overview  o f the position o f  the environm ent in 

manufacturing strategy as w ell as those variables in the IM SS survey identified as relating to innovation and 

performance. The results o f  Irish based firms have been highlighted as these firms w ill be the source o f  cases 

for further analysis.

The next section o f  the results presents the findings in relation to the position o f environmental m anagement 

in manufacturing strategy and the developm ent o f a measure o f its salience -  the environment in strategy 

(ES) index. The relationships o f the ES index with the innovation and performance related variables are then 

examined.

5.3 Environment in Strategy

Four key manufacturing strategy questions in the IM SS survey each include environmental management 

item s. Table 5.3.1 show s the mean results for these questions. A s noted in the previous section the 

environmental item is on average the low est ranking com petitive priority and im provem ent goal, and, despite 

being in the higher range o f  use o f  action programmes, its reported im provem ent is also in the lower range.

T a b le  5.3 .1
Environm ental M anagem ent in M anufacturing Strategy -  Four IM SS Q uestions and M ean (N= 558)

C o m p etitiv e  P rio ritie s A ction  P ro g ra m m e s
Mean Importance (1-5) Mean U.se (1-5)

Product design and quality 4.3 Expanding m anufacturing capacity 3.3
C onform ance quality 4.2 U pdating process equipm ent 3.2
D ependable deliveries 4.1 Inform ation/com m unication technologies/ER P 3.2
Faster deliveries 4.0 Q uality im provem ent 3.2
Superior custom er service 3.9 E nvironm ental com patibility / health & safety 3.2
Low er selling prices 3.1 Process focus & stream lining 3.1
W ider product range 3.3 Delegation & know ledge o f  w orkforce 3.0
G reater order size flexibility 3.3 R estructuring supply sttategy 2.8
N ew er products m ore frequently 3.2 Im plem enting pull-production 2.8
Environm entally sound  products 2.9 N ew  product developm ent im provem ent 

Equipm ent productivity  im provem ent 
O utsourcing non-core activities 
P rocess autom ation 
R eorganizing for e-com m erce

2.8
2.7
2.6
2.5
1.9

C h a n g es in P e rfo rm a n c e  Im p ro v e m e n t G oals
Mean Improvement (1-5) Mean Importance (1-5)

M anufacturing conform ance 3.7 3.9
Product quality  and reliability 3.8 4.3
Product custom isation ability 3.6 3.4
V olum e flexibility 3.8 3.7
M ix flexibility 3.6 3.6
Tim e to m arket 3.5 3.8
C ustom er service & support 3.7 4.0
D elivery speed 3.7 3.9
D elivery reliability 3.7 4.1
M anufacturing lead time 3.7 4.0
Procurem ent lead time 3.4 3.9
Procurem ent costs 3.3 4.1
L abour productivity 3.6 4.2
Inventory turnover 3.5 3.9
C apacity  utilisation 3.5 3.8
O verhead costs 3.2 4.0
E nvironm ental perform ance 3.5 3.4
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5.3.1 Environm ent in Strategy Index

A s d iscussed  in the m ethods chap ter (pages 91-93), ex am in in g  the m ean resu lts fo r all responden ts is 

u n sa tisfac to ry  fo r assessing  the relative im portance  o f  env ironm en ta l m anagem en t in m an u factu ring  strategy. 

A s we see in T able  5 .3 .2 , betw een  32%  and 48%  o f  responden ts give responses o f 4 o r 5 for the 

env ironm en ta l item s. H ow ever, it canno t be assum ed  that these  responden ts assign  greater im portance to the 

env ironm en ta l item s o v er o th er item s. A lthough  these resp onden ts give a response  above the m ean, they  m ay  

actually  assign  less im portance  to the env ironm en ta l item  com pared  o ther item s in the sam e question . For 

instance a response  o f fo u r fo r the com petitive  p rio rity  item  is above the m ean (2.9). H ow ever, if  the sam e 

responden t g ives all the o th er p rio rities a response  o f 5 then the en v ironm en ta l item  w ould , in fact, be o f  least 

im portance to that re sp o n d en t despite  being  above the m ean and appearing  to be m ore im portan t. The 

converse  is a lso  possib le  and respondents w ho give a respon.se below  the m ean for the env ironm en ta l item  

m ay not n ecessarily  rank  the item  below  o th er item s in the sam e question .

T able  5 .3 .2
IM SS E nv ironm en t in S tra tegy  R esponses (N = 558)

% Firm s Responding 1-5 for Environm ental Items

C om petitive Action C hange In Im provem ent

Response Priority Program m e Perform ance Goal

1 13 6 1 4

2 23 18 5 16

3 32 35 A1 33
4 22 29 40 29

5 10 13 8 19

M ean Response 2.9 3.2 3.5 3.4

W hat is im po rtan t in de term in ing  the sa lience o f env ironm en ta l m anagem en t in m anufactu ring  stra tegy  is not 

the abso lu te  value  or actual response fo r the env ironm en ta l item  in com parison  to the m ean fo r all 

responden ts bu t ra ther the re la tive  response  in com p ariso n  to the o th er item s in the  sam e question  fo r the 

sam e responden t. T herefo re  the position ing  o f the env ironm en ta l item  in re la tion  to the o th er item s is 

ca lcu la ted  by determ in ing :

1. each  re sp o n d en t’s m ean response and standard  dev ia tion  fo r the list o f  item s in the sam e question  and

2. the nu m b er o f standard  dev ia tions the env ironm en ta l item  is above or below  each re sp o n d en t’s list m ean

T he resu lts o f the re la tive  position ing  o f the env ironm en ta l item  w ith in  each  stra tegy  list are p resen ted  in 

T ab le  5 .3.3. T he env ironm en ta l item  is on average  less th an  one standard  dev ia tion  from  the list m eans. On 

average, the env ironm en ta l item  is negatively  p o sitioned  fo r com petitive  prio rities , perfo rm ance  

im provem ent and  im provem en t goals and it is positiv e ly  positio n ed  fo r action  p rogram m es.

H ow ever, look ing  separa te ly  at the m ean position  o f the en v ironm en ta l item  w ith in  each list does not give a 

m easure  o f the salience o f env ironm en ta l m anagem ent in m an ufactu ring  stra tegy  as a w hole . T herefore  these 

item s are com piled  in to  one index variab le  by  add ing  the  four p o sition ing  results. T h is index g ives the 

general p ro m in en ce  and strategic coherence  o f  env ironm en ta l m anagem en t in m anufactu ring  stra tegy  as a 

w hole  fo r each responden t. T he index scores are p resen ted  in T able  5 .3 .4  and three  groups are identified .
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Firms with an overall negative positioning of natural environm ent management score less than -1, neutral 

positioning scores range from -1 to +1, and positive positioning scores are higher than +1. Scores range from 

-6.9 to 5.6. The mean index score is -1.03 and the median is -1,3.

Twenty-tw o percent of respondents fall into the positive index group. This group may be said to exhibit 

strategic coherence in that the four strategy areas com bined  give a positive result. That means, overall, they 

place more em phasis on environmental management than on other areas in terms of competitive priorities, 

action program m es, performance im provem ent and im provem ent goals. In other words, environmental 

managem ent is salient in their m anufacturing strategy. Over half o f respondents (53% ) fall into the negative 

group, these may also be said to show coherence in their overall negative positioning of environmental 

m anagem ent in the four strategy areas. The neutral group (26% respondents) may reflect a generally neutral 

position in the four strategy areas or they may reflect a strategic incoherence in that some positive and 

negative results may combine to give a neutral result. The next step is to examine the relationship o f the 

index with innovation and performance variables.

Table 5.3.3
Relative Positioning of Environm ental Items in the Four IMSS Strategy 
Questions “ (N=558)

Strategy List Mean Relative Positioning of 
Environmental Item '' n

Competitive Priorities -.7313 544

Action Programmes .3360 533

Performance Changes -.1 130 531

Improvement Goals -.4863 551

Mean number of .standard deviation above or below respondent's list mean

Table 5.3.4
IMSS Environm ent in Strategy (ES) Index Results (N=497)

ES Index Score

Lowest -6.9
Highest 5.6
Median -1.3

Mean -1.03
(std dev) (2.41)

ES Index Groups % Firms Cumulative %

Negative (< -1) 52.9 52.9
Neutral (-1 to 1) 25.6 78.5

Positive ( > 1) 21.5 100
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5.3.2 Environment in Strategy Index, Innovation and Performance

T h e  env ironm en t in s tra tegy  (E S) index prov ides a tool for ex am in in g  the re la tionsh ip  o f env ironm en ta l 

m anagem en t in firm s w ith a range o f variab les assoc ia ted  w ith innovation  and perfo rm ance  in the IM SS 

survey. The extent to w hich these variab les can be used to p red ic t the salience o f env ironm en ta l m anagem ent 

in m anufactu ring  stra tegy  is la te r exp lo red  th rough  the developm en t o f  reg ression  m odels.

5 .3 .2 .1 Environm ent in S trategy Index -  C om parative  A nalysis

Firstly , com parative  resu lts  for the three index groups - positive , neu tra l and negative  env ironm en ta l 

position ing  -  show  som e re la tionsh ips w ith innovation  and pe rfo rm an ce  re la ted  variab les (T able  5 .3.5). 

H ow ever, only one specific  innovation  variable w as sig n ifican tly  asso c iated  w ith the ES index groups. 

Surprising ly , the ES index is inversely  re la ted  to investm ent in R & D . T he positive  g roup  spen t less on 

average  on R & D  (3 .2%  revenues) com pared  to  3.9%  fo r the neutral group  and 4.8%  fo r the negative  index 

group.

A lthough  the re la tionsh ip  o f  the ES index to the com posite  innovation  score is non-sign ifican t it is in teresting  

to  note that only 7%  o f  all firm s have both a positive  ES score and a h igh innovation  score (T able  5 .3.6). 

N ine percent o f all firm s have a positive  ES score and a negative innovation  score w hile 16% have a negative 

ES score and a high innovation  score. N ine teen  percen t are both negative and low  in ES and innovation  

scores respectively . It appears that there  is no d iscernab le  pattern  betw een  the innovation  and env ironm en t in 

s tra tegy  variables (C o rrela tions are w eak).

A s a cluster, variables re la ting  to fo rm alisation  and structure  have the m ost association  w ith the ES index 

groups (Table 5.3.5). U nsurpris ing ly , IS 0 1 4 0 0 1  is the m ost s ig n ifican t variab le  w hen co m p arin g  the three 

index groups. T h irty  percen t o f the positive  g roup  have certifica tion  co m p ared  to 21%  o f the neutral group 

and on ly  13% o f the negative  group. It is in teresting  to  note that, o f  those  w ith certification , m ore are in the 

negative  group (37% ) than e ither the neutral (29% ) or p o sitive  g roups (34% ). E ven so, th is differs 

sign ifican tly  from  the pattern  o f those w ho are not certified  w ith over h a lf  (57% ) in the negative  index group 

and o n ly  19% in the positive  group. (ISO  14001 is a lso  found  to  have a positive  re la tionsh ip  w ith th ree  o f the 

innovation  variables: techno logy  fo r operational activ ities; E n terp rise  R esource  P lanning  (E R P); and c ro ss­

func tional team s in the co-ord ina tion  of design and m anufacturing . R esponden ts w ith ISO 14001 certification  

use sign ifican tly  m ore o f these techno log ies and w ork p ro cesses than  those w ithout. T hey  a lso  have a 

sign ifican tly  h igher level o f  co-ord ina tion  w ith bo th  suppliers and custom ers. ISO  14 0 0 1 d iffers from  the ES 

index  in the pattern o f association  w'ith the  innovation  variab les).

T he positive  index group  is also m ore likely  to have a w ritten  fo rm alised  m anufactu ring  stra tegy  and the 

in fluence  o f m anufacturing  on b u siness/m arke ting  stra teg ies is g rea ter than  fo r the o ther index  groups (Table 

5.3 .5).

T he three variables fo r ex ternal in tegration  (co-design , coord ina tion  w ith  supp liers and co -o rd ina tion  with 

custom ers) do not d iffe r betw een  ES index groups (T able 5 .3 .5). H ow ever, in teresting ly , the A rc of 

In tegra tion  c lassifica tion  to  look at overall supp ly  chain  in teg ration  show s 36%  of cu sto m er-fac ing  firm s in 

the positive  ES group com pared  to 22%  o f all firm s (T able 5 .3.7).
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T a b le  5 .3 .5
S u m m a ry  o f  E n v iro n m e n ta l  In d e x  G ro u p s -  M e a n  o r P e rc e n t “ (N==497)

E n v iro n m e n ta l Ind ex

In n o v a tio n N egative N e u tra l Positive T o ta l difference

O perations Technology (m ax 65) 24.6 25.3 25.3 25.0
ERP (m ax 35) 23.5 24.1 23.0 23.5
R & D (% revenues) 4.8 3,9 3.2 4.2
Process Equipm ent (% revenues) 6.3 6.2 5.5 6.1
Training (% revenues) 1.8 1.8 1.6 1.8
M anufacturing O verheads {%) 18.6 16.9 20.1 18.5
C o-ordination o f  Design & M anufacturing -.07711 .03634 .12018 -.00686
Product D evelopm ent Cycle .04497 .99367 -.11487 .02426

Innovation Score (8max) 2.5 2.3 2.4 2.4

F o rm a lisa tio n

Formal S trategy (1-5) 3 4 3.6 3.7 3.5 *

Business/m arketing goals translate to
3.4 3.5 3,6 3,5m anufacturing (1-5)

M anufacturing influence on
3.0 3.1 3.3 3.1 *

business/m arketing strategies( 1 -5)

IS 0 9 0 0 0  (% index group) 74% 78% 77% 76%

IS014001 (% index group) 13% 21% 30% 19%

ISO 14001 (% o f certified) 37% 29% 34% 100%
IS014001 (% o f non-certified) 51% 25% 19% 100%

Q u ality  & Efficiency

Inspection costs 32,2 34.9 32.8 33.0
Internal quality costs 24.2 24.1 23.6 24.0
Preventive costs 23,9 23.7 26.0 24.3
External quality  costs 19.7 17.3 17,6 18.6
Throughput T im e Efficiency 43.7 41.6 44,7 43,4

E x te rn a l In te g ra tio n

Co-design (m ax 21) 3.2 3.4 3,2 3,2
C ustom er Co-ordination (m ax 35) 14.1 15.0 15.6 14,6
Supplier C o-ordination (m ax 35) 16.7 17.0 17.2 16.9

E m p lo y ee  C o m p en sa tio n

W orkgroup incentives (% index group) 34% 23% 28% 30%
Individual incentives (% index group) 37% 34% 25% 34%
Com panyw ide incentives (% index group) 407c 38% 46% 41%

Size, In te rn a tio n a l, S ecto r

No. em ployees- Plant (n=495 '’) 757 680 2,000 1,007 *

No, em ployees- W orld-w ide (n=301 *’) 16,259 25,915 22,632 20,001

Foreign headquarters (% group) 31 31 29 31
Sales (m illions US$, 2000) 43 53 44 45

% Purchases from  ow n region 29 28 28 29
% Sales to own region 14 14 15 14
% Purchases from  other regions 34 34 32 32
% Sales to other regions 15 17 17 17

ISIC_381 (% sector)'^ 54 25 21 100
ISIC _382 (% sector) 59 22 19 100
ISIC_383 {% sector) 54 26 20 100
1SIC_384 (% sector) 36 36 28 100
ISIC_385 (% sector) 44 28 28 100
“ Figures rounded so some additions not exactly to 100%

Means include outliers which are removed for the regres.sion analysis
ISIC (rev.2) Division 38: 381 metal products except machinery & equipment; 382 machinery except electrical: 383

electrical equipment, apparatus, appliances & supplies; 384 transportation equipment: 385 profe.ssional, scientific &
mea.suring, photographical & optical equipment.
* p<0.05; ** p<0.01; *** p<O.OOI (ANOVA. Kruskal-Wallis o r //
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Table 5.3.6
Environment in Strategy (ES) Index Groups by Innovation Score (N=497)

ES Index
(% All Firms)

Innovation Score Negative Neutral Positive Total

Low Innovation Score (0-1.5) 19 10 9 38
M edium  Innovation Score (2-3) 18 9 5 32
High Innovation Score (3.5-8) 16 6 7 30

Total 53 26 21 100%

Innovation

ES Index
(% Innovation G roup)

Negative Neutral Positive Total

Low  Innovation Score (0-1.5) 49 27 24 100

M edium  Innovation Score (2-3) 56 28 16 100

High Innovation Score (3.5-8) 55 22 24 100

Total 53 26 22 100

differences are non-significant

Table 5.3.7
Supply Chain Integration -  Environment in Strategy Groups by Arc o f Integration

I.evel of Integration Group (% All Firms)
(n=522)

M ean ES Index Score 
(n=484)

% Firm s with High 
ES Score (n=484)

Extensive Integration with 
both C ustom er & Supplier

O utw ard Facing (12% ) -0.7275 20%

1L C ustom er Facing (12% ) -0.3491 36%

Supplier Facing (12% ) -1.1929 24%

Periphery Facing (52% ) -1.2895 18%

No Integration Inw ard Facing (12% ) -0.7394 26%

Total (100) -1.363 22%

difference t *
i  p=0.050. * p<0.05

Size is also related to ES index groups with the firms in the positive group on average almost three times the 

size of firm s in the neutral or negative groups (Table 5.3.5).

Size is strongly associated with most of the innovation and performance variables. For example, ISO 

certification is higher among larger firms - 38% of firms em ploying more than 1,500 have IS014001 

com pared to only 9% of firms employing 250 or less (Table 5.3.8). However, controlling for size and 

IS014001 certification does not influence the ES index as the number of firms with IS014001 certification is 

small w ithin each size group (n= 10-32). Therefore while size is strongly associated with most innovation and 

perform ance variables it does not determine the association of ISO 14001 and form alisation or other variables 

with the ES index i.e. the pattern of ES relationships to these variables is independent o f size group. For 

example, size is not associated with investm ent in R&D.
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T able  5.3.8
IS 0 9 0 0 0  & ISO  14000 C ertifica tion  and E nv ironm en t in S tra tegy  (E S) Index by Size G roup, 

O rig in  and Industrial C lassifica tion  “ (N =558)

ISO C ertification ES Index Score

ISO 9000 ISO 14000 Negative Neutral Positive

Total (% ) 72 18 53 26 22

% of Size G roup
( no. employees in plant)

Size G roup ISO 9000 ISO 14000 Negative Neutral Positive

1-100 44 9 54 28 18
101-250 74 9 54 30 16
251-500 82 21 55 18 27
501-1500 88 34 47 26 28
1501-max 91 38 53 20 27

difference - - -

% of Foreign / Indigenous F irm s

O rigin IS09000 ISO 14000 Negative Neutral Positive

Foreign 86 34 52 26 20
Indigenous 76 13 53 26 22

difference * *** - - -

% ISIC  G roup

ISIC IS09000 ISO 14000 Negative Neutral Positive
381 67 14 54 25 21
382 72 11 59 22 19
383 83 31 54 26 20
384 80 18 36 36 28
385 76 23 44 28 28

d iffe rence - - -

" ISIC (rev .2) Divi.sion 38: 381 m etal products excep t m ach inery  & equ ipm ent; 382 m achinery  excep t electrical; 383
e lec trica l equ ipm ent, appara tus, app liances & supp lies; 384 transporta tion  equ ipm en t; 385 profe.ssional. .scientific &
m easuring , pho tog raph ica l & optical equ ipm ent.
*** p <  0 .001 , *p<0.05 . - = non-sign ifican t

D espite  the index hav ing  no re la tionsh ip  w ith  ISIC industria l sub-sectors, sectors 384-transporta tion  and 385- 

pro fessional equ ipm en t each have 28%  in the positive  g roup  (T able 5 .3 .8). The pattern  o f ISO  14001 adoption  

a lso  d iffers from  the norm al 18% across sub-sectors. M ore firm s from  sub-sec to r 383-electrical equ ipm en t 

are certified  (31%  w ith ISO  14001) w hile  few er firm s from  3 8 1-m etal p roducts and 382-m ach inery  are 

certified  (13%  and 11% respectively ). S im ilarly , su b -sec to r 383 d iffers by  o rig in  o f  p lan t w ith 36%  o f fo reign  

orig in  com pared  to 25%  fo r the o th er sub-sectors.

In sum m ary , the positive  ES index group , w here  env ironm en ta l m anagem en t is sa lien t in strategy, is m ore 

fo rm alised  and has stro n g er links be tw een  m anufactu ring  and b u sin ess/m ark e tin g  stra tegies. T hese firm s are 

m ore like ly  to  have ISO  14001 certifica tion  and to be custom er-fac ing . T he average p lan t size and sales are 

larg e r than fo r o ther ES groups but they  spend  p ro p o rtio n a lly  less o f their u n it’s revenues on R & D .

5 .3 .2 .2  Environm ent in S trategy Index -  P red ic tive  M odel

T he h y po thesis that innovation  and p erfo rm ance  v ariab les m ay be em ployed  to pred ic t the em phasis o r 

sa lience o f  env ironm en ta l m anagem ent s tra tegy  is tested  through regression  analyses m odels. The fo u r 

env ironm en ta l item s and the ES index w ere the d ep enden t variab les in five separate m odels. The m ain
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d ep enden t m easure , the ES index, rep resen ts overall em phasis o r sa lience  o f  natural env ironm en t 

m anagem ent. T he resu lts  o f regression  analyses are p resen ted  in T ab le  5 .3.9. M odels are separated  in to  

g ro u p s o f in d ependen t variables; innovation , fo rm alisation , q u a lity  & effic iency , ex ternal in tegration , 

em ployee  co m p ensa tion  and size/in te rnationaliza tion /secto r. F inally , an ad justed  m odel is p resen ted  

co n ta in ing  on ly  the s ign ifican t variab les (A ngell and R ands, 2002).

T he resu lts show  that som e m odels are sign ifican t, includ ing  the ES index, and o ffer som e support fo r the 

hypothesis. C on tro lling  for variab les such as size. ISO  14001 and sub-sec to r does not sign ifican tly  im prove 

the m odel co effic ien ts o r  R ‘s.

In the first in stance, innovation  re la ted  ind icato rs accoun t fo r 5%  o f varia tion  in the m ain dependent m easure, 

the ES index. R & D  investm en t is the on ly  sign ifican t variab le  and is negatively  linked to strategic 

env ironm en ta l m anagem en t sa lience w ith  a standard ized  co effic ien t o f  -.192.

Form alization  accoun ts fo r 5%  o f  varia tion  in the  ES index. T he sign ifican t variab les in th is group  are the 

in fluence o f  m anufactu ring  on bu sin ess/m ark e tin g  stra teg ies and IS 0 1 4 0 0 1  certifica tion  w hich have positive  

re la tio n sh ip s to  stra teg ic  env ironm en ta l m anagem ent sa lience. W hile ISO  14001 has a m oderate in fluence on 

the change in perfo rm an ce  index co m ponen t (standard ized  coeffic ien t = .232) th is effect is d ilu ted  to  som e 

ex ten t in the ES index m odel (.172).

N one of the o th er ind ica to rs p roved  to be sign ifican t in term s o f pred ic ting  the ES m odel: q ua lity  & 

effic iency , ex ternal in teg ration , em ployee  com pensa tion  and size/in te rn a tio n aliza tio n / sector. Som e variab les 

have  an influence on ind iv idual index com ponents. In the q ua lity  and effic iency  variables, only th rougput 

tim e effic iency  has an in fluence  on any index com ponent. The effec t on the im provem en t goal item  is 

positive  and sign ifican t. A lthough  not sign ifican t, the effect o f th roughpu t tim e effic iency  on the o ther three 

index co m ponen ts is negative. The im pact on the ES index is a lm ost zero.

In the external in teg ration  group  o f variab les, cu sto m er co-o rd ina tion  has a lso  an in fluence on the 

im provem en t goal item  w hile  sup p lie r co-ord ina tion  has a negative  in fluence  on the action  program m e item . 

U se o f  w orkgroup  incen tives is n eg atively  assoc iated  w ith reported  change in perfo rm ance  (-.137),

F inally , the ad justed  m odel includes on ly  the three  sign ifican t v ariab les on the ES index and show s that 

investm en t in R & D  (-), in fluence o f  m anufactu ring  on b u siness/m arketing  stra teg ies and ISO  14001 have a 

ro le in p red ic ting  the ES index. H ow ever, they  accoun t for on ly  8%  o f variance in the index (ad justed  R ' = 

.067, F  =  10.125, p < .001) and the co effic ien ts rem ain  w eak  (-1 .69 , .126 & .166), ind icating  that the m odel 

has a p o o r p red ic tive  capacity .

In conclusion , a lthough  there  are som e sign ifican t p red ic to rs am ong the innovation  and perfo rm ance  

variab les, the resu lts  ind icate  that these  are w eak  and accoun t fo r sm all variances in the dependent ES index. 

T he resu lts o f the co m p arativ e  analyses indicate the sam e sign ifican t variab les and they give a b e tte r picture 

o f  the  re la tionsh ips w ith the ES index.

T he final section  o f th is chap ter p resen ts som e resu lts specific  to the Irish  respondents re la tin g  to 

env ironm en ta l m anagem en t and used  in con junction  w ith the IM SS en v iro n m en t index and innovation  

variab les to  assist in the se lection  o f  cases fo r fu rther analysis.

T he next chap ter (6) p resen ts the six cases. The find ings are then d iscussed  and analysed  in C h ap ter 7.
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Table 5.3.9
Results o f  Regression A nalyses Predicting Environmental Strategic Salience

F u u r Index C om ponents E nv ironm en tal Index

V ariables Competitive Action Change in Improvem ent Adjusted
Priority Programme Performance Goal Model ‘

Innovation
Operations Technology .087 -.136* .131* -.040 .046
ERP -.024 -.008 .043 -.026 -.015
R & D -.075 -.079 -.145* -.167** - 192** -.169*
Process Eiquipment -.046 -.006 -.080 -.062 -.079
Training .047 .001 .042 .050 .061
M anufacturing Overheads -.073 .027 -.017 .053 -.010
Co-ordination o f Design & .034 .085 .129* .041

.015
M anufacturing
Product Development Cycle -.061 .056 -.103 .008 -.081

.017 .035 .053 .037 .05
Adjusted R' -.006 0.12 .031 0.14 .027
F(d.f.8) .749 1.544 2.374* 1.625 2.201*
F orm alisation
Formal Strategy .I0 6 t -.051 .056 .094 .072
Business/marketing goals translate -.022 .018 .082 -.099

-.013
to manufacturing

M anufacturing influence on .060 .028 -.038 .166*** .107* .126**
business/marketing strategies

IS09000 -.027 -.082 .016 .026 -.015
ISO 14001 .029 .062 .232*** .082 .172*** .166**
R ' 0.16 .010 .079 .042 .050 .075
Adjusted R^ .007 .000 .070 .033 .040 .067
H d .fS ) 1.693 1.023 8 574*** 4.527*** 4 944*+* W .I25***
Q uality  & Efficiency
Inspection costs .028 .045 .113 .044 .088
Internal quality costs -.035 -.036 .068 .091 .033
Preventive costs .045 .078 .038 .033 .073
Throughput Time Efficiency -.020 -.083 -.064 .15!** -.001
R-' .005 .013 .012 .026 .006
Adjusted R' -.006 .003 .002 .016 -.005
F(d.f.S) .444 1.252 1.145 2.492* .562
E xternal In teg ra tion
Co-design .062 .057 -.041 .047 .044
Custom er Co-ordination .045 .044 -.018 .147** .090
Supplier Co-ordination 
R-

.021 -.154** .021 .055 -.049

.OOS .023 .002 .021 .009
Adjusted R^ .002 . o n -.004 .015 .003
F Id .fJ j 1.362 3.726* .376 3.477* 1.474
Em ployee C om pensation
W orkgroup incentives .019 -.050 -.137** -.001 -.062
Individual incentives -.052 ..083 -.047 -.011 -.093
Companywide incentives -.031 .0.62 .049 -.020 .046
R- .004 .014 .025 .000 .016
Adjusted R' -.002 -.008 .019 -.006 .009
F (d .fJ ) .645 2 .2 2 9 1 4.128** .021 2 .4 6 n
Size, In te rn a tio n a l. S ecto r
No. employees - Plant .049 -.043 .136 .165 .136
No. employees - World-wide -.002 -.051 .069 -.129 -.065
Sales (2000) -.100 -.034 .029 -.083 -.085
Purchases from region .044 -.043 -.032 .037 .010
Sales to region -.072 .025 .019 -.030 -.042
Purchases from other regions -.018 .022 .074 .016 .041
Sales to other regions -.004 -.036 .026 -.062 -.030
Foreign origin .046 .004 -.094 .037 .016
ISIC 381 ' .160 .472 .228 -.182 .203
ISIC 382 .145 .462 .140 -.234 .128
ISIC 383 .022 .442 .183 -.193 .171
ISIC 384 .198 .274 .162 -.068 212
ISIC 385 .109 .269 .103 -.078 .142
R- .025 .022 .050 .041 .033
Adjusted R' -.050 -.054 -.024 -.034 -.042
F(d .f.l3) .336 .285 .675 .547 .436
® Results presented show separate models for each o f the 5 dependent variables by 6 groups of independent variables 
 ̂Values shown are standardized regression coefficients. Adjusted model containing only the three significant variables 
F inn 's  own Economic Region: (e.g. EU, NAFTA. M ercosur. Pacific Rim)

 ̂ISIC rev 2: 381 - Metal products, except machinery & equipment; 382 - M achinery, except electrical; 383 - Electrical equipment 
apparatus, appliances & supplies; 384 - Transportation equipment; 385 - Professional &. scientific, measuring & controlling 
equipment n.e.c. & photographic & optical goods

t  p<0.1; * p<0.05; ** p<O.OI; *** p<O.OOI
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5.4 IMSS Survey -  Irish Data -  Environmental Management

A s well as answ ering  the m ain IM SS questionnaire , Irish responden ts answ ered  add itional questions 

regard ing  env ironm en ta l m anagem en t and p ractices (see A ppendix : IM SS Q uestionnaire  - Section  E). T hese 

included  qu estio n s on: w aste  m anagem en t; inclusion  o f en v ironm en ta l co n sid era tio n s in m anufactu ring  

processes, p ro d u c t design , energy  use, transport etc .; in n o v ations/innova tive  p ractices; and env ironm ental 

certification . F inally , Irish responden ts w ere asked how  th ey  v iew ed their firm ’s situation  co m pared  in 

general to th e ir E uropean com petito rs in the con tex t o f  en v ironm en ta l regu la tions. T hese  resu lts are ou tlined 

in th is section  and they are  then used co llective ly  as an o th er assessm en t criterion  fo r se lec ting  cases in an 

Irish  E nvironm enta l Index. T he index resu lts are a lso  com pared  w ith  the m anufactu ring  stra tegy  variables 

and the env ironm en t in stra teg y  (E S) index as w ell as innovation  and p erfo rm ance  variab les from  the m ain 

questionnaire.

Product Recovery and Waste M anagement

Fourteen  (44% ) o f respondents have som e kind o f system  in operation  to reco v er p roducts from  end-users. 

T he m ajority  o f these firm s e ither operate  the system  th em selves (36% ) or em p lo y  con tracto rs to  do  so 

(43% ). O ne firm  is involved in a group  schem e and a d istrib u to r m anages the  recovery  system  fo r one other. 

The m ost p o p u lar m ethods to deal w ith recovered  product a re  to recycle  (64% ) fo llow ed  by d isposal (48% ), 

re-use and d isassem bly  (43%  each). T w en ty  percen t o f  firm s sell w aste  p roduct. O ne q uarte r o f  responden ts 

recover pack ag in g  from  end-users.

T w en ty -six  firm s (81% ) operate  a w aste m anagem ent system . H a lf o f these have a system  in p lace  to m anage 

m anufactu ring  by-products. S ix teen  firm s have a w aste packag ing  m anagem ent system  and fifteen  have a 

w aste pap er m anagem en t system  in operation . O ther w aste  system s m entioned  deal w ith o ils and solvents, 

b a tteries, m etals, cans, bo ttles toner cartridges and hazardous w aste.

Seventeen  (53% ) responden ts believed  they  w ould  be affec ted  by  the then  forthcom ing  W E E E  legislation . 

O n ly  five o f  these  (30% ) had any action plan in p lace at the tim e.

Environm ental Audits

T h ree-quarters o f firm s conduct env ironm ental audits. T hese  are m ain ly  done  on a yearly  or h a lf-y early  basis. 

Few  firm s pu b lish  results externally .

Environm ental Impacts. Innovations and Initiatives

R esponden ts w ere  asked to  indicate the extent to w hich  th e ir firm s co n sid er the env ironm en ta l im pact in all 

areas o f activ ity  (T ab le  5 .4 .1). The env ironm en ta l im pacts o f  m an u factu ring  p rocess and em issions are m ost 

considered  w ith  37%  and 38%  o f firm s alw ays assessing  these and ap p ro x im ate ly  ano th er th ird  regu larly  

do ing  so. E n erg y  use is a lso  assessed e ith e r regu larly  o r a lw ays by tw o th irds o f  firm s. H ow ever, one quarter 

o f  firm s never co n sider the env ironm en ta l im pacts o f  en ergy  use. T he env ironm en ta l im pacts o f  packaging  

are co n sid ered  regu larly  by 55%  o f firm s and alw ays by  three  firm s (10% ).

W hile one th ird  o f  firm s e ith e r regu larly  or alw ays co n sid e r the env ironm en ta l im pacts o f d istribu tion  and 

transport, large  proportions (48%  and 56%  respectively) nev er m ake these co nsidera tions. P roduct design  and
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p ro d u c t recovery  are a lso  areas w here  a large  proportion , over half, o f  firm s e ith e r never (33% ) or on ly  

so m etim es (19% ) co n sid er the env ironm en ta l im plications.

T able  5.4.1
C onsideration  o f  E nv ironm en ta l Im pacts by  Irish  R esponden ts (N = 32) (% Firm s)

A rea of Im pact Never Som etim es Regularly Always

Product design 33 19 33 n

Manufacturing process 17 13 33 37

Energy Use 26 6 43 23

Emissions 17 7 38 38

Packaging 17 14 55 10

Distribution 48 15 26 7

Transport 56 7 26 7

Recovery 33 19 41 7

F irm s w ere  asked  to indicate any  en v ironm en ta lly  re la ted  innovations o r  in itiatives w hich  they  im plem ent. 

T he range  o f  responses is very varied . T hese  m ostly  re la te  to  m anufactu ring  p rocess , en ergy  use, packag ing  

and em iss io n s and exam ples are p resen ted  in T able  5 .4 .2  below .

T able  5 .4 .2
Examples of Some Reported E nvironm ental Innovations & In itia tives by  Irish R esponden ts (N =32)

P roduct design life-cycle analysis low voltage products replace manuals 
with CDs

pallet sizing

M anufacturing
process

elimination of 
solvents

reduction of scrap to 
landfill

upgrading of 
machinery

replace acrylic for 
water based paints

Energy Use low energy lighting use of timers natural gas 
heating

awareness
programmes

Emissions new wash process to 
reduce emissions

awareness
programmes

Packaging all Bio-degradable recycled / recyclable 
reusable /returnable

reduction in 
packaging

reduction in size

D istribution none

T ran sp o rt consolidation of 
shipments

Recovery recycling of 85% of 
waste

recovery from 
customers

recycling of oils, 
PCBs. cartridges

E nvironm ental C ertification

F o rty -o n e  percen t o f Irish responden ts have IS 0 1 4 0 0 0  certification . O th er certifications are poorly  

rep resen ted : on ly  one firm  is a m em b er o f  R epak, one has E co-label, tw o have the G reenD ot sym bol w hile  

none are certified  by  E M A S o r others.
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5.4.1 Irish Environm ent (IE) Index

In o rder to  assist in iden tify ing  b ro ad ly  progressive  or active  firm s in the area  o f env ironm en ta l m anagem en t 

responden ts are c lassified  by  their com posite  responses to  the Irish env ironm en ta l questions w ith  an Irish  

E nvironm ental (IE) index. T he IE index w as com piled  as described  in the m ethods chap ter (page 93). In 

sum m ary , one point w as given for each o f the fo llow ing: each  w aste  m anagem ent p rogram m e; fo r hav in g  an 

ac tio n  plan in p lace fo r the then forthcom ing  W E E E  leg isla tion ; fo r each  env ironm en ta l certification  

includ ing  ISO 14000; fo r use o f  env ironm en ta l aud its and for each inclusion  o f env ironm en ta l con sid era tio n s 

in operations. In cases w here such consideration  is a lw ays g iven  tw o  po in ts w ere aw arded . In all these  gave a 

possib le  IE score o f  29. A dditiona lly , three po in ts w ere given fo r specifica tion  o f  a p ractice  w hich  has 

positive  env ironm en ta l im pact and is a reflection  o f  in itia tive  and innovative  behaviour. T he four 

en v iro n m en t in stra tegy  variab les from  the m ain IM SS q u estionnaire  w ere not included. T he m ean score fo r 

the IE index is 13.8 (T able  5 .4 .3). O ver one q uarte r o f firm s have a re la tive ly  h igh score (11 firm s scored  20 - 

23 po in ts and 1 firm  scored  34) and one th ird  o f  responden ts scored  less than  10 points.

T able  5 .4 .3
Irish E nv ironm en t (IE) Index Scores (N =32)

IE  Index Score
Lowest 1

Highest 34

Median 14

M ean 13.8
(.slti dev) (8,6)

IE  Index G roups No. F irm s % Firm s

Low (1-9) 11 34

Medium (10-19) 9 28

High (20-I-) 12 38

M anufacturing Strategy

T he IE index groups are com pared  acco rd ing  to  the four m anufactu ring  stra tegy  q u estions from  the m ain 

IM SS questionnaire: com petitive  p rio rities, action  program m es, perfo rm ance  im provem en t and im p ro v em en t 

goals.

Several com petitive  p rio rities d iffer betw een IE index  groups (T able 5 .4 .4). A lthough  the m ean im p ortance  

o f  p ro duct design and q u a lity  d iffers sign ifican tly  be tw een  h igh score group  (4.8) and the low /m ed ium  score  

g ro u p  (4.1) both groups rank  this the h ighest p riority . T he o rd er o f the top four p rio rities does not d iffe r 

be tw een  the groups. B oth  groups ranked  en v ironm en ta lly  sound  p ro ducts low est.

T he reported  use o f  action  p rogram m es tends to  be h igher in general am ong the h igh score group. H o w ev er 

the o rder o f  use also  d iffers. P rocess focus/stream lin ing  w as the m ost used  action  p rogram m es in  the h igh  

score  group  com pared  to  expand ing  m anufactu ring  capacity  in the low /m edium  group. Q uality  im p ro v em en t 

ran k ed  second in bo th  groups a lthough  the m ean use w as h igher in the h igh  score group. T he h igh score  

g roup  ranked  use o f action  program m es fo r env ironm en ta l co m patib ility  /  health  & safety  in fourth  p lace  and 

the low  score group ranked  it in second  place.
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Among the areas of perform ance im provem ent and im provem ent goals the only difference between groups 

was in the greater im portance assigned to mix flexibility by the high score group (Table 5.4.5). This group 

ranked mix flexibility among the top im provem ent goals and ranked overhead costs first. The low /m edium  

group ranked mix flexibility in the lowest three goals and ranked labour productivity first. Both groups 

ranked product custom isation ability and environmental perform ance lowest.

Table 5 .4 .4
Com petitive Priorities and Use of Action Programmes over previous 3 years by Score on
Irish Environm ent Index (N =32)

IE  Ind ex  S core

C o m p e titiv e  P rio r itie s
M ean Im portance (1-5)

Low /M edium High All Irish

Product design and quality 4.1 4.8* 4.3

C onform ance quality 4.0 4.6 4.2

D ependable deliveries 3.9 4.1 4.0

Superior custom er service 3.8 4 .0 3.9

Faster deliveries 3.6 3.7 3.6

W ider product range 3.3 3.9 3.6

Low er selling prices 3.6 3.5 3.5

N ew er products m ore frequently 3.0 3.8* 3.3

G reater order size flexibility 2.8 3.5* 3.1

E nvironm entally sound  products 2.6 3.5* 3.0

A ction  P ro g ra m m e s
M ean Use (1-5)

E xpanding m anufacturing capacity 3.8 3.8 3.8

Q uality  im provem ent 3.2 4 3.6

E nvironm ental com patib ility / health  & safety 3.3 3 .9 3.6

Process focus & stream lining 3.1 4 4** 3.6

U pdating process equipm ent 3.1 4.1* 3.5

Inform ation/com m unication technologies/ER P 3.3 3.6 3.4

Im plem enting pull-production 3.1 3.6 3.3

Restructuring supply strategy 3.0 3.5 3.2

D elegation & know ledge o f  w orkforce 2.9 3.5 3.1

N ew  product developm ent im provem ent 2.7 3.2 2.9

Equipm ent productivity  im provem ent 2.3 3.4* 2.8

Process autom ation 2.1 3.4* 2.6

R eorganizing for e-com m erce 2.2 2.9 2.5

O utsourcing non-core activities 2.4 2.1 2.3

*p<0.05. **p<0.01

5.4.2 IE Index, Environment in Strategy Index and the Innovation Score

This chapter concludes with a look at the relationship of the IE index to the environm ent in strategy (ES) 

index and the innovation score from the main IMSS questionnaire. The ES index was generated from the four 

environmental items in the m anufacturing strategy questions. The innovation score was generated from 

variables related to innovation. The IE index of the Irish respondents is significantly correlated to both the ES 

index (r=0.431, p<0.05) and the innovation score (r=0.441, p<0.05). This is despite that the ES index and the 

innovation score are not significantly correlated with each other (r=0.191). The innovation score o f the high 

IE index group is significantly higher (3.3) than for the low and medium groups (1.8 and 2.3 respectively) 

(Table 5.4.6).
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T a b le  5 .4 .5
P e rfo rm a n c e  Im p ro v e m e n t o v e r  p re v io u s  3 y e a rs  an d  Im p o rta n c e  o f  Im p ro v e m e n t G o a ls  fo r  n ex t 
3 y ea rs  b y  S co re  o n  I rish  E n v iro n m e n t In d e x  (N=32)

P e rfo rm a n c e  Im p ro v e m e n t
M e a n  Im p ro v e m e n t  (1 -5 )

Im p ro v e m e n t G oals
M e a n  Im p o r ta n c e  (1 -5 )

Low /M edium High All Irish Low /M edium  High All Irish

M anufacturing conform ance 3.7 3.8 3.7 4.1 3.6 3.9

Product quality  & reliability 3.8 3.9 3.8 4.3 4,0 4,2

Product custom isation ability 3.3 3.6 3.4 3,1 3,5 3,3

Volum e flexibility 4.1 4.1 4.1 3,8 4,1 3,9

Mix flexibility 3.5 3.9 3.7 3,4 4.3* 3,7

Time to m arket 3.4 3.8 3.6 4,0 4,3 4,1

Superior custom er service 3.8 4.0 3.9 4,4 4,2 4,3

Delivery speed 3.6 3.6 3.6 3,7 4,1 3.9

Delivery reliability 3.9 3.7 3.8 4,1 4,2 4.1

M anufacturing lead time 3.9 3.7 3,8 4.2 4,3 4.2

Procurem ent lead time 3.2 3,7 3,4 4.2 4,0 4.1

Procurem ent costs 3.2 3.6 3,3 4.4 4.3 4.3

Labour productivity 3.7 4.2* 3,9 4.5 4.3 4.4

Inventory turnover 3.6 3.9 3,7 3.9 4.3 4,0

Capacity utilisation 3.7 3.9 3,8 4,1 4.1 4,1

O verhead costs 3.3 3.3 3.3 4,3 4.7 4,4

Enviroiim enlal perform ance 3.6 3.9 3 .7 3.4 3.9 3.6

* *  p< O .O I. * p < 0 .0 5 .  t p < = 0 .0 5

T a b le  5 ,4 .6
Irish  E n v iro n m e n ta l  In d ex  G ro u p s  - E n v iro n m e n t in S tra te g y  (E S )  an d  In n o v a tio n  (N = 3 2 )

IE  Index  G ro u p

Low M edium H igh T o ta l difference

Environm ent in S trategy (ES) Index Score -2.1 -0.4 -0.4 -0.9

Innovation Score (8m ax) 1,8 2.3 3.3 2.5 *

ES G ro u p %  IE  G ro u p

Negative 80 44 33 52
N eutral 20 1 1 42 26
Positive 0 44 25 23

In n o v a tio n  G ro u p
Low Score 46 44 25 38
M edium  Score 46 33 17 31
High Score 9 22 58 31

Perfo rm ance  re la ted  variab les w hich are s ign ifican tly  h igher am ong  the high IE index group  are: ISO  14001 

certification , supplier co -ord ination , p lan t size and sales. O ther sign ifican t variab les in T able  5 .4 .7  w hich  are 

h igher in the m edium  IE  index group are: the in fluence o f  m anufactu ring  on b u siness/m arke ting  stra teg ies, 

th roughpu t tim e effic iency , em ployees w orldw ide, purchases from  o ther reg ions. Finally , in ternal quality  

costs are s ign ifican tly  h igher in the low  scoring  IE  index group.
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T a b le  5 .4 .7
S u m m a ry  o f  I rish  E n v iro n m e n ta l  In d e x  - M e an  o r  P e rc e n t “ (N = 3 2 )

IE  Ind ex  G ro u p

In n o v a tio n Low M ed iu m H igh T o ta l difference

O perations T echnology (m ax 65) 22 24 26 24
ERP (m ax 35) 23 26 28 26
R & D (% revenues) 4 2 7 5
Prcx;ess Equipm ent (% revenues) 6 3 4 4
Training {% revenues) 2 3 3 3
M anufacturing O verheads (%) 19 13 23 19
C o-ordination o f  D esign & M anufacturing -0.444 0.408 0.615 0.193 *

Product D evelopm ent Cycle -0.453 0.314 0.600 0.153 *

Innovation Score (8m ax) 1.8 2.3 3.3 2.5 *

F o rm a lisa tio n

Formal S trategy (1-5) 3.1 3.3 4.0 3.5
Business/m arketing goals translate to

3.3 3.9 3.8 3.7
m anufacturing (1-5)

M anufacturing influence on
2.4 3.6 3.0 2.9 ♦

business/m arlteting stra teg ies(l-5 )

IS 0 9 0 0 0  (% index group) 100 100 100 100

IS014001 (% index group) 18 44 58 41

IS 0 1 4 0 0 I (% of certified) 15 31 54 100
ISO 14001 (% of non-certified) 47 26 26 100

Q u a lity  & Efficicncy

Inspection costs 35 37 40 38
Internal quality costs 37 17 15 23 *

Preventive costs 20 31 36 30
External quality costs 8 14 9 10
T hroughput T im e E fficiency 23 62 46 42

E x te rn a l In te g ra tio n

Co-design (m ax 21) 3 3 3 3
C ustom er C o-ordination (m ax 35) 15 18 20 18
Supplier C o-ordination (m ax 35) 15 18 25 20 *

E m ployee  C o m p en sa tio n

W orkgroup incentives (% index group) 9 11 33 19
Individual incentives (% index group) 27 22 25 25
C om panyw ide incentives {% index group) 36 33 67 47

Size, In te rn a tio n a l . S ecto r

No. em ployees- P lant (n=495 *’) 210 209 757 415 *

No. em ployees- W orld-w ide (n=301 *') 6,373 50,589 23,895 24,975 *

Foreign headquarters (% group) 55 78 100 78
Sales’* (m illions US$, 2000)(outhers included) 180 48 838 361 *

Sale.s (millions US$. 2000) (outliers excluded) 40 48 74 50

% Purchases from ow n region 38 62 30 41
% Sales to own region 32 23 53 38
% Purchases from  other regions ^ 57 66 57 59 *

% Sales to other reg io n s’” 21 28 41 31

ISIC_381 (% sector)' 67 17 17 100
ISIC_382 (% sector) 0 100 0 100
ISIC_383 (% sector) 27 29 43 100
IS IC _384(%  sector) - - - -

ISIC_385 (% sector) 25 25 50 100
‘ Figures rounded so some additions not exactly to 100“)}-

Means include outliers
ISIC (rev.2) Division 38: 381 metal products except machinery & equipment; 382 machinery except electrical; 383

electrical equipment, apparatus, appliances & supplies; 384 transportation equipment; 385 professional, scientific &
measuring, photographical & optical equipment.

* p<0.05 (ANOVA. Kruskal-Wallis)
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T h e  re la tio n sh ip  o f the  IE  index w ith innovation  and p erfo rm ance  variab les from  the m ain  IM SS 

questio n n a ire  is p resen ted  in T ab le  5 .4.7. It can be seen from  the table that the sign ifican t variab les w ith in  the 

innovation  score  are C o -o rd in atio n  o f  D esign & M an ufac tu ring  and P ro d u c t D evelopm en t C ycle  both o f 

w h ich  are h ig h er am ong  the h igh IE  score group. Since these are both co m posite  variab les their com ponen ts 

a re  p resen ted  separa te ly  in T able  5 .4.8. H ow ever, it m ay be seen from  th is tab les that no single co m p o n en t o f 

these  is sig n ifican tly  re la ted  to the IE index and it is the com bined  effec t in the com posite  variab les w hich 

m akes them  sign ifican t.

T ab le  5 .4 .8
Product D ev elo p m en t V ariab les -  ‘O v erall' C om posite  variab les used fo r Innovation  Score (factor 
scores) Irish  E n v ironm en t (IE) Index G roups (N=32)_______________________________________________

IE  Index  G ro u p

In n o v a tio n Low M ed iu m H igh T o ta l

U se o f rules and standards 3.6 3.9 4.2 3.9
U se of cross-functional team s 3.2 4.4 3.9 3.6
Use o f jo b  rotation 1.6 1.5 2.0 3.7

O verall C o-ordination o f  Design & 
M anufacturing {factor score}

-0.444 0.408 0.615 0.193

Early involvem ent o f the m anufacturing function 3.2 3.6 3.9 3.6
U se of concurrent engineering 3.1 3.5 4 .0 3.6
U se o f  tests and prototypes 3.2 4.0 4.0 3.7

O verall M anagem ent o f  Product D evelopm ent 
Cycle (factor score) -0.453 0.314 0.600 0.153

Innovation Score (8ma.x) 1.8 2.3 3.3 2.5

difference

5.5 Conclusions from Survey Analyses

T h is  chap ter p resen ted  the resu lts from  the analysis o f  the IM SS survey  data. F irst som e general resu lts  o f 

v a riab les re la ting  to the  env iro n m en t in strategy, innovation  and p erfo rm ance  w ere  g iven and the  resu lts o f 

the  Irish resp onden ts w ere  h igh ligh ted . N ext, resu lts o f  the ES index - a  m easure  o f the p rom inence  of 

env iro n m en ta l m anagem en t in stra tegy  -  w ere presen ted . The final section  o f  th is chap ter p resen ted  resu lts 

spec ific  to  the Irish resp o n d en ts perta in ing  to env ironm en ta l m anagem en t and  used in con junction  w ith the 

IM S S  ES index  and innovation  variab les to assist in the selection  o f  cases fo r fu rther analysis.

T he IM SS survey  co m prised  558 responden ts from  17 countries. Innovation  and p erfo rm ance  re la ted  

v a riab les w ere  iden tified  based  on the literature. A m easure  o f  the  sa lience  o f  the en v iro n m en t in 

m anu fac tu rin g  stra tegy  w as de term ined  - the en v iro n m en t in stra tegy  (E S) index. T his w as dev elo p ed  using  

the  re la tive  p osition  o f  the  env ironm ental item  w ith in  four key m an u factu ring  s tra tegy  questions. N egative, 

neu tra l and  positive  ES groups are identified.

T here  are som e sign ifican t re la tionsh ips betw een the ES index and the innovation  and perfo rm ance  variables. 

H ow ever, reg ression  m odels iden tify  on ly  three variab les p red ic ting  the ES index: R & D , in fluence o f 

m anu fac tu rin g  on b u sin ess/m ark e tin g  strategies and ISO  14001. T he resu lts a lso  ind icate  that these  are w eak 

and  accoun t fo r sm all variances in the ES index m eaning  the innovation  and p erfo rm ance  variab les have poor 

p red ic tiv e  capacity . T he resu lts  o f  the com parative  analyses ind ica te  the sam e sign ifican t variab les and they
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give a be tte r p ictu re  o f  the re la tionsh ips w ith  the ES index. H ow ever, h n k s betw een  the ES index and the 

innovation  and pe rfo rm an ce  variab les rem ain  inconclusive.

For exam ple, ISO  14001 is the m ost s ign ifican t variab le  iden tified . T h irty  p e rcen t o f  the positive  ES group  

have this certifica tion  co m pared  to on ly  13% o f the negative  ES group. H ow ever, o f  all the firm s w ith  

IS 0 1 4 0 0 1  m ore are in the negative  group  (37% ) then e ith e r the neutral (29% ) or positive  (34% ) groups. 

Several exp lanations are possib le. Perhaps the m ost obvious is that w hile  a firm  m ay  have ISO  14001, 

env ironm ental m anagem en t m ay  not be a p rom inen t featu re  o f  m anufactu ring  strategy. F o r exam ple, it m ay 

be equally  considered  w ith o thers as a p rio rity  o r it m ay be an o rder q u a lifier ra th e r than an o rder w inner. O r 

a firm  m ay have a w ell estab lished  env ironm en ta l m anagem en t system  (E M S) and therefore  did not need  to 

invest sign ifican tly  in action p rogram m es over the p rev ious three  years or did not im prove upon a lready  

superio r p e rfo rm ance . In add ition , 19% o f  non-certified  firm s are in the positive  ES group. Perhaps these  

firm s have an a lte rna tive  E M S or env ironm en ta l po licy  in p lace. T he IM SS questionnaire  does not ask 

w hether there is an E M S in place certified  or not, it on ly  asks about ISO 14001. A lso , there are no actual 

m easures o f env ironm en ta l p erfo rm ance  in the  IM SS questionnaire  against w hich  to co m pare  the ES index.

L im ita tions o f  using  the IM SS survey  m ay also  arise in regard ing  the innovation  and perfo rm ance  re la ted  

variables. T hese  w ere  se lec ted  fo r this analysis from  the a lready  ex isting  q uestionnaire  ra ther than  being  a 

part o f  its orig inal design . It is a lw ays possib le  that p rom inence  in env ironm en ta l m anagem en t is un re la ted  to 

these identified  variab les and thus such hypo thesis cou ld  be re jected . H ow ever, g iven  the  lim ita tions o f  the 

questionnaire  in re la tion  to env ironm en ta l m anagem ent the hypothesis should  not yet be rejected  and fu rther 

investigation  is required .

T he final section  o f  th is chap ter p resen ts som e resu lts spec ific  to the 32 Irish based  IM SS responden ts 

re la ting  to env ironm en ta l m anagem ent. A n Irish env ironm en t (IE ) index w as c rea ted  using the add itional 

questions regard ing  env ironm en ta l p ractices. T hese questions are a lso lim ited  bu t they  are m ore specific  and 

y ield  better resu lts in re la tion  to links w ith the innovation  and pe rfo rm an ce  v ariab les in the m ain IM SS 

questionnaire. For exam ple, firm s w ith a h igh  IE score also  have a h ig h er innovation  score. T herefore  this 

part o f the su rvey  analysis p rov ides som e support for the hypo theses link ing  the p rom inence  o f  

env ironm ental m anagem en t w ith innovation  and perfo rm ance  in o ther a reas o f m anufacturing .

In o rder to fu rth er investiga te  these re la tio n sh ip s and to  illum inate  these resu lts  a q ua lita tive  approach  w as 

adop ted  for the next phase  o f  the research . A s exp la ined  in the m ethods chap ter, m ixed  m ethods and adap tive  

theory  w ere adop ted  in th is study. M ixed  m ethods enab les both q u an tita tive  and q ualita tive  data  co llection  

and triangulation  to take p lace  w ith in  the sam e study to  increase  va lid ity  (G rix, 2004). A daptive  th eo ry  

a llow s for both d eduction  and induction  th rough  open theo rising  in the course  o f the resea rch  (L ayder, 1998). 

Fo llow ing  the survey  analysis, co m p lem en tary  case  stud ies are used  to en lig h ten  and gain  insigh t in to  causal 

p rocesses (Y in, 2003). Six firm s w ere  se lec ted  fo r case analysis. Four o f  these w ere  se lected  based  on the 

IM SS survey da ta  and resu lts  and tw o o th er firm s w ere  se lec ted  th rough  reco m m en d a tio n  o f  experts in the 

field  o f  env ironm en ta l m anagem en t. T he se lection  p rocess is described  in the m ethods ch ap ter 4 .5  (page 97). 

The next chap ter (6) p resen ts the six cases and concludes w ith a c ro ss case  analysis. T he find ings a re  then  

d iscussed  and analysed  in C h ap te r 7.
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6. RESULTS 
PART 2 -  Case Analyses

6.1 Introduction

C o m plem en ting  the  survey, case analysis w as chosen  to  fu rther illum inate  the ro le o f env ironm en ta l 

m anagem en t in m anufactu ring  firm s and its re la tionsh ips w ith innovation  and o ther p rocesses. T h is chap ter 

b riefly  describes the  selection  o f firm s fo r case  analysis (a tem plate  is given in the m ethods chap ter 4, page 

101). It then  p resen ts  the six cases ind iv idually  and conclu d es w ith a cross case analysis. F ind ings are 

d iscussed  in C h ap te r 7.

6.2 Selection of Cases

The selection  c rite ria  for case analyses are described  in full in the m ethods chap ter 4.5 (page 97). E ssen tia lly , 

three firm s (-4, B  and  C) m eeting  tw o o f  the fo llow ing  c riteria  from  the first IM SS survey  w ere chosen : high 

innovation  score, h igh IM SS E nvironm en t in S tra tegy (E S) score, h igh Irish E n v ironm en t (IE) score and ISO 

14001 certifica tion . O ne firm  m eeting  on ly  one criterion  (D),  a high Irish  E n v ironm en t score, and none o f  the 

o ther c rite ria  w as chosen  as e ither a possib le  co n firm ato ry  o r negative exam ple. A lso , th is firm  is w ide ly  

know n fo r innovation  in its p roducts. T w o firm s (X and )0 each recom m ended  by tw o experts w ere also 

chosen as an o th er source  of triangulation  apart from  the survey  data. T he six firm s accep ting  to  partic ipa te  in 

in terv iew s and their selection  c riteria  are sum m arised  in T ab le  6 .2 .1.

T able  6,2.1
Case F irm s & th e ir  Selection  C riteria

Firm A B C D X Y

Product Measuring
equipment

ICT parts / 
supplies

networks / 
cables

audio
systems

mainframe
computers

electronic car 
components

ISlC (rev 3.1) 33 30 32 32 30 34

No. Employees: on-site 150 2.000 220 230 2,500 280

No. Employees: worldwide 1,754 150.000 4,000 8.000 355,000 320

Ownership public public public private public private

Headquarters UK USA USA USA USA Ireland

IMSS III -  r '  survey ✓ ✓ ✓ ✓ X X

IMSS TV -  2"‘‘ survey ✓ x ✓ ✓ ✓ ✓

IMSS Environment in Strategy (ES) Group positive neutral neutral negative - -

Irish Environment (IE) Index Group medium high high high - -

Selection C riteria

High Innovation Score ✓ ✓ - -

High IMSS Environment in Strategy (ES) score ✓ - -

High Irish Environment (IE) index score ✓ ✓ ✓ - -

ISO 14000 ✓ ✓ ✓ ✓

Recommendation of Experts ✓ ✓✓ ✓✓
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6.3 Case Results: Firms A, B, C, D, X and Y 

6.3.1 Firm A

D escription: M anufacturer of precision industrial measurem ent and spectroscopy instruments 

Location: Dublin (since 1981)

C orporate Headquarters: England

Sales: Y ear ending June 2004 Group Sales were £128m

Employees: 140 on-site in Dublin and 1,754 em ployees worldwide including 1,279 in UK and 335 elsewhere 

(by 2006 the worldwide em ployment rose to 1,900 with 140 still in Dublin).

IM SS Surveys: F inn A participated in both IM SS surveys which were completed by the M anaging Director,

Selection fo r  Further Analysis: This firm was selected because the IMSS survey data analysis classified it as 

an innovation leader and it had a high IM SS environmental score.

Interviews: Main interview conducted on-site w ith M anaging Director on 25'*' November 2004 accom panied 

by shorter interviews with: Facilities M anager, Engineering M anager and M aterials M anager. A subsequent 

telephone interview was conducted with the G roup Quality M anager based in the H eadquarters, England, on 

2"** Decem ber 2004.

General Profde: F inn A is an innovation driven m anufacturer of high precision measuring metrology 

equipm ent & probes. Ninety percent of the world market for the product is manufactured in the Dublin plant. 

Standard and custom ised products are manufactured. Demand is very high particularly with car 

m anufacturers. Custom ised products include a rever.se engineering service which can create an exact mould 

of any object using extremely high resolution scanning technology. Firm A takes particular pride in the 

quality o f the product. All sales go to Firm A subsidiaries around the world -  these are w holly owned and 

responsible for sales, market developm ent, technical support etc. Most R&D and process developm ent is 

conducted in the UK.

M anufacturing: The current manufacturing facility was built in 1998. It was designed in consultation with 

staff: plenty o f windows to see out, high ceiling with very bright day-lights, no pillars or service columns (all 

these run through the floor), there are few offices and these are windowed and open directly onto factory 

floor. From the outside the facility looks like a large house not like a factory or warehouse -  it has a brick 

facade with a false sloped roof. The building is designed for efficient heating and cooling w hich are the main 

energy uses.

Firm A  operates in a cellular process with each cell having a team of 10 employees on average. Each cell 

receives custom er orders from the central planning system and is responsible for everything to do with the 

order including quality and packing for shipment (except for sales to Japan where quality is checked again 

before shipping). Shipping also operates as a separate cell. Cells manage their own inventory which is kept 

low and there is no storage warehouse. F inn  A  manufactures its own cables etc for control of high 

specification and quality. F inn A  also creates its own robotics for which there is a separate cell. Clean air on 

work benches is generated through a pressure differential control system.
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The co-ordination of design and m anufacturing in Firm A contributed to its high innovation score in the 

earlier analysis. Organisationally, design and manufacturing are co-ordinated through the high use of rules 

and standards, formal meetings and cross-functional/m ulti-skilled team s as well as moderate use of informal 

discussions and comm unications. The product and process designs are mainly co-ordinated through 

prototyping and testing at the early stages of product design as well as the u,se o f early involvem ent of 

m anufacturing in the product design and concurrent engineering.

In Dublin, the engineering emphasis is on process improvements w ithout affecting product design. W hen the 

design of a product is affected there is a need to involve others and refer back to the UK design teams. C o­

design occurs with both suppliers and customers. Engineering and process design are conducted more with 

the supplier. Product developm ent and testing is mainly with the customer. Overall, Firm A  has a high level 

o f co-ordination of planning decisions and flow of goods with both suppliers and customers classing it as 

outward facing on the arc of integration.

Innovation & Technology

Firm  /I is a technology driven organisation. Innovation is an “essential value” and the focus is on patents. It 

only manufactures its own patented and original products. Patents finance all activities. M ost UK em ployees 

(1.279) are employed in R&D. Investment in R&D is 20% of sales per annum (com pared to an IMSS mean 

of 1%). Firm A has won many innovation and product related awards. The Dublin plant does not have its 

own R&D budget.

Firm A operates a comprehensive ERP system through which everything may be linked and all information is 

readily available. There is particularly a high use of ERP systems in the areas of production, supply chain, 

sales and financial. M anufacturing operations employ a wide range of technologies. Both the use of ERP and 

technologies contribute to the firm ’s high innovation score.

Innovation, Technology & E nvironm ent

F inn A does not produce any products specifically linked to the environment. Environm ental managem ent is 

seen as normal natural constraint just like anything else e.g. safe products and is accepted as common sense. 

Products are designed with environmental consideration. Environm ent is included from earliest stages of 

R&D and at the design for manufacture stage. It is inherent in design and a Life-Cycle-Analysis is conducted. 

However, there is no specific environment related R&D nor does Firm A  specifically dedicate a proportion of 

the R&D budget to environm ent related issues. Although Firm A  did not identify any environm entally 

differentiated products or processes (in either IMSS III or IV) it has researched environm entally im proved 

processes. New challenges are mainly in processes.

Training

Sixty percent of production employees are multi-skilled. Cross-functionality is encouraged but tasks are 

highly specialized and training can take up to one year. New employees mostly start with three months 

training. Due to intensive nature of training and high level of autonom y employees are very comm itted which 

contributes to the low turnover o f staff.

No specific training in environmental management is undertaken. A “comm on sense” approach is adopted 

and it is seen as “good housekeeping” . C leanliness, tidiness etc is a part of the induction training and part of
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Firm A 's  culture. Tlie Dublin plant is particularly good at this compared to others in group. Employees are 

proactive, for example, all paper and ink cartridges are recycled due to employee initiatives.

Incentives

Profit sharing bonuses are company-wide. There are no environment related bonuses. Finn A operates a 

philosophy of caring for the employees to motivate and to nurture pride and loyalty. Employees are highly 

trained and investment in staff is important to protect. Excellent on-site facilities such as gym, shower and 

canteens all contribute to support this philosophy.

Waste Management

All waste is recycled except they could not get plastic bottles collected although tried (this has since changed 

the interview due to new waste collection regulations and facilities for recycling of plastic bottles). 

Hazardous waste is managed by a contractor. A small amount of waste glue is generated and this is returned 

to manufacturer -  this was Finn A ’s own initiative. Waste from cleaning products, aracyl, is used for fuel. 

Lighting -  all bulbs are recycled (mercury etc). Cost of disposal is a major driver in waste management and 

reduction. Coat of waste is tracked through the supply chain.

Packaging

All packaging is either reused or recycled. Moulded foam is being replaced by cardboard cut-outs designed 

for each product (packaging also serves as display units for products). The use of cardboard also results in 

greater use of space as it comes in flat sheets. Some biodegradable foam is u.sed. Use wooden pallets for bulk 

transport (these must use fumigated for Far East and also do for US). Finn A sees no need to be member of 

Repak because all waste is recycled anyway.

WEEE & RoHS

Prior to the legislation Finn A was very proactive in this area. Finn A likes to be “ahead of the game”. Even 

though it was not required to do so ‘lead-free’ was a priority due to customer demands in Japan. Finn A was 

also preparing to implement ‘lead-free" for all markets. A special team working on ‘lead-free’ includes two 

people in Dublin. Even when exempt they were implementing RoHS for all products.

Finn A anticipated that WEEE & RoHS regulations will probably not affect its manufacturing as much as the 

1987 Montreal Protocol on Substances That Deplete the Ozone Layer namely chlorofluorocarbons (CFCs). 

This resulted in changes to many processes particularly cleaning which is extremely important in 

instrumentation manufacture.

Energy Use

Firm A monitors overall energy use on a weekly basis but not at individual cell/operation level. Main energy 

use is for heating and cooling. Although energy costs are very small relative to turnover which is very high 

Finn A actively manages energy use to reduce waste and costs. Firm A changed supplier to avoid penalties 

but basic service is same. This is not purchased from a renewable source. Finn A is not engaged in the 

Emissions Trading Scheme nor does it need a Greenhouse Gas Emission Permit.
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Environm ental Strategy

There is no formalisation of environmental strategy. Environm ental and Corporate Social Responsibility 

Policies as well as environmental performance indicators and goals are determined by corporate 

headquarters. W hen the Group Profile Statement available on the website was mentioned by the interviewer 

the M anaging Director responded that this was probably only place where it was written and that probably 

most employees were not aware of it. The environmental policy, goal setting, training, external auditing, 

accounting and benchmarking are all undertaken by the Group headquarters. Internal audits, public 

environm ental reports and tracking o f waste through the supply chain are conducted by the Dublin plant.

C urrendy F inn A  is fully compliant w'ith regulations and often is actively complying prior to the 

im plem entation of new regulations. Nevertheless the clear goal is to go beyond compliance as stated in the 

environmental policy statem ent and as is evident in some practices. The board is very keen to drive and 

support this and environmental management is not seen as strategically different to quality.

Since F inn A has a m onopoly for many of its products because of patents, it has “a moral duty to the 

custom er” and needs to be “irreproachable” in relation to quality, environmental and ethical standards etc. If 

the firm fails in its moral contract with the custom er it will loose - the customer will look for a competitor. 

Therefore it makes good business sense to uphold high standards and it will not do anything to jeopardise its 

reputation.

F inn A “is in business to make profit but will not do so by cutting corners but rather through top quality 

innovation, for example by using efficient processes and not wasting. It does not go for quick short term 

profits but has a long-term outlook and insists on maintaining high standards” .

These policy statem ents were taken from Finn A ‘s corporate website;

M ission Statem ent

F inn A will design, manufacture and supply metrology systems of the highest quality and reliability to 
enable custom ers worldwide to carry out dimensional measurem ents to traceable standards.

O ur product offerings will enhance quality and productivity, and we will strive for total custom er 
satisfaction through superior custom er service.

O ur aim is to provide leading edge technology by encouraging innovation to address our customers' 
needs.

W e are committed to sustained grow'th through continued investm ent in product developm ent and 
m anufacturing methods.

F inn A wish to be recognised collectively and individually as leaders and contributors in our field and our 
community.

W e wish to achieve our aims in a way that is caring, open and honest. F inn A is an environm entally 
conscious and responsible company. We will strive to ensure that all aspects of the business have the least 
harm ful effect on the environment."

C orporate Environm ental Policy

The corporate environmental policy is an integral part of F inn A 's business strategy. The responsibility for 

managing and maintaining the policy lies with the Board of F inn  A.

"F inn A  is an environm entally conscious and responsible com pany. To carry out this comm itment, it 

is F inn  A ’i  policy to strive to ensure that all aspects of the business have the least harmful effect on 

the environment by implem enting an environmental m anagem ent system to:
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• Be fully aware o f all environm ental legislation and ensure that regulatory requirem ents are met 

and, where feasible, improved upon.

• M onitor the im plem entation o f the policy by carrying out periodic audits o f com pliance and, 

when appropriate, introduce rem edial measures.

• Ensure all employees, in the course of their duties, act in accordance with the environm ental 

policy.

• Encourage suppliers, contractors and vendors to act in accordance with our environmental 

standards.

In addition, areas of particular attention within the business will be the selection of non-polluting 

technology, waste minim isation, reuse/recycling and the reduction of energy consum ption. F inn  A 

also makes a positive environmental contribution in the local comm unity by encouraging open 

com m unication, general environmental awareness and the prom otion of comm unity projects.”

Overall responsibility for environmental managem ent at corporate level is the responsibility o f the Group 

Quality M anager, In Dublin, the Facilities M anager has overall explicit responsibility for environmental 

m anagem ent area and issues in each functional area such as engineering and materials are covered by the 

relevant managers. Environm ental managem ent issues are quite linked to health and safety. W hen questioned 

on EM S the M anaging D irector's answer referred to weekly Health and Safety meetings which “include all 

things -  accidents, exposure to chemicals etc.”

Environmental Management System - IS01400I

The view of the M anaging Director in Dublin was that they were already probably doing all the ISO requires 

and more without having an actual certificate and that even so there would be work involved in obtaining the 

ISO 14001 certification. They already had 1509000:2002.

However, the Group Quality manager explained that the firm is in the process o f getting ISO 14001 

certification. They are doing it on a site-by-site basis rather than companywide which may explain the 

unaw areness o f Dublin. The view of this m anager was also that the firm was already doing many of the ISO 

requirem ents for a long time. Basic activities such as recycling and more proactive ones such as the 

developm ent of sites to encourage wildlife were already part of the F inn A 's  strategy which they wish to 

formalise.

The main driver for the IS014001 is the customer. W hile customers are not dem anding it they are 

increasingly asking about it. Certification would give confidence and clarity to the custom er. There is less 

concern on the supplier side. While F inn A  will encourage suppliers as part o f the EMS it has less clout with 

them since it is a small firm. The exception is with specialist sub-contractor which will be analysed as part of 

the EM S “but not in spirit o f evangelism  but rather in business sense” . Finn A  depends on the supplier and if 

supplier goes down or has problem it would not be good for business. However, the main issues are not so 

much in products buy but in processing.

F inn A  is adopting the same approach to ISO 14001 as for quality, health and safety etc just with a different 

audit. The view is that the same management tools apply.
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T he reason fo r certify ing  on a site basis is that som e sites have d ifferen t q ua lity  and general m anagem ent 

system s fo r h isto rica l reasons. Sites w ith the sam e set up  w ill certify  first. O ther sites will fo llow  and the aim  

is fo r all system s to  converge . T he D ublin  site is bu ilt on the  desired  m odel but som e o th er sites in the U K  are 

very  d ifferen t and the firm  is keen to m ake these the sam e and em p lo y  the sam e m odels fo r qua lity  and o ther 

system s across all sites.

An in tranet is be ing  developed  to support the EM S.

T he m ain b a rrie rs env isag ed  re la ted  to the use o f re sources w hich are “ sto len” from  o ther activ ities such as 

tim e. W hile  F irm  A  recognises that the p rocess o f  EM S is not easy  th is is not seen as prob lem . T he EM S is a 

se lf-im posed  targ e t and can  be im plem ented  at a rate that is suitable.

Certification

C ertifica tion  in its e lf  is not an im portant issue fo r Firm  A  in general. T he firm  re lies on the q u a lity  o f its 

p roduct and does no t see a need “to  b low  our ow n tru m p e t” in areas un rela ted  to  the p roduct. T h is is in 

con trast to  the n um erous p roduct and innovation  aw ards w hich the firm  has w on and w hich  it read ily  

p rom otes.

Environm ental M anagem ent Budget

F irm  A  operates based  on pro jec ts and all env ironm en ta l m atters are included w ith in  each  pro ject as a cost. 

N o specific  budget ex ists for env ironm en ta l m anagem en t in general o r in p a rticu lar at the functional or 

pro ject level and nor it is th is likely  in the fore.seeable future.

D rivers

C orpora te  head q u arte rs and the regu la to ry  au tho rities are seen as hav ing  the m ost in fluence in de term in ing  

env ironm en ta l p ractices. T he chairm an , based  in the U K  but w ith Irish  connec tions, w ho  founded  the 

com pany , and his w ife  are very env ironm en ta lly  concerned  and proactive . T his has been a m ajo r d river of 

F irm  A 's  p h ilo so p h y  and the board is very  keen to  perform  at the best env ironm en ta l standards possib le .

C ost is a lso  a m ajo r d river in the env ironm en ta l m anagem ent at Firm  A  particu la rly  fo r w aste and energy  

m anagem ent.

C usto m er dem an d s drive  a lot o f the env ironm en ta l m anagem en t in itiatives at F irm  A . Japan  and G erm any  

stand  out as be ing  particu la rly  strong in this area. E n v ironm en ta l m easu res are o rder qualifiers for exam ple  in 

the in stances o f  lead -free  m anufacture  fo r Japan and recyc lab le  pack ag in g  fo r G erm any. C usto m er in terest in 

ISO  14001 is a lso  an incen tive  for a tta in ing  certification .

The reg u la to ry  au tho rities are also a m ajo r d riv er fo r env ironm en ta l m anagem ent. The legal team  at corporate  

head q u arte rs are v ig ilan t in keeping the firm  up-to -date  on d ev elopm en ts and fo rthcom ing  reg u la tions in all 

re levan t countries . T he aim  is to be alw ays prepared  fo r new  leg isla tion  in advance  o f  its im p lem en tation  and 

in m any  cases it co m p lies in advance. Such w as the case  o f the R oH S ie a d - f r e e ' D irective  w hich  also 

con fo rm ed  w ith the  requ irem en ts o f  the Japanese  m arket and w hich w as being  im p lem en ted  fo r all m arkets.

E m ployees and supp liers also  exert som e in fluence on env ironm en ta l po licy  and practices at F irm  A 

(D ublin). N on-m anagem en t em ployees have co n sid erab ly  in fluenced  env ironm en ta l p ractices at the D ublin 

p lan t w hile  m anagem en t em ployees have also had som e influence. A s no ted  above, em ployees are proactive
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in this regard. Local organisations, environmental organisation or others exert little influence in determining 

policy and practices.

Networking

Firm A (Dublin) engages in virtually no networking of any kind. It is involved to some degree in the 

industrial estate to keep the place tidy and secure. Also, it has prevented some industries entering the estate 

through planning objections on environmental grounds e.g. w oodturning which creates a lot of sawdust 

which would have affected its clean manufacturing requirem ents. Finn A views itself as very self-contained 

and is not interested in external networking or ‘in meeting for chats' etc. It is not interested in a network 

group for environm ent as the belief is that it is ‘already doing all that it can do’. However, this is not a 

corporate policy. For example, at the group headquarters there is a considerable amount o f networking 

conducted especially in the area of quality management. In Ireland Firm A is engaged with third level 

institutes through funding o f engineering research programmes. Elsewhere it sponsors an educational 

environmental innovation competition at school level and is engaged with local com m unity projects.
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6.3.2 Firm B

Description: This site manufactures supplies for the firm 's own electronic equipm ent in the EM EA region 

(Europe, Middle East and Africa).

Location: Greater Dublin Area - Firm B established operations in Ireland in 1971 and this facility was built in 

1995.

C orporate Headquarters: USA

Sales: Year ending O ctober 31 2005 global revenues were US$86.7 billion.

Employees: 2,000 on-site and approximately 150,000 employees in over 900 sites in 70 countries (October 

2005),

IM SS S u n ’eys: Finn B  participated in the first IMSS survey which was com pleted by the M anaging Director 

but did not respond to the second IMSS survey.

Selection fo r  Further Analysis: This firm was selected based on the IMSS survey data analysis which 

classified it as an innovation leader, it is ISO 14001 certified and it was recom m ended by an expert. It had a 

neutral IMSS environmental score.

Inten 'iew : Interview held on-site with the Environm ental Programme M anager on 24''’ February 2005.

G eneral Projlle: Firm B  is one of the w orld 's largest information technology organisations. It prides itself as 

an innovation driven organisation.

Firm B has a very positive international reputation for environmental initiatives. This is rooted in an explicit 

com m itm ent to social responsibility which has been part of the firm 's philosophy since its inception. 

Extensive and comprehensive information on environmental and social matters is available publicly on the 

corporate website. Clear statem ents of policy as well as access to many reports and data are possible through 

the website. The Global Reporting Initiative (GRI) guidelines are followed where possible and the firm 's 

GRI index is published. Due to its size and global distribution the im pact o f F inn B and its products on the 

environm ent is widespread and vast. The primary areas of environmental impact, identified by the firm itself, 

arising from its operations are climate change, energy use and waste.

F inn B has over 2,000 em ployees on this Irish site which is its largest manufacturing operation outside o f the 

USA. Other sites in Ireland are responsible for sales, m arketing and custom er care etc. There are similar 

operations in Singapore and Puerto Rico. All three sites manufacture sim ilar products but each one has 

special expertise and capability for a particular range of products. In the past the Irish site com peted on cost 

& productivity but now the site is also conducting higher value activities. For example, some R&D is now 

being conducted on-site. Co-ordination of planning decisions and flow of goods with custom ers and suppliers 

classified Firm B as outw ard-facing on the arc o f integration.

Innovation & Technology

In 2005, the firm invested US$3.5 billion on research and development. It has won many innovation awards 

internationally and holds thousands of patents. In 2005 alone it was awarded 1,797 patents and it ranked third 

in the number of patents awarded by the US Patent and Tradem ark Office in the same year. Design is
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conducted centrally at specific sites within the firm mainly in the US with some minor R&D taking place 

elsewhere for example in the Dublin site w hich is gradually increasing its R&D activities.

Innovation, Technology & Environm ent

Design teams will design a product and then assess the environmental im pact by examining materials, life 

cycle, recyclability etc. The firm also operates a Design for Environm ent programme which researches ways 

of using materials more efficiently, alternatives for designated materials, design for energy efficiency, and 

design of products that can be easily recycled (as elaborated below).

In 1998, F inn B  introduced a standard restricting or prohibiting certain chemical com pounds or materials in 

its products and m anufacturing processes. Called the General Specification for the Environm ent (GSE) it 

applies for all product content globally and along the whole supply chain.

Design fo r  Recycling Standards

The firm has integrated its own guidelines into the design of products specifically to facilitate their recycling. 

These standards were developed and continue to be developed based on the experience of F inn  B 's  own 

recovery and recycling operations which identifies effective design features for recycling such as:

• Using modular design to allow com ponents to be removed, upgraded or replaced

• Eliminating glues and adhesives by using, for example, snap-in features

•  M arking plastic parts weighing more than 25g according to ISO 11469 international standards, to 

speed up materials identification during recycling

• Reducing the number and types o f materials used

• Using single plastic polymers

• Using molded-in colors and finishes instead o f paint, coatings or plating

The interviewee was not aware o f innovative biodegradable machine designs for which F inn B won an award 

and which the author saw on internet the previous week. He surmised that this reflected the size of F inn B 

where design is far rem oved from the m anufacturing conducted at this site and that so much is happening at 

the design centre it is not feasible to keep informed of every developm ent there.

Packaging

At corporate level Firm B  has a clear policy of m inim ising the environmental impact o f packaging in a 

manner that is cost effective. It operates under the following guidelines:

• Design to reduce packaging material use while protecting products

• Eliminate the use of restricted materials such as lead, chromium, mercury and cadm ium  in 

packaging

• Eliminate the use of ozone-depleting substances in packaging materials

• Design packaging components for ease of disassem bly by the end-user

• M aximize the use of post-consum er recycled content in packaging materials

• Use readily recyclable packaging materials such as pulp, paper and corrugated materials

• Reduce packaging size and w eight to im prove transportation fuel efficiency
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F in n  B  has developed  a tool fo r m easuring  the am ount and cost o f pack ag in g  as w ell as the effic ien t load ing  

o f  the p roduct onto palle ts for sh ipping. T h is enab les en g in eers  to  m easure  the packag ing  and tran sp o rt costs 

o f  each unit. U sing  this tool has enab led  Firm  B  to  ach ieve considerab le  red uctions in bo th  w eigh t and  size o f 

packag ing  w hich  have led  to m any cost savings in the pack ag in g  itse lf as w ell as in the transport o f  goods. 

T he env ironm en ta l im pact has been in the reduced  p ack ag in g  m ateria l, use o f  recycled  m aterial and reduced 

energy  expend itu re  for bo th  the m anufacture  o f  pack ag in g  and the sh ipm ent o f  goods.

For ligh tw eigh t and som e heav ier p roducts F in n  B  is rep lacing  ex p anded  p o lysty rene  foam  (E PS) w ith 

m ou lded  pu lp  m ade from  old new spapers. It has set c lea r targe ts in re la tion  to  the rep lacem en t o f  E PS for 

m ore frag ile  products.

In the U nited  S tates Fi?-m B  w orks c losely  w ith th ird  level in stitu tions to d evelop  industry  standards and w ith 

the Institu te  o f P ackag ing  P ro fessionals to d evelop  a  certification  system  for packag ing  designers and 

eng ineers. P ackaging  is designed  at corpora te  level to  have consistency  w orldw ide. T he only d ifferences are 

in language or som e recycling  options.

The p roduct from  the D ublin  site is re la tive ly  sm all and light. It requ ires o n ly  cardboard  packaging . P ressure 

against reduced  packag ing  com es from  retail custom ers w ho w ould  p refer bu lky  packag ing  for security  

reasons.

W ith  regard  to  the transport o f goods eu ro -pa lle ts are used  in a c losed  loop w ith large suppliers. O therw ise  

w ooden  pa lle ts are used and these are reused and recycled  as appropria te .

W aste M a n agem en t

O n site all possib le  recycling  m easures are im plem ented . S im ple  m easures have been effective , such  as a ban 

on b ins at desks. S ta ff m ust go to segregated  bins. In itially , this m et w ith som e resistance  but the in troduction  

o f dom estic  per w eight charges he igh tened  sta ff aw areness.

H y d ro fluo rocarbon  (H F C ) c lean ing  so lven ts are the m ain hazardous w aste from  m anufacturing . T hese  are 

sent to  the N etherlands to  be c leaned  for reuse.

F in n  B  has com m itted  to rem oving  o f  MFCs from  m anufactu ring  and to rep lace  them  w ith a w ater-based  

process. T h is is a vo lun tary  ag reem en t w ith a group  o f large  m anufacturers. T he cost fo r F in n  B  w ill be about 

€3 m illion  to  update equ ipm ent. E ven though  th is is a vo lun tary  ag reem en t the E nvironm enta l P ro tection  

A gen cy  (E PA ) w ill m on ito r p rogress to ensure  that the firm  is m eeting  its com m itm en ts . T h is a lso  he lps w ith 

the f irm 's  re la tionsh ip  w ith  the E PA  by  show ing  that it is p roactive .

G lobally , p rog ress in m any  areas o f  w aste  reduction  w as ach ieved  in 2005 com pared  to 2004. For exam ple, 

solid  w aste  volum es w ere  reduced  by 7%  and hazardous w aste  vo lum es by  5% .

P o st-co n su m er R ecyc ling

In all coun tries consum ers can re tu rn  the p roducts after use. In som e coun tries w ith a h igh p o p u latio n  (e.g 

G erm any, France, U K ) an envelope is included in the package to  re tu rn  the used  product to  the firm  for 

recycling  and 10% o f these  envelopes are used. Firm  B  in tends to in troduce the  enclosed  envelope to sm aller 

m arke ts like Ireland  in the near future. In Ireland it ex p ec ts the level o f  recy c lin g  to increase  rap id ly  due to 

the com b in ed  effec t o f the W E E E  regulation  and the in troduction  o f dom estic  w aste  charges.
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Apart from the societal and environmental benefits, Finn B  believes it makes sense for the firm itself to 

recycle both in terms of cost and market image. However, it will recycle the product rather than re-use it due 

to perceived quality im pairments o f re-use by consum ers.

Measured recycling targets for the site and also for EM EA region are enforced and contribute to corporate 

reporting.

WEEE & RoHS

W EEE legislation does not affect products from this Irish site as consum able supplies are not covered by the 

regulation. However, the EH&S team is very aware o f W EEE requirem ents in order to inform marketing and 

sales teams and to deal with custom er queries etc.

At corporate level Firm B was very active in engaging with the industry representative organisations and with 

both the EU and national regulators in the developm ent of the W EEE legislation. F inn B had considerable 

experience in the return and recycling of its electronic and electric products was already a leader in this area.

Finn B  is an innovative industry leader and operates its own return and recycling programme worldwide for 

its electronic and electric products as well as returnable supplies. This offers the custom er a range of services 

to encourage the return, reuse and recycling o f its products. This includes facilitating the customer to return 

or donate its functional products after use when upgrading to a new product.

With regard to RoHS, Firm B intends to im plem ent this worldwide as part of its product harmonisation 

programme and also as other countries are likely to im plem ent sim ilar legislation. It is investing significantly 

in researching substitutes for lead and other hazardous substances. In 2001, an engineering and computing 

team was established to build and test lead-free product prototypes. It already meets the EU RoHS 

requirem ents and the equivalent in Japan but the target is to im plem ent these requirem ents worldwide in 

2006. In 2003 it established a company-wide RoHS team to enable a global response to be implemented. This 

is also consistent with the standardisation of its products in all markets.

Energy Use & Emissions Trading

Energy use and em issions are closely m onitored. In Ireland Finn B is not engaged in the Emissions Trading 

Scheme nor does it need a Greenhouse Gas Em ission Perm it as it does not reach the minimum level of 

emissions or energy use. As each machine is set up its perform ance in terms of energy use, emissions and 

waste production is known. Globally, how ever, energy use accounts for 87% of Finn B 's  impact on climate 

change and despite increased efficiency overall energy use increased by 4% from 2004 to 2006 due to 

expansion of facilities. For example, electricity use during 2005 increased by 4% compared to 2004. 

However, natural gas use was reduced by 1.3% during the same year.

Environmental Strategy
Corporate Environment. Health and Safety Policy

The Environm ent, Health and Safety Policy, available on the corporate website, states that Firm B  will 

‘‘...conduct [our] operations in an environm entally responsible manner, and create health and safety 

practices and work environments that enable em ployees to work injury-free". The policy specifies goals that 

the firm will:

• Meet or exceed all applicable legal requirem ents;

146



R esu lts - C ase A n a ly s is  -  F irm  B

•  P roac tively  reduce  occupational in jury  and illness risks, and p rom ote  em ployee  health  and w ell­

being;

•  A ggressive ly  pursue  po llu tion  p reven tion , en erg y  conse rv a tio n  and w aste reduction  in [our] 

operations;

•  D esign and m anufactu re  [our] products to  be safe to  use and to  m in im ize  their env ironm en ta l 

im pact;

•  O ffer [our] custom ers env ironm en ta lly  responsib le  end-o f-life  m anagem en t serv ices fo r [our] 

products; and

•  R equire  [our] suppliers to conduct their operations in a soc ially  and en v ironm en ta lly  responsib le  

m anner.

Environm ental M anagem ent System (EMS)

E nvironm enta l. H ealth  a n d  Sa fe ty  M anagem en t System

T he E nvironm enta l M anagem en t System  is in tegrated  w ith the H ealth  and S afety  System  and m anaged  by 

the sam e departm ent: E nv ironm en t, H ealth  and S afety  (E H & S). It is based  on in ternational m odels includ ing  

ISO  14001 and O H SA S 18001 and is im plem ented  g lobally , reg ionally  and loca lly  as an in tegral part o f 

operations. T he global EH & S team  co llabora tes w ith the appropria te  d ep artm en ts and sites to iden tify  

prio rities , m eet internal and ex ternal requ irem en ts, contro l risk  and to recom m end perfo rm ance  im provem en t 

goals . T he EH & S m anagem en t system  requires sites to  m onito r perfo rm ance , conduct aud its and 

m anagem en t rev iew s and to im p lem en t corrective  and p reven tive  actions.

In D ublin , as the H & S system  evolved  it m ade sense to in tegrate it w ith  IS 0 1 4 0 0 1  w hich  w as a lready  

estab lished . T he E H & S team  includes chem ists, E H & S officers, env ironm en ta l co m pliance  co n su ltan ts and 

occupationa l nurses. T here  is one team  fo r Ireland.

C ertifica tion

A s noted  above, the E H & S m anagem en t system  is based on recogn ized  in ternational m odels includ ing  ISO 

14001 and O H SA S 18001. F in n  B  w as one o f the first m ultinational b u sinesses to  obtain  a  sing le, global ISO 

14001 certification  fo r w orldw ide m anufacturing  operations.

ISO  14001 w as an in itiative o f the Irish operations. T his site w as the first in F irm  B  to  be certified . O rig inally , 

the Irish site tried to get the corporate  headquarters to adopt ISO  14001 bu t no in terest w as show n at that level 

a lthough  the Irish site w as g iven  c learance to im p lem en t it. H ow ever, afte r a coup le  o f large  con tracts w ere 

lost due to lack  o f ISO  14001 certifica tion  the headquarte rs responded  by adop ting  it g lobally . T he initial 

resistance  to  certification  at corpora te  level w as that F in n  B  a lready  had its ow n sophistica ted  system  in p lace 

[w ith  their ow n standards and gu idelines w hich included  the env ironm en t in stra teg ic  decision  m aking , the 

use o f  cham pions and p roduct stew ards and in teg ration  o f env ironm en t in to  norm al business p ro cesses etc]. It 

had been  view ed and had v iew ed itse lf as a leader in the area o f  natural en v iro n m en t m anagem en t. D esp ite  

this it w as realised  that a m ore w ide ly  recogn ised  system  of standards w as needed  bo th  fo r c la rity  to the 

c u sto m er and to com ply  w ith cu sto m ers ' ow n certification .
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O rig in a lly  Ihe D ublin  site in tended  to in tegrate  ISO  14001 w ith 1 S 0 9 0 0 0  and the q u a lity  system  but th is did 

not w o rk  and the reason  g iven  w as that the site w as too  large  m aking a unified  system  unw ieldy. H o w ev er 

the in teg ration  o f the tw o  certifica tion  system s w orks successfu lly  at an o th e r sm alle r F in n  B  site in Ireland.

As w ell as ISO  system  the D ep artm en t B alance Scorecard  has m easu rem en t c riteria  fo r E H & S (in ju ry  rates, 

no n -com pliance  etc.). T here  are con tinuous se lf-assessm en ts against corporate  and sta tu to ry  standards.

Training

A ll s ta ff  rece ives induction  tra in ing  in env ironm ent. C on tin u o u s train ing  & ed u ca tio n  is enco u rag ed  w ith 

specific  tra in ing  fo r the E H & S team .

D rivers

T he th ree  m ajo r d rivers id en tified  by the in terv iew ee are custom ers, cost and corpora te  headquarters:

C u stom ers  are e sp ecia lly  e ffec tive  in som e m arkets such  as G erm any  and S candanav ia  w here  recyclab le  

p ro d u c t is seen as desirab le. On the con trary  in Japan  th is is seen as a negative  a ttribu te . An exam ple  o f a 

cu sto m er d riven  in itiative  is the reduction  and rem oval o f  flam e re ta rdan ts in p lastics even  though  

sc ien tific  ev idence from  the W orld  H ealth  O rgan iza tion  (W H O ) show ed that these  do not pose  a health  

th reat. T hese  have been reduced  over the past ten years and w ill be rem oved  from  all p roducts by  the end 

o f 2006. A s noted  above, cu sto m er d em ands w ere also  the  m ain d riv er for the co m p an y -w id e  adop tion  o f 

ISO  1 4 0 0 1.

C ost is a p a rticu larly  strong  d river as for exam ple  w aste  charges d river m uch o f  the w aste reduction  and 

recycling . Im provem en ts targe ts are linked to costs (as fo r all th ings) and budgets are tigh tly  con tro lled .

C orpora te  hea d q u a rters  d rives a very strong ph ilo so p h y  o f good c itizen sh ip  and  environm en ta l 

re sp o n sib ility  w hich is v iew ed as a core e lem ent o f the firm ’s identity .

As w ell as the consum er, the  corpora te  w ebsite  iden tified  leg isla tion  and scien tific  da ta  as o th er d rivers fo r 

m ateria l substitu tion . T he firm  is com m itted  to com p ly  w ith all regu la tions and actively  sets com pliance  

targets to  be in p lace p rio r to the im p lem en tation  o f new  regula tions. It a lso  aim s to ap p ly  the best p ractice  in 

all its operations, fo r ex am p le , the w orld -w ide  app lication  o f  R oH S. W here  sc ien tific  da ta  ind ica tes changes 

should  be m ade the firm  strives to in troduce  these.

R eporting

F irm  B  p ro v ides ex tensive  and ex trem ely  deta iled  reports on m ost activ ities to  the public  over the in ternet 

un d er the au sp ices o f  its G lobal C itizen sh ip  policy . T hese  include m any  m easurab le  item s such as en erg y  use, 

em iss io n s , w aste  p roduction , use o f  m ateria ls as w ell as ex ten t o f  regu la tion  co m pliance. T hese  da ta  are 

m ain ly  on a g lobal o r reg ional level and are not availab le  by  site. The full G lobal R eporting  In itia tive  (G R I) 

index is availab le  w hich  ind ica tes the level o f in fo rm ation  p rov ided  fo r each  G R I topic.

N etw o rkin g

N etw o rk in g  is very  active w ith in  F irm  B. All E H & S m anagers in E M E A  hold a co n feren ce  call ev ery  2 

w eeks and all the in te rnational team s m eet w ith each  o th er about tw ice a year.
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E xternal netw ork ing  a lso  occurs and E H & S team  m em bers w ill som etim es m eet w ith o ther s im ilar large 

m an u factu re rs in Ireland. O ther ne tw ork ing  activ ities include  p artic ipa tion  in co n feren ces and trade 

assoc iations. F in n  B  is very active  in Irish  B usiness and E m ployers C onfedera tion  (IB E C ) and Irish 

C hem ical & P harm aceu tica l M anufac tu rers G roup  am ong o thers. IB E C  is the source o f upd a tes fo r new 

leg isla tion  and F in n  B  responds and liaises th rough  IB EC . F in n  B  u ses IB E C 's  legal expertise  fo r Irish and 

E uropean  reg u la tions and refers to US team s fo r o ther in ternationalA JS  focused  laws.

A part from  the exam ple  o f  the in itiative  to  rem ove so lven ts , the in te rv iew ee  could  not th in k  o f any  initiative 

adopted  or d iffused  due to netw orking.
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6.3.3 Firm C

Description: F inn C  manufactures high quality com m unications networks.

Location: Greater Dublin area. The facility was established in 1961 by a USA multinational. The firm has 

been the subject o f 4 takeovers since then: 1982, 1996, 2000 & 2004. Each takeover was by USA firm.

Corporate Headquarters: USA

Sales: Year ending 2004 USSlSOmillion

Employees: 220 on-site (in Ireland) and 4,000 worldwide. In 2001, when the first IMSS survey was 

administered, the worldwide em ploym ent was 28.000.

IM SS S u n ’eys: Firm C  participated in both IMSS surveys which were com pleted by the M anufacturing 

M anager

Selection fo r  Further Analysis: F inn C  was selected for further analysis based its high score on the Irish 

environment index and ISO 14001 certification. F inn C  was classified as an innovation progressor on the 

innovation index.

Interview: Interview was held on-site with the M anufacturing M anager and the Business Excellence Team 

Leader/EH&S Coordinator (referred to as EQHS Coordinator below) on 25"’ February 2005

General Profile: Firm C  manufactures com m unications networks. It offers an extremely high quality product 

and only provides complete networks which are under guarantee for 20 years. These are the product’s 

marketing differentiators. They manufacture for the EM EA region and sell into a distribution hub in the 

Netherlands. However, it is a global product and this site often gets orders to ship to other regions to make up 

shortfalls. Since they are m anufacturing a global product they must provide a product consistent with other 

sites; two in USA and one in Australia. This facility sees itself as dynamic and very autonom ous which has 

enabled it to deal with considerable changes in corporate personnel arising from numerous takeovers. The 

parent corporations have varied in size. At one stage Firm C  was part of a multinational corporation 

employing 400,000 worldwide. At the time of the first IMSS survey in 2001 there were 176 on-site, 215 in 

Ireland, 2,000 in Firm C  worldwide and 28,000 in the entire parent corporation. The current owners 

employed 2,000 in total at the time they bought Firm C  which also employed 2,000. Hence, the current 

worldwide size is 4,000 employees. Apart from size, some other differences between the current and previous 

owners emerged when comparing the data from the two IMSS surveys. These include, for example, less 

formalisation of m anufacturing strategy and greater em phasis on product innovativeness, design and quality.

The interviewees view this site as a very distinct plant within group and have been given a lot of autonom y 

by default over the years as there have been so many new owners. They see themselves as very dynam ic and 

proactive. A relatively unique achievem ent o f this site is that it has fully integrated its Environm ent 

(IS 01400I), Health and Safety (IS 02000  & O HSAS18001) and Quality (1509000:2000) systems. It holds a 

separate certificate for each of these Standards but these are managed and audited as one fully integrated 

system. It adopts a whole systems m anagem ent approach and is w idely used as a benchmark by other firms in 

this regard. In 2000 Firm C  won a European Business Excellence Award.
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Innovation & Technology

F inn C has a very strong tradition of technological innovation and is a world leader in the design, 

developm ent and manufacture of new products for com m unications networks. Its parent com pany holds over 

1.000 patents and continues to place innovation as a priority with high investm ent in R&D with the aim of 

being ‘first to market for next generation innovative system s’. It com bines innovative technology with 

extrem ely high quality standards enabling it to give a 20 year guarantee of its product. In the past F inn C 

conducted R&D on site but this is now done centrally in the USA. The design centre works closely with this 

site on developing processes to ensure feasibility o f m anufacturing however this is a limited R&D role. Three 

other facilities like this one. two in the USA and one in Australia, manufacture the same products. The 

Global Engineering Group comprising R&D and manufacturing personnel ensure consistency of production 

and packaging across the three sites. Some localised products exist: for exam ple to comply with different 

standards in different markets e.g. this site manufactures low smoke product for this region [toxic fumes are 

not emitted if it goes on fire/flame retardant cable jacket]. However, it is prim arily a global product.

Innovation, Technology & Environm ent

Environm ental benefits and business requirements are inextricably linked in the view of F inn C. This equally 

applies to quality, health and safety. The view of F inn C is if anything is been done in an unsafe manner then 

it is probably not good for business either. If anything is not efficient from a business perspective then it is 

probably not efficient form an environmental, quality or health and safety (EQHS) perspective either. If all 

efforts are directed towards making a good product, on-time and efficiently then is most likely also efficient 

from and EQHS standpoint.

Life Cycle Analysis (LCA) is not incorporated much into product developm ent. However, the materials used 

(PVC plastics & copper), although difficult to recover, are fully recyclable and the product can be renewed. 

Recently, the W EEE directive is driving F inn C  look closely at this issue. Cabling is not covered officially 

under W EEE but F inn C 's  strategists believe it is possible that custom ers will require it. They are also 

considering that it is possible to change the product parameters and, for exam ple, construct cabling that will 

last forever -  not with a view that it will need to be replaced in 50 years time. The RoHS directive impacts on 

the use of lead-based stabilisers in the PVC coating. (The challenge to produce a PVC coating while 

maintaining superior performance was achieved and incorporated into all products globally in 2006).

An environmental innovation of F inn C  is the developm ent and installation of equipm ent for the recycling of 

PVC plastic directly from the operating machines during the manufacturing process. This is an integral part 

of the manufacturing process and does not entail the previously required additional separation, collection and 

re-introduction processes.

Packaging

Outward packaging has been identified by the EQHS coordinator as a m ajor issue to address. Currently F inn  

C uses cardboard, a small amount of light polystyrene foam and plastic bags -  the latter two are not 

biodegradable and, although they can be recycled, this depends both on the custom er and on the facilities 

available to them for recycling plastics. M oves are currently being made towards reducing the use of 

polystyrene.
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O f particular need for attention are the plastic spools used to package long cables. It is not cost effective to 

return them empty to the factory for re-use therefore there is a necessity to look at alternative method of 

disposal or collection at building sites. Small cables are packaged in loose plastic bags. The cable cannot be 

packed tightly or it will buckle and affect its functionality so the bag is quite big. The cables get tangled if the 

plastic bags are removed.

All packaging must be suitable for all m arkets and the same as produced in other sites. Although this site 

services the EMEA region there is som etimes a requirem ent to ship to different regions if a shortfall exists. 

Therefore all products are branded and packaged for the global market.

All incom ing packaging is recycled -  including incom ing spools which are very large and made from 

cardboard. Most com ponents are m anufactured by F inn C 's  sister com pany in Omaha and all packaging from 

them is recycled.

Finn C  will not compromise on quality o f custom er packaging which could lead to quality problems and 

disputes over whether problems are in the product itself or created by the installer. Therefore this has been 

the area of least change from an environmental perspective but the intention of Finn C  was to examine this 

issue.

Sometim es customers ask for changes in packaging but not for environmental reasons rather for simple 

practical reasons such as ease o f opening.

Waste M anagement

All waste is segregated and clear bins are used. Several different waste streams exist: packaging and paper; 

m anufacturing; and other site waste. Coat o f waste is tracked through the supply chain.

All cardboard is bailed and recycled. D elivery methods were changed to reduce cardboard to an absolute 

minimum. Bulk storage and re-usage containers are used. All incoming packaging is recycled. Paper 

recycling facilities are located in all office areas. All rubbish bins were removed. This required changes in 

behaviour but it is now well accepted.

M anufacturing waste includes scrap, cable off cuts and cables not meeting quality standards. These are sent 

for recycling and recovery of metals. A com pany is contracted to do this. The waste has value, namely PVC 

and copper, which can be reused once recovered. Quality standards are very high due to the lifetime 

guarantee. Equipm ent for the recycling of PVC directly from the operating m achines was developed and 

installed. This is an integral part of the m anufacturing process.

W ater is used for cooling in the m anufacturing process and is recycled in a closed system. It is changed once 

a year and the discharge is perfectly clean. M EK (M ethyl ethyl ketone) is a hazardous chemical used for 

printing on the cables. Engineering changes were made to reduce its consumption and waste generation.

Use of polystyrene cups which are non-recyclable and non-biodegradable has been eliminated. Previously, 

4,500 were used per week at a cost of €10,000 per year (including disposal). In order to facilitate people 

bringing hot liquids to their desks (which posed a safety risk) ‘Travel M ugs' were sold on site at a subsidised 

price o f €3 per mug. The money raised was used to plant trees in the grounds.
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W E E E  & R oH S

A s m entioned  above F in n  C ’s  p roduct is not covered  b y  the  W E E E  D irective  a lthough  th ey  fo resee  a drive 

fo r W E E E  com pliance  from  E U  custom ers. H ow ever, it is a com plex  issue and F in n  C  cou ld  no t m ake an 

alte ra tion  to  com ply  w ith  W E E E  that w as not adop ted  by  the  o th er facto ries or that could  not app ly  g lobally  

since the m ain p roduct is fo r the global m arket. A lso , raw  m ateria ls are bought by g lobal pu rchasing  

agreem en ts so if  a  co m p o u n d  is changed  this has an e ffec t in o th er reg ions. R oH S on the o th er hand has 

p rom pted  the d ev elopm en t o f  coatings w ith reduced  lead -b ased  stab ilisers. T hese are m anufactu red  fo r the 

g lobal m arket as F in n  C 's  p roduct is the sam e w o rld w id e  and a lso  because  F in n  C  env isag es that sim ilar 

regu la tions w ill becom e standard  in m ost countries.

E nergy  Use & E m issions Trading

A n en erg y  m anagem en t team  aim s to increase  e ffic ien cy  and reduce  en erg y  usage w hich is m onito red  on a 

w eek ly  basis. E nergy  source  is non-renew able. E m iss io n s are a lso m onito red . T here  is no req u irem en t fo r a 

G reenhouse  G as E m iss io n s Perm it o r em issions trading.

Environm ental Strategy

T he key stra tegy  o f  business as a w hole  in F in n  C  is a system s approach . T h is includes a system s approach  to 

env ironm en ta l m anagem en t as well as in tegration  o f the env ironm en ta l m anagem ent system  (E M S) with 

o th er system s and c lear links to  business requ irem ents. T he EM S is ISO 1 4 0 0 1 certified . It is fu lly  in tegrated  

w ith the health & safety  and q uality  system s includ ing  aud iting  and certifica tion . T his system  is referred  to 

here as the EQ H S (E nv ironm en t, Q uality , H ealth  & Safety).

L inks to B usiness R eq u irem en ts

T he approach  o f F in n  C  is to  ensure  that all ac tions link  to business requ irem ents. If som e action or 

im p lem en tation  p rocess is not w ork ing  from  a b u sin ess p o in t o f  view  then  it is p robab ly  no t the correct 

approach . For exam ple, the system  fo r rating the f irm ’s en v ironm en ta l im pacts a lw ays c lassifies w aste  first 

w ith facto ry  w aste being  the m ost im portant. In o rder to  address this, the e ffic ien cy  o f  various stages o f the 

m anufactu ring  p rocess is a lw ays be ing  im proved upon. Im prov ing  effic ien cy  en ta ils  using less raw  m ateria l, 

therefo re  less goes in to  p roduction  and, as w ell as reducing  scrap  and w aste  p roduction , input costs are also 

reduced . L ess w aste  goes in to  landfill and fo r recy c lin g  also  reducing  those  assoc ia ted  costs. U sing  less 

m eans the bottom  line a lso  im proves and so there  is a b u sin ess benefit.

T h e  au d ito r o f Firm  C ’s  certifica tions also  adop ts th is v iew . T his is re flected  in the ‘reg is te r o f  a sp e c ts ’ in 

w hich E Q H S goals and targe ts are very strong ly  linked  to business requ irem en ts. T h is a lso  enab les a 

supportive  and positive re la tionsh ip  w ith the auditor.

T here  is an em phasis on con tin u o u s im provem ent. W hen  a new  process is being  im plem ented , fo r exam ple 

w hen new  product being  in troduced , there  is a focus on ge tting  e v e r jih in g  correc t and in p lace  from  the start. 

T here  are then are con tinual e ffo rts to  see if  im provem en ts can be m ade -  sta tistical im provem en ts in term s 

o f  the ra ting  system s and im provem en ts in e ffic ienc ies -  to  see if  p rocesses can be be tte r stream lined , less 

raw  m ateria ls used, m ain ten an ce  requ irem ents o f  m ach ines im proved etc. A ny  fa ilu re  or e rro r in the process 

is analysed  and investigated .

153



Results - Case Analysis -  Finn C

Environm ental M anagem ent System (EMS)

A key feature of Firm C ’s Environmental Management System (EMS) is the integration of environmental 

management with health & safety and quality management.

Environmental, Quality and Health & Safety (EQHS) Management System - Integration Process

Finn C operates a highly integrated systems approach comprising three base systems with recognised 

Standards: Quality (1992 -  IS09000), Environment (1997 -  ISO 14001) and Health & Safety (1999 -  ISA 

2000/OHSAS18001). In 1999, Firm C was one of the first organisations in Ireland to attain all three 

Standards. Initially these were controlled as three separate entities with separate accreditation. The IS09000 

was managed through the Quality Department and two separate people looked after environment and H&S in 

the Facilities Department. Implementation of the systems was completely separate and uncoordinated.

The confluence of two events around the year 2000 drove the move towards integration of the three systems: 

the downturn in the economy and fall of the ‘dot.coms’ industry meant that an embargo was placed on hiring 

new staff and replacing staff that left or retired and the human resources were not available to dedicate people 

to particular systems; and the advent of 1509000:2000 quality system which was more process based rather 

than the prescriptive procedural base of the 1996 Standard.

The drive towards looking at processes rather than standards & clauses presented an opportunity to examine 

to overall situation of systems management. The separate Standards each required separate documentation. 

When examining the processes the EQHS Coordinator saw an opportunities for synergy. A lot of overlap and 

similarities exist between the different systems of the various Standards for example the documentation 

control loop, the corrective action systems and the management review systems were all the same. 

Operational details from various sections are very specific to each standard such as process realisation, 

register of aspects, risk assessment but otherwise they are essentially the same. Therefore the decision was 

taken to try to amalgamate the systems together into one management system.

The process began in 2001 took 1-2 years to tease out and pull the elements together and to redraft whole 

document library into a process based format. This was facilitated somewhat in that when ISO 14001 system 

was being established in 1998 a lot of consultation was done with the already established quality system 

IS09000 and many chapters of the quality manuals were cross-referenced. Similarly, with the introduction of 

the Health and Safety Standard ISA 2000/OHSAS18001 similarities and cross-references with the other 

systems were sought.

When the redrafting of the Standai'ds was completed a knowledge management system (trade name Livelink) 

was established as a vehicle for recording all data in the process.

The integration of the environment, quality and health & safety systems into one management system 

(EQHS) and the installation of the knowledge management system to support it were achieved independently 

of the Standards auditing and certification procedures.

Integrated Audits

After integrating the environment, quality and health & safety systems into one management system and 

establishing the knowledge management system to facilitate it, the next stage was to get an integrated audit. 

Previously even though the Standards were audited by the same auditing agency three different auditors were
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sent every  year and ev ery th in g  w as rev iew ed  three  tim es. T his agency  w ould  no t a lte r th e  aud iting  policy. 

T herefore  F in n  C  approached  o th er agencies in search  o f an  in tegrated  audit. Som e ag en c ies said they  w ould  

audit the in teg rated  system  bu t w ould  still co nduct three  separa te  aud its and charge three  fees. H ow ever one 

agency  agreed to  conduct an in teg rated  audit. T h is is done tw ice yearly . E ach au d it covers all the S tandards 

and lasts tw o or three days. F o r exam ple, the m ost recen t audit included  a visit to  the facto ry  floor. H ere 

questions w ere asked about p ro cess  realisation  and traceab ility ; ease o f  loca ting  W IP  (w ork -in -p rogress) and 

non-conform ing  m aterial; w h e th er peop le  w earing  personal p ro tective  equ ipm en t (PP E ) and safety  g lasses; 

w hat w as the risk  assessm ent fo r th is area; w here w as the recy c lin g  fo r th is a rea  etc. A nd in an in terv iew  w ith 

the pu rchasing  & m ateria ls m anager the aud ito r asked  about con tro l o f  m ateria ls, w orkp lace  inspection  

records, risk  assessm ent and tra in ing  fo r env ironm en ta l m anagem en t etc.

It is im portan t to retain  separa te  certificates as th ey  are requested  by  custom ers but these  are m anaged  and 

audited  as one system . O ne v isit by  the aud ito r covers all S tandards and incurs on ly  one fee therefore  by 

conducting  the three  aud its sim u ltan eo u sly  the in tegrated  system  is less d isrup tive  and very  effec tive  in term s 

o f tim e m .anagem ent and co sts o f auditing.

A part from  the redrafting  o f the S tandards, d ifficu lties enco u n tered  in the in tegration  p rocess w ere with 

people w ith vested  in terests in keep ing  the system s separate  - not the aud ito rs but in te rnally  w here  functional 

areas w ere territo ria l and people  c la im ed  o w nersh ip  o f certain  p rocesses etc. N ego tia tion  and decisions w ere 

requ ired  about w hich change  p rocedures to im p lem en t and w ho w ould have resp onsib ility  fo r various 

p rocesses etc.

F in n  C  had a lready  ach ieved  considerab le  a lignm en t be tw een  the quality  system  and the env ironm ental 

system  w hen im plem enting  the  ISO  14001 and th is facilitated  the m ove tow ards com ple te  in tegration  w hich 

w ould have been m uch m ore d ifficu lt had to ta lly  in d ependen t parallel system s been  in place.

F inn  C  a tta ined  these standards and ach ieved  in teg ration  in dependen tly  o f the pa ren t corpora tions. It is their 

view  that it w ould  have been  very  d ifficult to accom plish  if  a lignm en t w ith the pa ren t w as n ecessary  due to 

the num erous changes in o w n ersh ip  over recen t years.

E Q H S System  M a n agem en t

There is a ded icated  E Q H S T eam  and ind iv iduals look  at various aspects o f the system s but nobody  w orks 

ex c lusively  on any one o f the th ree  areas. T eam  m em bers are not ded icated  to  one functional a rea  since this is 

not necessary  and a lso  the hum an  resources are no t availab le  for it. O ne o f  the te a m 's  w eek ly  activ ities is an 

EQ H S inspection . T his en ta ils  look ing  at various co n fo rm ance  activ ities in a reas w here standards m ay be 

slipp ing  or areas o f n o n -confo rm ance  etc. T he inspection  exam ines e.g. w aste  seg regation , co n fo rm ance  of 

personal p ro tec tive  equ ipm en t (PP E ), guard ing  o f  m achines, chem ical storage.

The know ledge m anagem ent system  (trade nam e L ivelink) to support the E Q H S System  w as estab lished  as a 

vehicle fo r record ing  all da ta  in the process. T h is is a w eb-based  know ledge  m anagem en t system  fo r the 

contro l o f docum ents and w o rk flow s. An in tegrated  system  flow chart was developed  w hich  is e ssen tia lly  an 

am algam ation  o f  the three m anuals for the env ironm en t, quality  and  health  & sa fety  system s. It links the 

three system s as one unit d irec tly  into the m anufactu ring  and business p rocesses and w ork  flow s.

The E Q H S System  is w ell e stab lished  and is part o f every  em p lo y ee ’s rou tine . T eam  leaders in every  

departm ent know  exactly  w h a t is requ ired  at all stages in the w o rk  process. T eam  leaders m ay  nom inate
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production associates to take responsibility o f  a particular activity/process in order to create awareness at 

whichever level it is needed.

The manufacturing and operational team have to 'live by' risk assessm ent (RA). Training is centred around 

RA. If a new machine is being installed a new RA is done as an integral part o f the installation process. The 

EQHS Coordinator checks that new RA done and if waste segregation is in place and if  the system  is 

conform ing to requirements etc.

The EQHS system  has reached a level o f  maturity whereby the EQHS Coordinator can adopt a ‘watchdog’ 

approach and if som ething crops up about which there is concern the team can focus on it etc.

There is a constant checking and review ing o f processes to ensure com pliance and to keep awareness levels  

high as well as seeking opportunities for im provem ent. The EQHS Coordinator stated that it can be difficult 

to maintain the high standards required to retain the certificates. The challenge is to keep the process fresh 

and to ensure that it is alw ays operating. Every so often there is a need to prompt and remind people o f  

requirements.

EQHS Coordinator is also constantly alert to legislative aspects and any new regulations or changes are that 

on the horizon or what is happening within corporation and the EU etc.

System s M anagem ent

In 1999, Firm C  becam e one o f  first in Ireland as w ell as the first in its own corporation to have the three 

Standards. Firm C  adopts a system s approach to its business and various other system s exist in addition to the 

EQHS System  e.g. M aterials M anagem ent system  and Financial Controls system . These system s support 

each other. Finn C  is regarded as a benchmark in System s M anagem ent and won an Irish Business 

E xcellence Award in 1998 and a European Business E xcellence Award in 2000. Finn C  was one o f  the first 

organisations to receive IS 0 9 0 0 0 :2 0 0 0  certification.

The system s based approach provided a framework for strategic change and w as used to achieve  

im provem ents for the B usiness E xcellence Awards. The discipline o f  the quality system  was used to capture 

the objectives e.g. the objective to im prove revenue by 5% was brought in as Q uality Inspection Report 

(QIR) or co n ectiv e  action within the quality system  and assigned to the Manufacturing M anager to manage 

and track through the system .

The discipline o f  the m anagem ent system  enabled a very integrated approach from the start and was the 

m echanism  to drive the objectives whatever they related to e.g . quality, environment. B usiness E xcellence.

Firm C  is aim ing for one integrated m anagem ent system  that will cover all aspects o f  the business.

W e had foresight to build things up -  rather than do each one separately 

W e benchmarked a lot before we started -  we learned form others’ m istakes 

System  runs itse lf now -  but CD  v bu sy!!!

Environm ental M anagem ent

Environmental operations at Firm C  are grouped into the fo llow ing areas:

•  Chem ical management

•  Chem ical & fuel spills
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•  H azardous w aste d isposal

•  W aste  e lectrical eq u ip m en t d isposal

•  W aste m anagem en t

•  T rade  effluen t

•  M o nito ring  o f air & no ise  em issions, energy

K ey environm en ta l ob jectives w hich  have been ach ieved  in F irm  C  to date are:

•  W aste

-  R eduction  in scrap , increase  effic iency  (PV C , C opper, P lastic  Parts)

-  R eduction  in land fill con tribu tion  (C ardboard , general rubb ish . Po lysty rene  C ups, Paper)

-  P V C  recy c le r installed

•  C hem ical C onsum ption  -  M E K  usage reduced

• E nergy  U sage -  en erg y  m anagem en t team

O th e r env ironm en ta l in itiatives and activ ities at F irm  C:

•  R ecycling  o f  a lum in ium  / steel cans, batteries, p rin te r cartridges and m obile phones (la tter in
aid  o f T em ple  S treet C h ild re n 's  H ospital).

•  U se o f in ternal co m m unica tion  system  to p rom ote  env ironm en ta l aw areness etc.

•  R eview  E H & S im p lica tions upfront fo r new  or m odified  m ach inery  /  process.

•  U se o f e lectron ic  system s: conference  room s W'ith d igital p ro jec to rs , rem oval o f  ind iv idual
prin ters (w here  possib le), e-m ail reports etc. (w here possib le), e lectron ic  docum en t con tro l and 
m anagem en t, e lectron ic  factory  p rocess records.

Training

T he induction  p rogram m e is ex tensive  and consists p rim arily  o f  E H & S train ing. It is done in three phases: 

first day  o f em ploym en t includes a h a lf  day  on E H & S com prising  v ideos and presen ta tions on ob liga tions 

un d er re levan t acts, safety , using m achinery , guard ing , reporting  o f issues/acc iden ts, w hat to do  in case  o f  an 

acc iden t etc.

F irm  C ’s m ain R isk  A ssessm en t is to do  w ith m oving  m ateria ls -  that w here  an acciden t is m ost like ly  to 

o ccu r and there  is a lot o f m ovem en t in factory. T rain ing  hones in on m anual hand ling , palle t trucks, w heels 

e tc  spec ifica lly  on first day. W ith in  one m onth o ther h a lf day  tra in ing  on m anual handing  takes p lace  

fo llow ed  by a th ird  h a lf  day  a m onth  la te r on m ore specific  aspects. O th er train ing  is p rov ided  to em ployees 

reg u la rly  and as the  need arises in re la tion  to  new  processes or m ach in ery  etc

D rivers

A t first the p rocess w as d riven to som e extent by  custom ers. C u stom ers in N ordic  coun tries , a lthough  not 

m ajo r custom ers, started  ask ing  very  prob ing  questions du ring  a visit. A lthough  the E Q H S C o o rd in a to r w as 

aw are  that they m ay have an env ironm ental in terest and had p repared  to  talk  about basic in itia tives such as 

card b o ard  and oil recyc ling  etc., he w as not th ink ing  about a system s level approach . T he cu sto m er created  

aw aren ess at that level so the E Q H S C oord inato r exam ined  to  the ISO  14001 system . T he regu la to ry  

au tho rities w ere iden tified  as the m ain influence on env ironm en ta l p ractices in the IM SS su rvey  fo llow ed  by 

co rp o ra te  headquarte rs and suppliers. {Firm C  w as c lassified  as su p p lier-facin g  in the arc o f in teg ration .)
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Networking

Prior to attaining certification F inn C  conducted a lot of benchmarking and visited several other 

organisations in Ireland. M anagers were able to ieam a lot through this process especially from the mistakes 

made by others which they could then avoid. Firm C  is highly regarded in Systems M anagem ent and held as 

a benchmark. A fter gaining the Business Excellence Award Firm C  hosted numerous visitors from other 

organisations to the extent that it becam e quite time consum ing and counter-productive and they were 

obliged to reduce the number of visits. A lso Firm C  is now part of a much sm aller organisation which is not 

so interested in prom oting these types of awards etc. The EQHS C oordinator engages in networking and has 

given presentations on the environmental system.
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6.3.4 Firm D

D escrip tion: F in n  D  m anufactu res h igh  q u a lity  loudspeakers and sound  system s fo r the dom estic  m arket and 

o ther sites m anufacture  for business m arkets, the m usic industry  and car m anufacturers.

Location:  M id lands/B order reg ion  since 1980.

C orpora te  H eadquarters:  U SA

Sales: U ndisclosed  - F irm  D  is a private  com pany.

E m ployees:  A p prox im ately  230 at this facility  and 8,000 in the o rgan isation  w orldw ide.

IM SS  Surx’eys: F in n  D  p artic ipa ted  in both IM SS surveys w hich  w ere com ple ted  b y  the M ateria ls / 

P roduction  M anager.

Selection  f o r  F u rth er A n a lysis: F irm  D  had a high Irish env ironm en ta l score but a negative  IM SS 

env ironm ental score. It w as c lassified  as an innovation  tra iler in the c lu s te r analysis. It w as se lected  fo r case 

analysis because  o f the con trasting  env ironm en ta l scores and the co n trasting  innovation  score. It does not 

have ISO I4001  certifica tion  but at the tim e o f the in terv iew  w as beg inn ing  to plan  for it.

In ten 'iew :  In terv iew s held  on-site  w ith the Q uality  System s M anager and the M ateria ls /  P roduction  M anager 

on 12'” April 2005.

G enera l P rofile: F irm  / )  is a  renow ned  innovato r in aud io  tech no logy  and m an u factu re r o f  high quality  

sound system s. It p rides itse lf as be ing  innovation  driven and a leader in its field . T his facility  m ain ly  does 

m anual assem bly  and a little  is fabricated  from  scratch. Seven ty  percen t o f  supp lies com e from  o th er Firm  D  

sites. T h is is the on ly  site in E urope and there are three core m anufactu ring  sites - tw o in M exico  and one in 

the U SA . T his site in re la tiv e ly  sm all and services the E uropean  m arket. It delivers its p roducts to a central 

facility  in B elgium  and does not deal d irec tly  w ith end custom ers. T he E uropean  m arket is quite  d ifferen t to 

the U SA  m arket. It is very  fragm en ted  and at the tim e o f the in terv iew  it w as not grow ing . E lectron ics are 

very sensitive  to econom ic  changes. G erm any  w as once one o f its largest m arkets but dem and  levelled  after 

G erm an reun ification . T he product is co m peting  w ith o ther luxury  goods such as p lasm a screen telev isions. 

H ow ever, there w ere signs o f  an up turn  in dem and as the first q uarte r o f the year, w hich  is u sua lly  the 

quietest, w as busier than  it had been fo r the p rev ious few  years. In the past 30%  o f custom ers w ere corporate  

now this is 70% .

T his p lan t/fac ility  m anufactu res for the hom e en terta inm en t m arket. T here  are fo u r m ajo r p roduct lines w ith 

four or five versions o f  each. Som e m inor varia tions exist for d ifferen t m arke ts e.g . p lugs for Ire land /U K  and 

con tinen ta l E urope. T he safety  req u irem en ts are the sam e across E urope  so leg isla tion  and standards are not 

an issue. Som e requ irem en ts d iffer in the U SA  or o ther coun tries e.g. voltage. In the past it w as a re la tive ly  

low  techno logy  product but over the years it has becom e m ore soph istica ted  and now  includes w hole system s 

w ith hard drives etc. P rin ted  c ircu it boards (PC B s) used to be fabricated  at th is facility  bu t w ith the increasing  

com plex ity  th is is now  done by an o th er site. All p roducts are finalised  and no cu sto m isa tio n /lo ca lisa tio n  is 

done e lsew here .

T his facility  sees its e lf  as very independen t in term s o f m anagem ent and has a very  trusting  re la tionsh ip  with 

headquarters. T hey  are given the requ irem en ts e,g, to reach a certain  quality  standard , they  know  the 

expecta tions and are then  left to m anage the process. O ver the  past decade  there has been increasing
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in tegration  be tw een  all F irm  D  p lants. C om m unication  is very  open and the se tup  is e ssen tia lly  the sam e in 

all p lants. C osts have been  a m ajo r d riv er in the in teg ration  p rocess e sp ecially  as this facility  is sm all 

com pared  to the core  m anufactu ring  p lan ts e.g. costs o f  too ling . Supp lies are now  coord in a ted  by  

headquarters and m ain ly  com e from  U S suppliers w ith very  few  local supp liers from  Ireland. F irm  D  is 

c lassified  as sup p lie r facing  on the arc o f  in tegration .

Innovation  & T echnology

F irm  D  is an innovation  driven  firm  and th is has been a key featu re  o f  its success. It is a leader in aud io  

technology  and has developed  a w ide range  o f p roducts from  sound  system s fo r cars to  m edical devices. 

R & D  is con d u cted  at the headquarte rs in the U SA . It is a p rivate  firm  and supports research  and innovation  

by  re -investing  all o f  its p ro fits  back into the firm .

T his facility  has som e input in to  the dev elo p m en t o f the m anufactu ring  p rocess but very lim ited  input into 

p roduct developm en t. T h is facility  is re la tiv e ly  sm all in the co rporation  and the eng ineers from  R & D  tend to 

w ork  m ore c lo se ly  w ith  the  larger m an u factu ring  p lants. T h is facility  is on ly  really  involved  du ring  the 

p ilo ting  o f  the p roducts.

T he p lant doubled  in size in 1991 and it has not grow n m uch since. H ow ever, the value o f p roduction  

increased  w ith  h igher tech no logy  e lectron ics . T h is shift did not affec t the basic sk ills requ ired  in the m ain 

assem bly . S k ills changed  in the area o f testing .

Innovation . Techno logy  & E nvironm en t

T here  is no exp lic it in tegration  o f the en v iro n m en t in to  p roduct design . Som e aspects are en v ironm en ta lly  

favourab le  by  chance e.g. ch ipboard  is from  susta inab le  fo rests. A ccord ing  to the quality  m anager th is ju s t 

happens to be case  and it is not so m eth ing  F irm  D  spec ifica lly  a im ed  to use.

P ackaging

O utgoing pack ag in g  has no particu la r env ironm en ta l design . It consists m ain ly  o f  cardboard  and E xpanded  

Polystyrene (E PS). A few  years p rev io u sly  F in n  D  ex am ined  its packag ing  and  found that E PS best su ited  

the p roducts w hich  are heav y  (EPS is recyclab le). In com ing  pack ag in g  is .segregated for recycling . F in n  D  

a lso  rece ives incom ing  pack ag in g  from  p ro ducts re tu rned  fo r rem anufac ture. Supplies from  the U SA  are on 

w ooden palle ts w hich  are  sent fo r g rind ing . E uropalle ts (E U  standard  size) are bought fo r ou tgo ing  goods. 

S ince this fac ility  has on ly  one custom er, tran sp o rt is very  s tra igh tfo rw ard  and all goods go  out in con tainers.

W aste M an a g em en t

T he w aste m anagem en t system  is m an ag ed  by  a H R  person  w ho w as trained  in this and the E n g ineering  

M anager m on ito rs the system . F irm  D  has the G reen Dot.

Incom ing packag ing  is segrega ted  fo r recy c lin g . A ll card b o ard  is recycled . T h is w as d riven  by  cost sav ings 

and thousands o f  eu ro  are saved  an n ually  co m pared  to  send ing  all w aste to landfill. T his is seen as a business 

sav ing  not an env ironm en ta l one and the  env ironm en ta l co sts o r benefits  o f  d ifferen t system s w ere  not a 

facto r in the decision .

T here  is no  w aste  w a ter from  the m an ufactu ring  p rocess . W aste from  dyes, chem ica ls and adhesives are 

m anaged by  a con tracto r. A n o th er c o n trac to r takes dust, w ood , cardboard  and pallets.
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O th e r recyc led  w aste  includes can teen  w aste, office  p aper, p lastic  w rap , batteries and flux (c lean -o ff from  

so ld e r w hich can  be recovered  and recycled).

F in n  D  rece iv es supplies on w ooden  palle ts from  the U SA  w hich canno t be used  for o u tgo ing  goods. 

A ppro x im ate ly  200-250  o f these  pa lle ts are sent fo r g rind ing  per w eek  at a cost o f €1 per pallet.

P o st-co n su m er R ecycling

F au lty  p roducts and any o ther p roducts from  the d istribu tion  cen tre  are received  for rem anufac tu re . T hese  are 

then  sold  as facto ry  rem anufac tu red  goods. A t m om ent the cu sto m er can n o t upgrade the p roduct. T hey  w ould  

have to buy  a w hole  new  p roduct but it is the v isual e lem en t that ch an g es m ost.

W E E E  & R oH S

A t the tim e o f  the  in terv iew  the in te rv iew ees did not know  that W E E E  w ould  app ly  to Firm  D 's  products. 

T h is  facility  essen tia lly  has on ly  one cu sto m er - the cen tral d istribu tion  cen tre  in B elg ium  - a lthough  there are 

serv ice  cen tres in d ifferen t countries . Since the cen tre  d eals d irec tly  w ith custom ers all W E E E  issues are 

dealt w ith there. T his facility  is not sure o f  any  im plica tions W E E E  m ay have on the p roduct o r costs. 

H ow ever, it w as env isaged  the W E E E  w ould have an im pact. A s w ith m ost con su m er e lectron ics, it has 

becom e eas ie r to replace the p roduct ra ther than  repair it as it has becom e m ore sophisticated . Firm  D  will 

now  have to co n sid er im p lica tions o f  W E E E . For exam ple, the in te rv iew ees iden tified  p rin ted  c ircu its  boards 

(PC B s) as p ro b ab ly  be the g reatest liab ility  a lthough  they  w ere not sure w hether PC B s w ere included  in 

W E E E  (w hich  th ey  are for the recovery  o f  p recious m etals).

R oSH  w as iden tified  as hav ing  sign ifican t im pact on F irm  D ’s p roducts . T h is w ould  involve a com plete  

change in eq u ip m en t and p ro d u c t param eters and som e board  design  etc. A lot o f  w ork w as being  done on 

this in the U SA  R & D  cen tre . T he PC B s are m anufactu red  in the U SA  and the sam e ones are used  in all 

m arkets. T herefo re  if  there  has to  be a change fo r E urope this will app ly  to all F in n  D 's  PC B s. T he in tention 

w as to  look at these  issues in p ro cess  o f ISO 14001.

T he U SA  h eadquarte rs looks a fte r all leg isla tion  and reg u la to ry  in fo rm ation . Firm  D  is alw ays look ing  at the 

m arket and tends to be fo rw ard  th ink ing  in term s o f leg isla tion  co m p lian ce  and im pact in all m arkets. RoSH 

is the EU regu la tion  w ith g reatest im pact back  to U S A  headquarte rs and o th er p lants.

E n erg y  Use & E m issions Trading

E nergy  use is m onito red  m o n th ly  by the  eng ineering  departm ent. T h is is an area  o f low  priority . The G reen 

H ouse  G as E m iss io n s P erm it and E m issions T rad ing  are not applicable.

C ost is the driver for energy saving initiatives: use o f  low  energy lighting and the 

installation o f  an alternative air com pressor which cut energy use by 20-30%

E nviro n m en ta l S tra tegy

C orpora te  p o licy  is to  ensu re  that all leg isla tive  requ irem en ts are m et. T he U SA  regu la tions are enforced 

un less a E u ropean  one is s tric te r in w hich  case  th is w ould  apply. T he p lanned  in troduction  o f  IS 0 1 4 0 0 1  is 

v iew ed  as a step  tow ards the c a r m anufactu ring  in d u stry ’s quality  standard  T S16949.
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Environm ental M anagem ent System (EM S) and Certification

Currently there is no EMS in place although it is planned to introduce IS 0 1 4 0 0 I. Informally, the quality 

manager is the main contact person for environm ental issues as she is undertaking the implem entation of 

ISO 14001. The ISO 14001 was assigned to the quality m anager due to her experience of managing the 

IS09000  quality system. It is expected that from a systems management point o f view IS09000 certification 

and processes will facilitate IS014001 in terms of preparing docum entation and policies etc.

At this early stage the impact o f ISO 14001 was not yet determined. The main areas are probably: waste 

management, noise and dust. The assem bly/production line will probably not really be affected. Some 

environmental practices are already im plem ented from business standpoint of cost savings e.g. management 

of packaging and waste, energy use etc. Therefore the procedures of w riting and complying with the 

ISO 14001 Standard are not expected to cause problems.

Finn D  was looking at how the Standard can best be leveraged to get some added benefit from of it. In this 

regard they make a distinction between using the Standard and com plying with it.

Quality' System

As mentioned above, the responsibility for ISO 14001 is with the quality m anager not so much because it is 

seen as being linked to quality or part o f the quality departm ent's responsibility but because of the experience 

of systems and from a system management point o f view is similar. The quality m anager sees that there may 

possibly be a fit with IS 09000 but this is a vague notion that it is not so much a rem ove from ISO 9000.

Quality has always been a priority for F inn D - if the assem bly line runs correctly quality will follow as 

everything will be done correctly in first place etc.

From the corporate point of view the ISO 9000 system was initially seen as ‘som ething nice to have' but 

since F inn D  started manufacturing for the autom otive industry it becam e essential to progress towards the 

T S 16949 standard. The internal F inn D  system was phased out however it was very compatible with ISO 

9000 and many of the systems and procedures were in place anyhow for example the computerised system, 

internal audits system and materials planning package. The headquarters also wanted to get all plants on the 

same system and other more high technology plants already had ISO 9000 certification. The core plants 

which manufacture for the car industry already have the TS 16949 standard but this plant manufactures for the 

home entertainm ent market. If it were to m anufacture for the autom otive industry it would have major 

impact. Corporate headquarters wants all plants to have the same quality system and standard.

IS09000  suited the existing F inn D  system whereas the move to TS 16949 involves a whole different set of 

resources that Firm D  will have to have in place from quality managem ent and quality maintenance points of 

view. It will be a big change - the quality im plications of m anufacturing for the car industry are quite 

different to those for the domestic or single end-user. E.g. ten or twelve units are placed in each car -if any 

one of these units is faulty the consequences of halting or delaying the production line in the car industry are 

very costly (€500,000). Therefore the quality criteria o f m anufacturing for this industry are very rigorous and 

demand reject rates of ten parts per million.

ISO 14001 is another essential step towards the TS 16949 standard.
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Health & Safety M anagem ent System

H&S is a separate system from environmental managem ent. Again, the quality m anager is not sure if the 

systems will overlap although she imagines there is long list of items which should be already covered by 

existing H&S procedures; emissions, noise levels, dust levels, lead com pounds toxins, em ployee safety and 

the internal environm ent's im pact on people etc. H&S will probably have a low im pact on ISO because 

already many requirem ents are being fulfilled. There is nothing unusual or different from normal industry at 

the facility. W hat goes outside the facility is not covered by H&S. In this aspect ISO 14001 will look more at

the external environment e.g. disposal, air monitoring.

Training

New employees are instructed on environmental aspects including waste management and segregation of 

wood, metals, EPS. paper etc. They mainly receive H&S training -  use of safety glasses, lifting skills etc. 

Some m inor quality training is done at induction but it does not mean much to people at that stage. Quality 

training is mostly done on the job when people can see the impact o f quality on assembly and the quality 

aspects of each step in the process.

Drivers

The regulatory authorities and corporate headquarters exert the most influence on environm ental practices. 

Safety has driven a lot of environmental practices and what com pliance is needed to deliver into any 

particular market e.g. use of glues, key environmental checks for all in-coming hazardous substances and 

material datasheet system. Chipboard machining is also another safety driven issue -  disposal of dust and 

grades o f chipboard etc.

There have been no specific customer demands relating to the environment. Sometimes there are enquiries

made e.g. a distributor in Germany sent a questionnaire recently regarding stance on products.

There is no real driver for ISO 14001 in itself - it is a stepping stone to the car industry quality standard 

T S 16949. The three m ajor plants already have it as part o f their T SI6949 certification. ISO 14001 is a very 

small part o f TS 16949 but it is needed to progress.

Other customers expect high quality but do not ask for specific Standards. High quality goes without saying 

and in this regard Finn D  sees itself as self-regulating. It does not feel the im pact directly from customers but 

has to ensure that all decisions etc will meet custom er requirem ents and expectations.

Reporting

Due to being a private firm, no environmental or other public reporting is done although Finn D  will 

naturally comply with any certification or legal reporting requirements.

Networking

The quality manager has taken part in the EU INTERREG sponsored program m e -  Ecosmart. This is a cross- 

border initiative on product design and environmental issues and includes a network and sem inars as well as 

access to resources such as audit days to look at specific environmental aspects to help identify areas to 

where work is needed.
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Finn D  is engaged in numerous initiatives with the loual com m unity - local small businesses and schools, 

junior achievement program m es etc. Employees are all from local the comm unity so are very involved in 

fund-raising to which F inn D  contributes. There is no formal programme.
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6.3.5 Firm X

D escrip tion: T h is site m anufactu res m ain fram e se rver co m puters to  o rd e r fo r c lien ts in E urope, M iddle  East 

and A frica  (E M E A ) and A sia  Pacific. It a lso  tests, sh ips and m anages the w orldw ide supp ly  chain  o f  the 

f irm 's  com puter chips. S erv ices p rov ided  by  th is site include: g lobal p rocurem en t, g lobal technical support 

and business consu lting  services.

Loca tion :  G reate r D ublin  A rea  - F in n  X  e s tab lished  operations in Ireland in the  1950s and th is cam pus-type  

facility  w as opened  in 1997.

C orpora te  H eadquarters: U SA

Sales: Y ear end ing  2006 w orldw ide revenues: U S $ 9 1 .4 b illion 

E m ployees: 2 .500 at th is facility , 3 ,500  in Ireland and  355 .000  w orldw ide

IM S S  S u n ’eys: F in n  X  did not participate  in the o rig inal IM SS survey  bu t did respond  to the second. T his w as 

co m ple ted  by the C ost and P lann ing  Program m e M anager, B usiness O perations.

Selection  f o r  F u rth er A n a lysis: F in n  X  w as se lec ted  fo r case analysis based  on the recom m endation  o f  tw o 

experts.

In ten 'iew :  In terv iew s held  on-site  w ith the B usiness & Innovation  M anager and the C oun try  E nvironm ental 

A ffa irs M anager on 18''’ N o vem ber 2004.

G enera l P rofile: F irm  X  is one o f the w o rld 's  longest estab lished  and largest in form ation  technology  

organ isations. It has nine m anufactu ring  locations: three  in the U SA , one in M exico , three in E urope and tw o 

in A sia . T h is facility  is very large in w ith in  the co rporation . A s w ell as serv ing all m ain fram e server 

cu sto m ers in E M E A  and m ost in A sia  Pacific  and it serves about 15% o f  US custom ers. In 2003 Firm  X  had 

14,500 cu sto m ers in 120 coun tries for these h igh level p roducts. The p roduct has life cycle o f about 5 years 

w hich  is considered  re la tive ly  long com pared  to o th er m arke t segm ents. The p roduct is cu stom ised  and there 

are fifty  to sixty m odels each offering  in the range o f  2 ,500 features w hich  the cu sto m er can  order. E ach unit 

costs up to U S $5m illion . Firm  X  has a very p roud  trad ition  in innovation , not on ly  in techno logy  but a lso in 

o rgan isation , m anagem en t, em ploym en t p ractices and cu sto m er re la tions. F in n  X  is v iew ed as a global leader 

in m any  o f  these business aspects as well as in the  business case for env ironm en ta l m anagem ent, susta inab le  

p ractices and corporate  social responsib ility . C o rp o ra te  c itizen sh ip  is v iew ed  as s tra teg ica lly  a ligned  to the 

core value  of innovation  in the o rganisation . F in n  X  has been  w idely  reco g n ised  and has w on m any  aw ards 

for its corpora te  c itizen sh ip  includ ing  env ironm en ta l stew ardship .

Innova tion  & T echnology

Innovation  has a lw ays been a core value o f F in n  X . H ow ever, the c u n e n t C E O  has renew ed  em phasis on 

innovation  m aking  it a key  w ord th roughou t ev ery  facet o f  the o rgan isation  and the p re rogative  o f every  

em ployee. For exam ple, this facility  recen tly  lau n ch ed  a w ebsite  fo r its 2 .500  em ployees to post suggestions 

for innovation . A ny  type o f  innovation  is co n sid ered  and prizes are aw arded. T here  are five categories w ith  a 

w in n er in each categ o ry  every  q uarte r and an annual overall w inner. The five categories are: custom er 

sa tisfac tion ; shareho lder value; technical; team w ork ; people/clien t. A s w ell as financia l rew ards there  is 

p rom otion  o f  ideas, em ployees are given the o pportun ity  to p resen t th e ir ideas to  ex ecu tives and to develop  it 

a lso  g iv ing  an o pportun ity  for em ployees to shape their ow n future.

165



R esu lts - C ase A n a lysis -  F irm  X

in  addition  there  are 17 v o lun teer innovation  coaches. T hese are h igh level m anagers w ho encourage, 

support, guide &  help  realise  ideas. C ross functional innovation  is prom oted . A t the tim e o f  the in terv iew  th is 

w as a new  in itiative  based on a successfu l s im ilar p rogram m e in Scotland. T here  is no env ironm en ta l 

category  a lthough  an env ironm en ta l innovation  m ay  be included in any o f  the categories. The env ironm en ta l 

affa irs team  a lso  runs a com petition .

T here is p a rticu lar em p h asis on co llabora tive  innovation  both in te rnally  and ex te rn ally  w ith custom ers, 

suppliers and a lso  w ith  any in terested  parties via the co rpora te  w ebsite.

Innovation, Technology & Environm ent

P roduct S tew a rd sh ip  & D esign  f o r  R ecyc ling

F irm  X  estab lished  a p roduct stew ardsh ip  p rogram m e - E nv iro n m en ta lly  C onsc ious P roducts S tra tegy  -  in 

1991 w hich focuses on develop ing  lead ing  practices in design  fo r the env ironm ent, p roduct env ironm ental 

m etrics and p roduct recycling . Its ob jec tives are to:

•  im prove ab ility  to  upgrade, reuse  and recycle  p roduct at the end o f  life

•  develop  products that can  sa fe ly  be d isposed  o f  at the  end o f  life

• use recycled  m ateria ls w here th ey  are techn ica lly  and eco n o m ica lly  ju stifiab le

•  im prove en erg y  effic iency  and /o r reduce co n su m p tio n  o f  energy  o f p roducts and processes

•  m inim ise  resource  u.se and en v ironm en ta l im pacts o f  m ateria ls and finishes.

Firm  X’s p roduct s tew ardsh ip  req u irem en ts are included in an in tegrated  product developm en t p rocess , a 

strategic tool used b y  p rocess and p roduct d evelopm en t eng ineers . D esign  for E n v ironm en t (D fE ) specia lis ts 

are incorporated  in each  design  team  and given substan tia l technical support resu lting  in m any im provem ents 

to p roducts such as su itab ility  fo r d isassem b ly  and increased  en erg y  effic iency. T he product stew ardsh ip  

requ irem ents are ex tended  to suppliers th rough  en g in eerin g  spec ifica tions and the use o f a Product C on ten t 

D eclaration . T he design  standards p ro h ib it the use o f  certa in  hazardous m ateria ls in p roducts such as 

asbestos, PC B s, and ozone dep le ting  substances. T h ey  also  restric t the use o f p o ten tia lly  hazardous m eta ls 

such as lead, ch rom ium , cadm ium , and m ercury  in non-critica l app lications such as p lastic  housings, pain ts, 

and packaging . T here  is proactive  evaluation  and id en tification  o f su itable rep lacem en ts that are 

en v ironm en ta lly  favourable.

T he Product S tew ardsh ip  p rogram m e p ro v ides a p ro activ e  and strategic approach  to the w orldw ide 

env ironm ental m anagem en t o f p roducts fo r F in n  X  and  p roduct design is included  in its ISO  14001 

certification .

A t the operational level each  o f  the m ajo r p roduct lines has an env ironm en ta l team  of experts w hich  

iden tifies p roduct a ttribu tes, env ironm en ta l considera tions and im pacts o f  their p roducts . The p roduct lines 

then  estab lish  ob jec tives and targets to  support the co rpora te  goals, as w ell as a m anagem en t p rogram m e to 

achieve the targets and ob jec tives. T he team s prov ide tra in ing  to  p roduct designers. T h ey  perform  design  for 

the env ironm en t assessm en ts, life cycle  analyses and w ork  tow ards the co n tinuous im provem en t o f 

env ironm ental a ttribu tes. F irm  X  has inco rpora ted  its ISO  14001 req u irem en ts in to  the  form al fram ew o rk  o f  

the p roduct developm en t process.
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P a cka g in g

T h ere  is a dedicated  team  in the co rpora tion  to  focus on packag ing  - design  etc -  and there  is a lso  person  in at 

th is facility  w ho w orks c losely  w ith local suppliers.

P ackag ing  is h ighly  in fluenced  by m arket. E .g. fo r G erm any  all packag ing  m ust be reusab le  and recycled . For 

C h in a  w ooden  crates are requ ired  to  be fum igated  and certified  by the Irish G overnm ent. T hese  are shipped 

to  H ong  K ong. S om etim es it is d ifficu lt to get the governm en t w itness fo r fum igation  w hich  causes delays 

and often  panic especia lly  i f  p roduct is not sh ipped  in a  g iven  quarter.

P lyw ood  is used fo r o th er pack ag in g  and there is no  need to  fum igate  or certify  this. T hese  a re  large w ooden 

c ra tes  (2 .5m  tall). In com ing  m aterial (server parts) com es from  France fo r assem b ly  in these crates w hich  re 

then  used  to ship p roduct to  the custom er. T he em p ty  cra tes are sh ipped  back  (free o f charge to custom er) to 

F rance. T he crates are valuab le  enough  to ship back  em pty  fo r reuse and they  are used  to b reak ing  point. 

E n v iro n m en t is a d river bu t a lso  cost because the packag ing  is so expensive

M ost packag ing  is s tra igh tfo rw ard  to address - cardboard , crates and europalle ts. E .g. sm alle r parts 

p rev io u sly  packaged  w ith shrink  w rap, cardboard  and palle ts are now  packaged  in sh rink  w rap  only. T he 

m ain  problem  is w ith foam s p articu larly  in G erm any  and e sp ecia lly  since the G reens have been in 

g o v ern m en t there. It is not p rob lem  to address these  issues but it has to be done. The prob lem  is m aking  the 

change . T here is a need to  prove that a lternative  m ateria ls w ill give the sam e p ro tection  e.g . p ink  foam  -  used 

p a rticu la rly  fo r sm aller sh ipm ents such as hard d rives - w ill not co m p ress and so was d ifficu lt to replace. This 

w as rep laced  with recycled  H D PE  plastic  cu sh ions w hich  can be reused . O th er foam  cu sh ions are being 

rep laced  by paper-based  designs som e o f w hich are being paten ted . T here  is a need to ex ten siv e ly  test new 

pack ag in g  with drop tests etc.

C o st is a m ajor d river in the design  of packag ing  - €20m  per annum  is spent on packag ing  at th is facility  

a lone . F irm  X  w orks very  c losely  w ith  suppliers in Ireland on design etc. T he p rocurem en t team  w orks very 

w ell w ith their m ajor supp lier w ho have a p roactive  design team  and w ho send people on-site  w ith  p roposals 

e tc . C ustom ers are not really  d rivers in this area. T he m ain  w orry  fo r cu sto m ers is that p roduct arrives intact.

A  recen t in itiative in re la tion  to packag ing  invo lved  the reuse  o f  pallets. P rev io u sly  incom ing  palle ts w ere left 

fo r co llec tio n  after being  em ptied . A con tracto r so ld  the eu ropalle ts back  in to  c ircu la tion  and then recycled , 

reused , so ld  or d isposed  o f the rem ain ing  pallets. O utgo ing  fre igh t is all on eu ropalle ts and these  w ere 

de liv e red  to the facility  by  the sam e con tracto r. E ach tim e there w as a  co st invo lved  -  costs fo r co llection  and 

fo r de liv e ry  and fo r the europalle ts. T h is has been changed  and in com ing  eu ropalle ts are now  separated  and 

u sed  again  for ou tgo ing  freight. T he change in the tran sfer o f  pa lle ts caused  som e d isrup tion  on the floor, 

h o w ev er, the cost saving ju stified  it to the operations m anager. (The co n trac to r w as d issatisfied).

W asle M anagem ent

W aste  m anagem ent is very  stringen t at F in n  X  w ith  each  un it being  given c lear targets in term s o f  costs. In 

2005 several targets w ere  exceeded . E .g. only 1.59%  o f the p roduct end-o f-life  w aste p rocessed  w as sent to 

landfills  w orldw ide (com pared  to its goal o f no m ore than  3% ) and recycled  77%  o f its non-hazardous w aste 

(ex ceed in g  its goal o f  67% ), H azardous w aste w as reduced  by 19% (rela tive  to ou tput) in 2005 on top o f a 

33%  reduction  in 2004.
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A t th is facility  a lthough  p ro d u c tio n  increased  in the p rev ious y ear non-hazardous w aste  w as reduced . F in n  X  

is a m em ber o f and w orks c losely  w ith R epak to reduce and recycle  w aste  etc. T he env iro n m en t team  is 

constan tly  look ing  fo r w ays to reduce and recycle  etc. M any  lim ita tions are due to the lack  o f in frastructure  

in Ireland  for w aste m anagem en t e.g. at tim e o f  in terv iew  no co n trac to r w as able to  take p lastic  bottles. A 

p ro jec t in d ev elopm en t is to  rem ove ind iv idual w aste bins to ensu re  ev erybody  has to  go to  cen tral b in  to 

encourage w aste segregation  and facilitate  recyc ling  etc. T h is w ill entail behavioural change  and w ill requ ire  

w idespread  support.

C ost is a key  d riv er and the env iro n m en t team  is g iven  c lear targe ts fo r w aste  reduction  in te rm s o f costs each  

year. O ften  there  is a double  cost saving w here  pu rchasing  or p roduction  will not buy  o r use som eth ing  w hich  

is then  not en tered  in to  the w aste  stream . C oat o f w aste is tracked th rough  the supply  chain .

W E EE  & R oH S

The env ironm en t team  at F in n  X  have been  heav ily  eng ag ed  in the W E E E  d irective . P a rticu larly  in Ireland  

the developm en t o f  W E E E  has been in c lose  con junction  w ith  industry  in o rder to  m ake it m ore effec tive  and 

practical.

F rom  a supp ly  chain  perspec tive  the sho rt term  im pact o f  W E E E  & R oH S is that it co u ld  lead to a ‘log istical 

n ig h tm are ' by  add ing  to  the co m plex ity  o f  an a lready very  com plex  supply  chain  and the very  large  vo lum es 

involved. M any log istics s ta ff  are dealing  w ith  this issue. F in n  X  w ill use a th ird  pa rty  supp lier to d ism antle , 

rem ove lead  and o th er scrap , reuse  etc. m aybe in R om ania. T he iden tification  o f lead a lte rna tives is not done 

at this site as this is a fu lfilm en t site and the R & D  is done in the USA.

It is seen as a question  o f costs and how  to  deal w ith regu la tions cost e ffectively . D ev elo p m en t w ill con tinue 

in this area regard less o f  regulation . H ow ever, cost e ffec tiveness does not affec t the custom er. The 

com petitive  advantage  regard ing  the cu sto m er is in the technology . It is a cost to  the firm . C om petitive  

advan tage  does not com e th rough  cost fo r a large organ isation  such as F in n  X  w ith  ex ten siv e  resources, skills 

and pow er. It is su rm ised  that W E E E  m ay affect sm aller com petito rs. W hile  there will be costs there  w ill a lso  

be opportun ities e.g. to sa lvage m ateria ls w hich  w ill still be good even  if  the tech n o lo g y  is old.

E n erg y  Use & E m issions Trading

E nergy  use is co n stan tly  being  m onito red  and g reater e ffic ienc ies sought. M an ufac tu ring  en erg y  use not 

really  affected  as the p roduct m ust be tes ted  in certa in  p rocesses. T herefo re  p a rticu la r em phasis is p laced  on 

o ther energy  uses such  as coo ling , heating , w ater etc. E .g . one recen t p ro jec t sig n ifican tly  reduced  the energy  

requ irem en ts o f  air d riers w hich  w ere b e in g  used  excessiv e ly  and the e ffic ien cy  o f ind iv idual d riers varied  

considerab ly . T he m ost effic ien t ones w ere p laced  in the m ost critica l p roduction  a reas w hich  requ ire  c lean 

dry  air and the less effic ien t ones w ere p laced  in areas w here  they  are used  less. C on tro l and m on ito ring  are 

key e lem en ts fo r m anaging  energy  use.

T he energy  team  ensu res the coopera tion  o f  the business and p ro d u c tio n s m anagers. T he team  does not 

sim ply  d icta te  w hat en erg y  reductions sh o u ld  take p lace. E n v iro n m en t goals are a lw ays linked to business 

ob jec tives to  ensure  support from  o ther m anagers and th is is u sually  ach ieved  th rough  cost reductions.

C urren tly , the en erg y  team  is considering  em ploy ing  p erfo rm ance  con tracto rs fo r en erg y  sav ings (a 

con tracto r w ill su rvey  the facility  and d e liv e r p red ic ted  sav ings based  on a fixed  cap ita l investm en t). A t this
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facility  en erg y  use is m onito red  m ain ly  by  calcu la ting  bu t the env ironm en t team  is cu rren tly  w ork ing  on 

ge tting  m inute  by m inute or hourly  m onito ring  o f actual usage fo r each p roduct line and p iece  o f  equ ipm en t 

e.g. each  dryer. The business case is strong fo r th is and it is expected  that it shou ld  be re la tive ly  easy  to 

im plem ent. It has a lready  been successfu lly  im p lem en ted  in som e o ther sites resu ltin g  in sav ings o f 

U S S l .4m illion .

F in n  X  is eng ag ed  in em issions trad ing  but the goal is em issions reduction . In 2005, the firm  ach ieved  a C 0 2  

em issions reduction  o f 5 .5%  associated  w ith its annual fuel and e lectric ity  use (exceed ing  the  f irm 's  ow n 

goal o f  4%  reduction). G lobally , over three years F in n  X  avo ided  an average  o f  174,000 tons o f  C 0 2  

em issions and  saved  U S$12.8  m illion  per year. A lso  g lobally , F in n  X  increased  the use o f renew ab le  energy  

from  2.5%  o f en erg y  u.se in 2004 to  approx im ate ly  6%  in 2006.

Environm ental Strategy

C orpora te  E nvironm ent. H ealth  a n d  S a fety  P olicy

F in n  X  s trives to provide env ironm ental leadersh ip  and has had a form al corpora te  po licy  fo r p ro tec tion  o f 

the en v iro n m en t since 1971. T his is in the con tex t o f the deve lo p m en t o f  s im ilar po lic ies fo r health  and safety  

in the w orkp lace  (1967) and the conservation  o f energy  and natural resources (1974).

T hese  p o lic ies are developed  by corpora te  headquarte rs and p rov ide  the strategic fram ew o rk  for the 

env ironm en ta l m anagem en t system . T he fo llow ing  ob jec tives are published  on the corpora te  w ebsite  

(adap ted  here to rem ove identity):

•  P rov ide  a safe and healthy  w orkplace and ensure that personnel are p roperly  tra ined  and have 
ap p ropria te  safety  and em ergency  equipm ent.

•  Be an env ironm en ta lly  responsib le  ne ighbour in the com m unities w here we operate, and act 
p ro m p tly  and responsib ly  to coiTect inciden ts o r co n d itions that en d an g er health , safety , or the 
env ironm en t. R eport them  to au thorities p rom ptly  and in form  affec ted  parties as appropria te .

•  C o nserve  natural resources by reusing  and  recycling  m ateria ls, pu rch asin g  recyc led  m aterials, 
and using  recyclab le  pack ag in g  and o ther m aterials.

•  D evelop , m anufacture , and m arket p roducts that are safe fo r their in tended  use, e ffic ien t in their 
use o f  energy, p ro tec tive  o f the env ironm en t, and that can  be reused , recycled  o r d isposed  o f 
safely.

•  U se developm en t and m anufacturing  p rocesses that do  not ad verse ly  affect the env ironm ent, 
in clud ing  develop ing  and im proving  operations and tech n o lo g ies to m inim ize w aste, p reven t air. 
w ater, and o ther po llu tion , m inim ize health  and safety  risks, and d ispose  o f  w aste  sa fe ly  and 
responsib ly .

•  E nsure  the responsib le  use o f  energy  th roughout our business, includ ing  conserv ing  energy, 
im prov ing  energy  effic iency , and g iv ing  preference  to renew ab le  over non-renew ab le  energy  
sources w hen feasible.

•  P artic ipate  in e fforts to im prove env ironm en ta l p ro tec tion  and u n derstand ing  a round  the w orld 
and share appropria te  po llu tion  preven tion  technology , know ledge  and m ethods.

•  U tilize  our p roducts, serv ices and expertise  around  the w orld  to  assist in the dev elo p m en t o f 
so lu tions to env ironm ental problem s.

• M eet o r exceed  all app licab le  governm ent req u irem en ts and v o lun tary  req u irem en ts to  w hich  we 
subscribe . Set and adhere to stringent req u irem en ts o f our ow n no m atte r w here  in the w orld  the 
co m p an y  does business.

•  Strive to  co n tinually  im prove our env ironm en ta l m anagem en t system  and p erfo rm ance , and 
pe rio d ica lly  issue p rogress reports to the general public .

•  C o nduct rigorous audits and self-assessm en ts o f  co m p lian ce  w ith th is po licy , m easure  progress 
o f  env ironm ental affa irs perform ance, and report pe rio d ica lly  to the Boai'd o f  D irectors.
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• Every employee and every contractor on our premises is expected to follow this policy and to 
report any environmental, health, or safety concern to management. Managers are expected to 
take prompt action.

A key feature of Finn X ’s environmental strategy is to clearly link to business goals and the bottom line. Cost 

savings are closely tracked and many environmental targets are expressed in terms of cost savings such as 

reduction and management of energy and waste.

Environmental M anagement System (EMS)

Finn X  has over thirty year’s experience of effectively using an EMS covering all corporate operations 

worldwide. The global environmental policy and objectives described above are reinforced by corporate 

instructions, practices and standards that govern all operations worldwide. These cover areas such as 

chemical and waste management, energy management, environmental evaluation of suppliers, product 

stewardship, incident prevention and reporting, and environmental impact assessment for property 

transactions.

Finn X  employs a variety of mechanisms to monitor and measure the effective implementation of its EMS. 

These include:

• Professional Self-Assessment Programme -  firm specific environmental checklists which cover both 

manufacturing and hardware development locations and non-manufacturing locations by geographic 

levels, product groups and service activities.

• Environmental Performance Database (EPD) - an internal measurement and tracking system which 

measures environmental performance in such areas as water effluents, chemical use and emissions, 

hazardous and non-hazardous waste management, recycling, energy conservation, environmental 

expenditures and progress toward meeting product stewardship objectives. The EPD provides the 

data used in Finn X's environmental and corporate responsibility reporting as we!! as in periodic 

updates on performance and programmes that go to senior management. Business units also make 

use of the database in analyzing their environmental performance and identifying areas for 

improvement.

• Environmental Audit Programme -  an audit independent of the Corporate Environmental Affairs 

staff and implemented by the corporate internal audit organization. Five to seven locations are 

audited by corporate internal audit every year.

Certification

Firm X  has a single worldwide ISO 14001 certificate. This was relatively easily achieved due its already long 

established global EMS and EMAS certification in some EU sites. Most particularly, Finn X  played an active 

role in the development and refinement of the Standard based on its experience. It began registering some 

individual sites in 1996 and in 1997 became the first major multinational organization to achieve a single 

registration for operations worldwide. The registration covers all manufacturing, product design and 

hardware development operations and chemical-using research locations as well as several non­

manufacturing locations. Approximately 15 of Firm X 's  ISO 14001 registered manufacturing and hardware 

development locations as well as the Corporate Environmental Affairs staff are audited each year. The single
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reg is tra tion  en su res a  m ore e ffective  and effic ien t E M S and that F in n  X  execu tes the  sam e E M S consisten tly  

w orldw ide.

D esp ite  the co m p reh en siv e  nature o f the p re-ex isting  E M S the fo rm alisa tion  th rough  the ISO  14001 led to  the 

iden tification  o f gaps in the system  and the im p lem en tation  o f  IS 0 1 4 0 0 I  led  to im m ediate  im provem ents in 

w aste  reduction , w a ter use and packaging.

T h e  decision  to in teg rate  the new  ISO  14001 system  w ith  p re-ex isting  IS 0 9 0 0 0  certifications w as at the 

d iscretion  o f  each  site as they  d iffered  in th e ir system s and co n sequen tly  faced  d ifferen t practical 

im plications.

E n viro n m en ta l A ffa irs  Team

T he env iro n m en t team  looks after all Firm  X  sites in the country . It is c ross-func tiona l to som e extent and it 

lia ises c losely  w ith o th er functional areas. T here  is an env iro n m en t rep resen ta tive  in each  business/functional 

a rea  with w hom  the team  holds reg u la r m eetings and w ith  w hom  there  is open tw o-w ay  com m unication . 

‘E very th ing  is m atrixed" in F in n  X  and w hile th is m ay seem  that there  are ‘m any b o sses ' it ensures good 

in teg ration  and c ro ss-functional com m unica tion  both fo rm ally  and inform ally .

T he country  team  w orks c losely  w ith o th er cou n try  team s. T here  is an annual env ironm en ta l leadersh ip  

m eeting  in the U SA . and anyone in the co rpora tion  w ho  m ight im pact on env ironm en ta l issues will a ttend  - 

packag ing , p ro duct design  etc.

M any  env ironm en ta l operations are ou tsourced  and the en v iro n m en t team  oversees these in con junction  w ith 

the re levan t func tional area.

Train ing  & A w a ren ess

E m ployee  train ing  is an im portan t e lem en t o f  F irm  X 's  co rpora te  responsib ility . E nvironm enta l train ing  is 

p rov ided  fo r all s ta ff  at induction  and w henever deem ed  necessary  fo r the in troduction  o f new  processes etc 

such  as reduce , reuse, recycle  in itiatives. The tra in ing  is pa rt o f  the 1S014001 system . P art o f th is is crea ting  

a cu ltu re  w here em ployees are a ttuned  to env ironm en ta l issues and w ill be enab led  take on board  and 

im plem en t new  info rm ation . T elev ision  screens are used th roughou t the facility  fo r general in form ation , 

education  and aw areness-ra is ing . E nv ironm en ta l in form ation  and top ics are often com m unica ted  in this 

m anner. Part o f the train ing  en courages peop le  to suggest ideas and the env iro n m en t team  run regu lar 

com p etitio n s fo r this. A ll em ployees w ere recen tly  g iven  m ugs to  avo id  use o f d isposab le  cups and to raise 

aw areness. T he in itia tive  to rem ove ind iv idual w aste bins w ill entail considerab le  change in indiv idual 

beh av io u r and necessitate  aw areness train ing  and input from  all functional m anagers.

D rivers

C o st is the m ain d riv er for env ironm ental in itiatives. M em bers o f  the env ironm en ta l team  are given annual 

targ e ts  e.g . by  how  m uch  to  reduce w aste  costs etc. T h is is how  the business case  is m ade to o ther functional 

areas. C orpora te  po licy  is a  m ore fundam ental d riv er and the am bition  to  rem ain  a leader in the field  o f 

env ironm en ta l m anagem en t and to m aintain  its positive  im age w ith shareho lders etc. C u stom ers are seen as 

less o f a d riv er as the technology  is the m ain reason  fo r pu rchasing  Firm  X  p ro ducts a lthough  an after 

purcha.se ‘feel-good" facto r m ay be considered  desirab le . The IM SS survey  responden t identified  the
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regulatory authorities and corporate headquarters as well as local/com m unity groups and organisations a 

having the main influences on environmental practices.

Reporting

Annual environmental reporting began in 1990. It is now incorporated into the Corporate Responsibility 

Report which was first launched in 2003 as a com panion document to the annual financial report. 

Environm ental and corporate responsibility inform ation is extensively reported on Firm X 's  website.

Networking

Globally Finn X  is engaged in many environm ental initiatives from research to education. In Ireland F inn X  

is also extensively involved in numerous industry networks and trade organisations with environmental aims 

such as IBEC and the W EEE lobby group. F inn X  is an award winner for Corporate Social Responsibility. 

Particularly noteworthy are its com m itm ent to com m unity education, environm ent, entrepreneurship and 

social cohesion initiatives. The strong industry networking has been a good source of ideas for the 

environment team especially for iow -hanging  fru it’ -  initiatives which are relatively easy to achieve.
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6.3.6 Firm Y

D escrip tion: M anufac tu re  o f  e lectron ic  car com ponen ts and supplies

L ocation: W est o f  Ireland since 1982

C orpora te  H eadquarters: on-site

Sales: U n availab le  -  F in n  K is a private  com pany

E m ployees:  280  on-site  in Ireland - 320 in total w orldw ide  includ ing  25 in the C zech R epublic

IM S S  S u n ’ey: F in n  Y  did not participate  in the first IM SS survey  bu t did partic ipa te  in the second  one. The 

q u estionnaire  w as com pleted  by  the O perations M anager.

Selection  f o r  F u rth er  A na lysis:  R ecom m endation  o f experts.

ln ter\'iew : In terv iew s held  on-site  on 24* M arch 2005 w ith the E n v ironm en t. H ealth  &  S afe ty  O fficer and the 

P ro ject M anager for ISO  14001 Im p lem en tation /E nv ironm en tally  S u perio r P roducts P ro jec t/C lean er G reener 

P roduction  P rogram m e.

G enera l P ro file : F in n  Y w as estab lished  in the 1982 to m anufactu re  c a r  security  p ro ducts fo r the consum er 

m arket. D uring  the 1990's focus changed  to  o rig ina l eq u ip m en t m anufactu ring  (O E M ) and the d irec t and 

ind irect supp ly  o f  parts to the au tom otive industry . Som e products are generic  and are supplied  to  various 

custom ers and m ay involve som e custom isa tion . O th er p roducts are specific  to  cu sto m er requ irem en ts. In 

2005 Firm  Y  estab lished  a m anufactu ring  facility  in C en tra l/E aste rn  E urope. T he reasons fo r this w ere labour 

and overhead  co st advan tages as well as the location  w hich is c lose  to s ign ifican t cu sto m er base  o f 

m an ufactu ring  facilities. F in n  Y  has gained  a rep u ta tio n  fo r design  exce llence  and su p erio r quality . F in n  Y 

ach ieves w o rld  class m anufacturing  sta tus th rough  T otal Q uality  M anagem en t (T Q M ), de liv e ry  perfo rm ance  

and flex ib le  m anufactu ring  reflecting  a con tinuous im provem en t approach  to  cu sto m er serv ice. O ne of the 

core p rinc ip les  o f T Q M  is the use o f  team -based  m anufacturing . F irm  Y  be lieves th is em p o w ers em ployees 

and ensu res that all em ployees take ow nersh ip  o f the p roduct, know  its destina tion  and receive  feedback  from  

the custom ers. A ll em ployees are encouraged  to m ake an active  co n tribu tion  to con tin u o u s im provem en t o f 

p rocesses, p ro d u c ts and services. S afety  and env ironm en ta l standards, supp lier con so lid a tio n  and advances in 

e lectron ics are o th er key  e lem ents o f its m anufactu ring  strategy. T he com p an y  a lso  be lieves that its success is 

due to a g lobal ou tlook  com bined  w ith flex ib ility  to respond  q u ick ly  to specific  requ irem en ts  o f  custom ers. 

Firm  Y has rece ived  a num ber o f aw ards includ ing  an en v ironm en ta l p roduct aw ard  and an E U  eco-design  

aw ard . Firm  Y  has a p a rticu lar com m itm ent to en v ironm en ta l m anagem en t and w as an early  p artic ipan t in 

IS 0 1 4 0 0 1 . F irm  Y  has participated  in the E nv iro n m en ta lly  S u perio r P roducts P ro ject sponsored  by E nterprise  

Ireland  (E l) and the C lean er G reener P roduction  P rogram m e sponsored  by  the E n v ironm en ta l P ro tection  

A gency  (E PA ).

M ission  S ta tem en t on F in n  Y 's  w ebsite:

W ith  our em ployee 's  expertise, flex ib ility  and m anagem en t sk ills , w e strive to co n tinuously  
im prove  cu sto m er service. W e give innovation  p rio rity  w hile  m ain tain ing  a h igh quality , low 
cost, w orld  class m anufactu ring  env ironm ent. W e will not de lay  fo r a m om ent, any action  that 
w ill im prove our process or p roducts fo r our cu sto m er's  benefit.

F in n  Y 's  Q u a lity  S ta tem ent is: "D o it R ight N ow  fo r the C ustom er" . F in n  Y  has ach ieved  T S 16949 

accred ita tion  - the au tom otive  in d u stry 's  very  rigorous q u a lity  certification .
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Innovation & Technology

Innovation is a priority for Firm Y  with a focus on the design, developm ent and manufacture of 

technologically advanced products for the autom otive industry. F inn Y has a reputation as a key player in the 

developm ent o f telemetry systems and of radio frequency applications, particularly in the area o f remote 

access, security and general body control electronics. F inn  Y was also one of the first firms worldwide to 

develop a microwave intrusion sensor. Recently, F inn Y developed cam era systems for driver safety and 

assistance which is a growing segment of the autom otive market. There is an extensive R&D team on-site.

Custom ers are very specific about product requirem ents for example the materials and constituent parts as 

well as the weight o f the product. R&D engages in close liaison with custom ers on functionality, design etc. 

A lot o f consultation takes place in the initial stages with visits both ways.

Innovation, Technology & Environm ent

Although Finn Y had been comm itted to im proving environmental performance and had ISO 14001 

certification since 1999, it had not applied the principles to product development. In 2002, F inn Y undertook 

the redesign of a product under the Environm entally Superior Product Programme (ESPP) run by Enterprise 

Ireland. Initial stages o f the project involved exam ining the product range and identifying potential 

environmental im provem ents rather than the design of a new product. After selecting one product, an 

electronic key, and conducting some research in-house and costing the design, Finn Y pre.sented it for 

participation in the ESPP programme. The material content, weight and lead content as well as the number of 

com ponents of the product were reduced. The redesign of the product also involved cost savings and made 

business sense. The environmental case alone would not have justified the project. The firm was quoting for 

new business at the time and the ESP program m e coincided with a business opportunity. The project also 

resulted in an ECO-Design award from the EU Environm ent Commissioner.

Following the success of this project Finn Y decided to participate in the C leaner G reener Production 

Programme (CGPP) sponsored by the Environm ental Protection Agency (EPA) and is now engaged in a 

second CGPP project. The CGPP takes a holistic approach to examine all areas of production starting with 

product design. The design is crucial as 80% of product cost is decided at this stage. The objectives of the 

CGPP are to reduce consum ption o f materials and prevent the generation of waste and pollution. Product 

designers are trained in eco-design.

The first CGPP involved the evaluation of w ater-based coating as a potential replacem ent for product 

coatings based on Volatile Organic Com pounds (VOC). This was done in anticipation of legislation being 

introduced in 2005 on the management o f VOC. The w ater-based com pound proved easier to manage during 

production requiring less blending and checking as well as generating less odour which was a Health & 

Safety benefit. The factory tests showed it to be equally as effective as the VOC coating in protecting the 

product. However, at the time of this study F inn  Y was aw aiting confirmation on its use follow ing extensive 

testing by the customers. The project also addressed packaging and energy use both resulting in considerable 

cost savings. These are described further under the relevant sections below.

Based on the success o f the first project a second CGPP project is currently underway. This includes the 

training of product designers in eco-design/Design for Environm ent (DfE) and the use of an eco-design 

checklist.
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The objectives are to:

• reduce the size of the chosen product -  a microwave sensor - by 20%, dehvering material savings

• reduce energy requirem ents of the product over its life-cycle

• explore the potential for further savings - 20% on materials and 30% on cost which could
significantly increase market share

• investigate and demonstrate the use of 'Smart Plastics' to facilitate disassem bly of product - ‘Smart
P lastics’ can be designed to open and improve disassem bly efficiency when passed through an 
oven at a specified tem perature e.g. 80°C.

• improve resource utilisation of operator and machine by 10% by applying lean and six sigma
principles

• improve product yield by 3% thus eliminating scrap by applying six sigma and 8D problem solving
principles

• examine the feasibility of incorporating 10% recyclate material into plastic housing - recyclate
refers to processed recycled plastic that is ready for second use

• demonstrate effective use of eco-indicators to measure im proved performance

To date the current CGPP is very successful. F inn  K believes that it aligns better with the objectives for the 

product which must be designed sm aller and cheaper with im proved yield and facilitate disassem bly of cars. 

Also, 5% recyclate will become law to create market for recycled plastic so F inn Y will have the advantage 

of being ready ahead of the legislation.

All on the R&D team are knowledgeable and very aware of regulations and what may be required in the 

future e.g. lead free. Firm Y aims to be one step ahead and ready to im plem ent prior to or im mediately when 

legislation is enacted. Information is gained from industry, custom er requirem ents etc.

R&D is very aware o f DfE and researchers were to be formally trained in DfE later in the year. Also, the 

R&D team consults the CGPP M anager much earlier in design life cycle than would have previously. 

However R&D must balance environmental attributes with technological advances and customer 

requirements:

• e.g. car cam era must be w aterproof therefore the use of glue for the casing means that it must be

broken rather than disassem bled after use.

• e.g. the R&D team recently developed a product which involved a mixture of plastics creating

fumes and waste. The product could not be made without these so it was bought in instead.

Although it was not manufactured in-house, the environmental impact was just moved down 

the supply chain.

Product design does not yet examine the inputs/outputs of every m anufacturing process although some was 

done initially for audits. It is envisaged that this will be achieved in the future. F inn Y will also consider 

another product in the forthcoming months for the Environm entally Superior Products programme.

Packaging

Returnable packaging was designed, tested and used to send product to a new custom er under the CGPP. Life 

Cycle Analysis (LCA) was undertaken to com pare the environmental im pact of plastic and cardboard boxes. 

This study showed a lower Eco Index (environmental impact) when using returnable plastic packaging rather 

than non-returnable cardboard. Seven hundred returnable boxes are cun'ently each used about used eight
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tim es per yeai' in a  con tinuous loop  be tw een  Firm  Y  and custom ers in Poland. R etu rn  on Investm ent is 

achieved afte r 2.2 years w hich  resu lts in sign ifican t sav ings over the course  o f  the five y ear con tract w ith  the 

custom er. Som e o th er pack ag in g  that is sent to  custom ers is re tu rn ed  and reused as often  as possible.

W aste M a n a g em en t

C urren tly  there are several co n trac to rs  fo r w aste and F irm  Y  p lans to stream line w aste m anagem en t in the 

future w ith on ly  one o r tw o  contracto rs. T he E H & S O ffice r can  call on the con tracto rs as required . U sually  

non-hazardous w aste  is co llected  w eek ly  and hazardous once every  tw o  w eeks o r once pe r m onth d ep end ing  

on production . M ain tenance  person  a lso  looks after w aste m anagem ent. H azardous w aste  consists o f  w aste 

coating  (V O C ) & th inners used  in coating  p rocesses, w ipes and c lin ica l w aste as w ell as w aste so lder drop 

w hich  can be recy c led  and is reco nstitu ted  by  Irish M etals. A lot o f docum en tation  is involved bu t this 

p rovides m anagem en t figures and vo lum es w hich  enab les the iden tification  o f w ays to im prove.

C ost is an issue and is d riv ing  the w aste  p ro jec t to  source one co n trac to r to m anage all w aste  m ore e ffic ien tly  

and at a bette r p rice  (cost is d riv ing  m any  d ifferen t p ro jec ts th roughou t p lant). T here  are quite  a few  

contractors so there  is com petition  in m arket. It is also  expec ted  to reduce  the tim e needed  to  m anage waste.

All con tractors m ust have licenses, traceab ility  etc. T h is is em phasised  by cu sto m er audits. W aste 

m anagem ent scandals in Ireland over past few  years have h igh ligh ted  th is issue.

F in n  Y  has a T rade e ffluen t L icense  from  the  C ounty  C ouncil and consu ltan ts do the requ ired  env ironm ental 

m onitoring . T here  is the poten tial fo r som e lead in the w a ter how ever, w ater usage is m inim al. It does not 

have an IPC  license from  the E PA .

All paper is recycled . Som e incom ing  pack ag in g  is re tu rned  to  supp liers w here it is cost e ffective  enough  to 

send back. P lastic  trays and reels and card b o ard  are reused o r recycled .

W FFE & R o H S  a n d  E n d -o f-L ife  V ehicle (E LV )

W E E E  and R oH s D irectives w ill not d irec tly  affect Firm  Y  as all its business is as a  supp lier o f  e lectrical 

com ponen ts w hich  are sp ec ifica lly  d esigned  to be used in cars and are therefore  not covered  by the d irective . 

H ow ever, it sees W E E E  as an op p o rtu n ity  to develop  innovative  p roducts e.g. the use o f  Sm art P lastics to 

facilitate  d isassem b ly  as described  above un d er the C G P P  project.

T he R oH S (lead -free) D irective  has a m ore im m ediate  im pact and Firm  Y believes that the m arket w ill be 

ahead o f the legislation . W hen  the leg isla tion  w as being  enac ted  the lead-free  so lder techno logy  w as not 

proven to last over the life -tim e o f a  c a r  (15 years). H o w ev er the techno logy  is now  prov ing  to  be robust and 

m any lead-free  p ro ducts are a lready  availab le. In add ition , c a r  m anufactu rers are try ing  to reduce the  lead 

content o f  cars and Firm  Y  sees th is as an  opportun ity  to  d evelop  new  and im proved  p roducts and to be 

advanced  in the use o f  lead-free  m anufac tu rin g  w hen the leg isla tion  takes effect.

The im plications o f  E L V  are that all p lastics m ust be m arked  and parts labe lled  and recycled  m aterial m ust be 

included -  apart from  these req u irem en ts E L V  does not have m uch affec t on Firm  Y. A gain , ELV  p ro v ides an 

opportun ity  fo r F irm  Y  to d evelop  innovative  p roducts such  as the use o f  Sm art P lastics to  facilitate  

d isassem bly  as d escribed  above un d er the C G P P  project.

176



R e su lts  - C a se  A n a ly s is  -  F in n  Y

T h e International M aterial D ata  S ystem  (IM D S ) w as es tab lish ed  b y  a group o f  car m anufacturers to  facilita te  

c o m p lia n ce  w ith  regu la tions such as E L V , W E E E  and R oH S . T h is  sy stem  k eep s a reg ister o f  all car parts and 

co m p o n e n ts  and all the m ateria ls o f  w h ich  th ey  are m ade. M an y  o f  car m anufacturers w h ich  F irm  Y  d ea ls  

w ith  have sign ed  up to IM D S . F in n  Y m ust log in  and list all m ateria ls o f  each  com p on en t it su p p lies  and its 

con stitu en t parts. In order to  co m p ly  w ith  this, F in n  Y m ust g et all d eta ils from  its ow n  suppliers. T h is can  

so m etim e s be d ifficu lt as so m e  in form ation  is propriety  but m ost su p p liers are com p lian t (ex cep tio n s  are 

m ade w here real in te llec tu a l property is in v o lv ed ).

E n e rg y  U se  & E m iss io n s  T rad in g

E n ergy  is from  a ren ew ab le  source and use is m onitored  on a w e e k ly  b asis . T he M ain ten ance D epartm ent is 

v ery  aw are o f  potential b en efits  and co st  sa v in g s  to be a ch iev ed . C ost is  a m ajor driver in clu d in g  for the 

ch a n g e  o f  e lectr ic ity  supp lier. S ign ifican t en ergy  sa v in g s w ere ach iev ed  under the C G P P  through the 

upgrad ing o f  air co m p ressor  for greater e f f ic ie n c y  as w e ll as w id esp read  u se  o f  tim ers on eq u ip m en t. A  new  

variab le sp eed  co m p resso r  w h ich  cou ld  adjust to  fluctu ating  factory  d em and s resu lted  in an en ergy  cost  

sa v in g s  o f  a lm ost € 9 ,0 0 0  in its first year. O ther en erg y  (and co st)  sa v in g s  w ere ach iev ed  through the use o f  

tim ers on various m ach in es and on the ch iller  and a ir -con d ition in g  sy stem s to facilita te  shutdow n at 

predeterm ined  tim es and at w eek en d s. T he factory operates 2 4  hours a d ay  w ith  le ss  a ctiv ity  at night tim e and  

w eek en d s . A  project is u nderw ay to m onitor the en ergy  u se  o f  each  production  line and all heat extraction  

p ip es have been  insu lated .

E m iss io n s  are a lso  m onitored  but there is no requirem ent for a G reen h ou se  G as E m iss io n s  Perm it or for  

en g a g em en t in E m iss io n s Trading.

Environm ental Strategy

C o r p o ra te  E n viron m en t. H ea lth  a n d  S a fe ty  P o lic y

F in n  Y prides it se lf  on b ein g  an en v iron m en ta lly  resp on sib le  producer and is w ell resp ected  in th is regard. It 

c lea r ly  id en tifies  en v iron m en ta l production  w ith  b u sin ess op p ortu n ities. From  its in cep tion  it has 

c o n tin u o u s ly  im proved  and d ev e lo p ed  its en v iron m en ta l p o lic ie s  and practices. F in n  Y w a s an early  recip ien t  

o f  ISO  14001 in 1999 and it v ie w s  th is as con ferrin g  co m p etit iv e  advantage as it can enter p rojects m ore  

e a s ily . T he com m itm en t to environm enta l m anagem en t m eans that the sen ior  m anagem en t team  is very  

aw are o f  env ironm enta l issu es.

L in k s to  B u sin e ss R e q u irem e tits

E nvironm ental m anagem en t is v iew ed  as goo d  b u sin ess. H o w ev er , q u a lity  standards and co st e ffe c tiv e n e ss  

w ill not be com p rom ised . For exa m p le , the project lead in g  to the aw ard w in n in g  product w o u ld  not have  

b een  undertaken had the en viron m en ta l o b je c tiv es  not co in c id ed  w ith  b u sin ess o b je c tiv es  o f  a product o f  

red u ced  s iz e  and co st for a n ew  custom er. L ik ew ise  the E n viron m en ta l M an agem en t S y stem  (E M S ) is not 

in tegrated  w ith  the q u ality  system . F irm  Y is  accredited  w ith  the very r igorou s quality  T S 1 6 9 4 9  certification  

w h ich  is sp ec ific  to the au tom otive  industry. T he p o ss ib ility  o f  in tegrating the tw o  sy stem s has been  

d iscu ssed  on num erous o cca s io n s w ith in  the firm . H o w ev er , g iv en  the im portance o f  q u ality  to  the b u sin ess  

there is a fear o f  jeop a rd isin g  or d ilu tin g  its e ffe c tiv e n e s s  therefore the tw o  sy stem s rem ain d istinct.
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R esults - C ase A n a lysis  -  F in n  Y

E n vironm en ta l M a n a g em en t System  (E M S) & C ertifica tion

T he E nvironm enta l M anagem en t System  (E M S ) is m anaged  by the E nvironm en t. H ealth  & S afety  O ffice r 

and certified  by IS 0 1 4 0 0 1 , A lthough  th ey  are m anaged  by the sam e person , the H ealth  & S afety  (H & S) 

system  (O H SA S 18001) is no t in tegrated  w ith  the E M S. T h is person  d iv ides her tim e betw een  the tw o  areas 

depending  on cu rren t requ irem en ts e.g. i f  there  is an upcom ing  audit. T here are separate  m anuals and 

p rocedures fo r the tw o system s. Som e linkage and overlap  ex ists e.g. em ergency  p rep aredness & response.

M any o f the in ternal E M S audito rs are a lso  q ua lity  aud ito rs and in th is sense the E M S is m ore linked  to the 

quality  system  and schedule . H ow ever, as d iscussed  above, the E M S rem ains d istinct from  the quality  system  

w hich is m anaged  by  ano th er departm en t and functional areas.

E nvironm ental aud its o f  suppliers are not yet requ ired  yet but there  are p lans to have trained  aud ito rs to 

incorporate aud its by  suppliers and w aste co n tracto rs in the future. T his w ill involve m ore sta ff and requ ire  

training.

T he EM S is seen as a useful tool for m anagem en t h o w ev er it is also  recogn ised  that it is on ly  as good as the 

w ork  put in to  it and the ISO  requ irem en ts can be m inim al o r fundam ental depending  on the f irm 's  drive. The 

im plem entation  p ro jec t m anager be lieves that the firm  m anages its env ironm en ta l aspects bette r than  if  the 

ISO  14001 EM S w as not in place. It con tro ls  som e th ings that m ay no t o therw ise  be con tro lled  bu t it a lso  

depends on how  the firm  d rives the system  to  push fo r im provem en ts. The initial d rive  to get certifica tion  

cam e from  the f irm 's  com m itm en t to en v ironm en ta l m anagem ent. A fterw ards the p rocess o f co n tinuous 

im provem ent and re-aud iting  drives im provem en ts as ev ery  six o r seven  m onths som e im provem en t m ust be 

addressed . T he p rocess o f con tinuous im provem en t fits w ell w ith F irm  Y 's  general approach .

Training & A w a ren ess

All em ployees are aw are  o f  the en v ironm en ta l focus o f  the com pany . T he general in troduction  to the 

com pany  will include this in form ation . T his is seen as an inheren t part o f  Firm  Y ’s activ ities and peop le  are 

generally  in te rested  and supportive  e sp ecially  w ith  w hen  engaged  w ith p a rticu lar p ro jec ts such as w aste 

segregation . E m ployees are p roactive  and w ill suggest v ery  practical ideas or poin t ou t any th ing  am iss.

Induction  train ing  in E nvironm enta l A w aren ess covers the fo llow ing  areas:

•  general in form ation  and p ro ducts

•  w hy the E M S system  is in p lace

•  positive  aspects

•  effec ts o f not do ing  som eth ing

• w aste  m anagem ent: w aste seg rega tion , reduce , recycle  etc

•  energy  use etc

The num ber o f  p roduction  sta ff fluctuates co n sid erab ly  d ep end ing  on dem and but all em ployees receive  

induction  train ing  w hich  is incorporated  in to  H & S tra in ing . T he local p opu lation  w ill a lso  be genera lly  aw are  

o f F in n  Y ’s  env ironm en ta l in terests and ach ievem en ts th rough  new sle tters and the local m edia  etc.
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Results - Case Analysis -  Firm Y

Drivers

The main driver for environmental management and policy is the senior management team at F inn Y. The 

team is comm itted to environmental management and very aware of relevant issues. For example, the team 

was very disappointed with the delay in applying RoHS to car components. This meant that customers did 

not wish to employ the available lead-free technology in their com ponents even though F inn Y was ready to 

do so. This comm itment to environmental management has been inherent to F inn  K’i  approach since the 

beginning. It is also reflected in the em ployment of a manufacturing technology engineer who is a champion 

for environmental management and employed as a dedicated manager for environmental projects which are 

supported and well resourced. Although it may not have already been fulfilling all requirem ents, it was 

relatively easy for Finn Y to attain ISOI4001 as it fitted well with existing policy and practices. As well as 

management employees, the IMSS survey respondent also identified regulatory authorities and 

environmental organisations has having the most influence in determ ining practices.

The external drivers for environmental management include the ISO accreditation system which demands 

continuous rechecking which in turn helps to maintain the momentum and focus for im provement. Other 

external drivers have been the availability of state support and resources namely the ESPP and CGPP. For 

example, the ESPP was the initial driver to work on product developm ent which was an area previously not 

addressed. That these programmes coincided with F inn  K’j  business objectives also meant that they were 

supported and well resourced.

In the opinion of the interviewees, customers have not been such an im portant a driver for F inn  K’.? 

environmental management. The custom er base is small with one custom er accounting for 30% of business 

(although the intention is to increase the number of customers). In the past some requested IS014001 which 

gave Finn Y an advantage and an opportunity and marketing tool. However, very little is currently coming 

from the customers according to F inn Y.

On the other hand, some custom er and industry requirem ents are related to environmental issues. For 

example, product specifications will generally be very precise about allowable weight for reasons of fuel 

efficiency and in many cases tenders cannot be subm itted unless the product's expected weight is below a 

given threshold. Also, car manufacturers are looking towards car disassem bly in the context of ELV and 

Finn Y is developing its products to facilitate this process and give it an advantage in the future. Notional 

costs of e.g. 17 cents per kilo will be charged to the component manufacturers therefore the com ponent's 

mateiials and weight will be important cost factors.

One final and unexpected influence or driver has been the experience of Finn Y in establishing a fully owned 

manufacturing facility with two production lines in the Czech Republic. This was built on a greenfield site to 

free up space and resources at headquarters. An entire manufacturing line was transferred to the new site. All 

R&D will continue to take place at headquarters. Environm ental, Health and Safety training was conducted 

on the new site and the EH&S O fficer went out from headquarters. An environm ental consultant is employed 

there. The quality engineer has experience in environmental systems and spent some time at headquarters. 

The site was applying for ISOI4001 at the time of the interviews and the prelim inary audit had passed very 

quickly. The manufacturing is low im pact with no use o f chemicals etc and the plant is very well designed 

making it easier to control. The experience of F inn Y is that environmental regulations in the Czech Republic 

are very strict and probably more advanced than in Ireland. They are well developed and very clear
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R esu lts - C ase A n a ly s is  -  F irm  Y

regard ing  practices. Initial env ironm en ta l ex am in atio n s by  d ifferen t au tho rities are co n d u cted  before  

p roduction  is p e rm itted  e.g . m ust have filte rs and m onito ring  in p lace, d rink ing  w ater is tes ted  etc. The 

re levan t au tho rities have m ore pow ers. For exam ple , a  fire o fficer can w alk on to  the site to  exam ine  it 

w ithou t notice and drink ing  w a ter is tested  ev ery  2 o r 3 years.

Som e practices from  the new  operation  w ill be adopted  by  headquarters. F o r exam ple, the reg is te r o f  aspects 

goes th rough  every  p rocess reco rd ing  all inpu ts and ou tpu ts from  each  process. E ach p roduction  line has a  list 

o f  w aste and is m onito red  separately . T his is cu rren tly  done in a m ore general w ay  and in less deta il at 

headquarters. O therw ise  the w aste  m anagem en t system  is sim ilar w ith one m ain con tractor.

N etw orking

F in n  Y  engages in a lo t o f  netw ork ing : a ttendance  at sem inars th roughou t the country , co u rses as w ell as 

inform al n e tw ork ing  th rough  con tacts in the industry  and E H & S professionals . R egional n e tw ork ing  is 

p a rticu larly  good. L egisla tion  updates are received  from  IB EC . A lot o f  con tact is m ain tained  w ith  E nterprise  

Ireland  (E l) and the E n v ironm en t P ro ject M anager has given m any ex ternal p resen ta tions fo r E l, Shannon 

D evelopm en t and E PA . S uppliers and co n su ltan ts a lso  p rov ide  a lot o f  train ing, adv ice  and in form ation . 

E H & S conduct school v isits and there  is a lo t o f  support for local co m m unity  p ro jects: som e inform al 

in itiatives such  as the p rov ision  o f  a co llection  po in t fo r the recycling  o f  C hristm as cards and som e o ther 

m ore fo rm al p ro jec ts such as w ork  experience  fo r transition  year studen ts and sponsorsh ip  o f  the ju n io r 

ach ievem en t p rogram m e.
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6.4 Cross Case Analysis and Thematic Presentation of Case Results

T his ch ap ter p resen ts  a co m parative  cross-case  analysis o f  the six  cases. It begins w ith a b rie f  sum m ary  of 

each  case. T he cases are then  com pared  in term s o f the  m ajo r them es w hich em erged  from  the data: 

innovation , fo rm alisa tio n , quality , links to  business requ irem en ts  (e.g. costs), corpora te  po licy , regu lations, 

ind iv iduals and o thers. F inally , m odels are p resen ted  for each  case. D iscussion  is conducted  in C h ap ter 7.

6.4.1 Outline of cases

Firm  A  m an u factu res m easu ring  equ ipm en t and w as se lec ted  fo r fu rth er analysis because  it had a high IM SS 

env ironm en t in s tra tegy  (E S) score and a h igh innovation  sco re. T h is  case  da ta  show  that F in n  A  d id  not get a 

h igh Irish en v iro n m en t (IE ) score b ecause  it d id  not id en tify  any o f  its env ironm en ta l in itiatives in the survey  

(e.g. packag ing , w aste  m anagem ent, lead -free  p roducts and en erg y  use). T he firm  has a po licy  of 

env ironm en ta l re sp o n sib ility  supported  by  an open and ad ap tab le  a ttitude to new  ideas, in itiatives and 

regu lations. T his is a p ragm atic  business approach  and is not ideo log ica l o r m arketing  driven. W astage is 

abhorred  and co st m anagem en t is rigorous. H ow ever, w hile  there  is an exp lic it desire to be env ironm en ta lly  

responsib le  and fo rw ard  th inking th is rem ains an in form al stra tegy . Firm  A  ep itom ises a com m on  sense 

m atter o f fact ap p ro ach  to env ironm en ta l m anagem ent, in form al yet p ragm atic . H igh standards are ach ieved  

due to  the a lig n m en t w ith o ther firm  values nam ely  in novation , quality , cu sto m er service, e ffic iency  and 

c lean liness. On the o th er hand, the lack  o f a fo rm al en v ironm en ta l m anagem ent system  leads to  defic ienc ies 

and un realised  po ten tial as shall be ou tlined  below .

F irm  B m an u factu res parts and supplies for its ow n IC T  p ro d u c ts . F in n  B  w as se lected  for analysis because  it 

ach ieved  a h igh innovation  score, a high Irish en v iro n m en t (IE ) index  score and has ISO  14001. Furtherm ore, 

it w as m en tioned  by  one o f the expert in te rv iew ees as an ex am p le  o f best practice  in env ironm ental 

m anagem ent. T he case  data support these resu lts and show  that F irm  B  has a co m prehensive  env ironm en ta l 

m anagem en t system  (E M S) in p lace to w hich it ded icates substan tia] resources. W hile  the m ajo rity  o f po licy  

and stra tegy  is co rp o ra te  d riven, the adop tion  o f ISO  14001 w'as an in itiative  o f  the Irish subsid iary . F irm  B 

o perates its E M S w ith in  the sam e departm en t as the health  and safety  system .

Firm  C  m an u factu res ne tw orks and cables, It w as selected  fo r analysis because  o f a h igh  Irish E nvironm ent 

(IE) index score and IS 0 1 4 0 0 1  certification . F in n  C  adopts a sy s tem s approach  and is a B usiness E xcellence  

A w ard  w inner. F in n  C  has un iquely  in tegrated  the en v ironm en ta l m anagem en t system  w ith the q uality  and 

health  & safety  system s. E nv ironm en ta l benefits  are c learly  lin k ed  to  business requ irem en ts.

F in n  D  is one o f  tw o  p riv a te ly  ow ned  case firm s. It p ro d u ces sound  system s fo r the dom estic  and retail 

m arkets. It a tta ined  a h igh Irish E n v ironm en t (IE ) index score  but had low  env ironm en t in stra tegy  (E S) and 

innovation  scores. It w as selected  due to  these con trasting  scores as a possib le  co n firm ato ry  o r negative  case. 

F in n  D  is w ide ly  reco g n ised  for its p roducts and innovation  in aud io  technology . T he case  da ta  reveal that 

Firm  D  is co m p lian t ra th e r than  innovative  in term s o f en v ironm en ta l m anagem en t w hich  does not feature  

p ro m in en tly  in m an u factu ring  strategy. N everthe less , costs, sa fety  and quality  in itia tives have resu lted  in 

env ironm en ta l im provem en ts.

F in n  X  w as reco m m en d ed  by experts as an exam ple  o f  best p ractice  in env ironm en ta l m anagem ent. F irm  X  is 

a g lobal lead er in the m anufacture  o f  m ainfram e com puters . A s w ith Firm  B , F in n  X  has a co m prehensive  

env ironm en ta l m anagem en t system  in p lace to w hich  it d ed ica tes  substan tia l resources. E nvironm ental

181



Cross Case Analysis

management is a distinct departm ent w ithin F inn X  although it is integrated across all functions. Corporate 

policy is a main driver. At local level, the establishm ent of clear targets, particularly in relation to cost 

savings, facilitates im plem entation of environm ental im provem ents across different functions.

F inn Y is the only indigenous Irish case firm and it is also privately owned. F inn Y manufactures electronic 

car components. It was recom m ended by experts as an example of best practice and achievem ent in 

environmental management. Firm Y  has won several environmental product awards. While environm ental 

sustainability is a clear business strategy in F inn Y it is mediated by cost and quality requirem ents. A 

systematic approach to general environm ental management is accom panied by targeted initiatives in product 

development.

Firms A, B, C  and D  responded to the first IMSS survey. Firm s X  and Y were recom mended by experts and 

both responded to the second survey. Table 6 .4 .1 presents some sum mary data of the case firms.

T a b le  6 .4 .1
C a se  F irm s  &  th e ir  S e le c tio n  C r ite r ia

F irm A B C D X Y

P ro d u c ts
S urvey  D ata

Measuring
equipment

ICT parts / 
supplies

cables / 
networks

audio
systems

mainframe
computers

electronic
car

components

ISJC (rev 3.1) 33 30 32 32 30 34

No. Em ployees: on-site 150 2,000 220 230 2,500 280

No. Em ployees: worldwide 1,754 150,000 4.000 8,000 355,000 320

O w nership public public public private public private

H eadquarters UK USA USA USA USA Ireland

IM SS III -  1" survey ✓ ✓ ✓ ✓ X X

IM SS IV -  2"“' survey ✓ X ✓ ✓ ✓ ✓

IM SS Environm ent in S trategy (ES) G roup positive neutral neutral negative

Irish Environm ent (IE) Index Group m edium high high high

C ase  S election  C r ite r ia

High Innovation Score ✓ ✓ - -

High IM SS Environm ent in S trategy (ES) score ✓ - -

High Irish Environm ent (IE) index score V ' ✓ ✓ - -

ISO 14000 ✓ ✓ ✓ ✓

R ecom m endation o f Experts ✓ ✓✓ ✓ ✓

O th e r

Form al Environm ental M anagem ent System no yes yes no yes yes

Integration with Q uality System some alot total little alot none

A rc o f Integration (facing position) outw ard outw ard supplier supplier supplier custom er
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6.4.2 Innovation

One purpose of this study was to examine the integration of the environm ent with innovation and whether 

capacity for and leadership in innovation and general innovativeness of a firm could be viewed as resources 

which could be applied to or reflected in environmental management.

Each of the six case firms is a global leader in its field. Each has developed new technologies and has 

effectively applied these to new products which have been successful in the marketplace. Innovation (process 

and product) and design are priorities in all o f these firm s and considerable investm ent is directed towards 

R&D at corporate level. Therefore, in terms of new product developm ent, all of the case firms may be 

described as innovative. However, differences emerge in relation to the application o f the.se innovation 

resources to environm ental ends as well as in the variables associated with innovation.

The pattern across the five case firms which are m ultinational subsidiaries is that R&D is primarily 

conducted off-site at corporate headquarters or other sites. The main impact of R&D in all five cases is in the 

manufacturing process. In situations where R&D is conducted on-site it is limited and relates mainly to the 

improvement of m anufacturing processes. Nevertheless, the two larger multinational subsidiaries can 

dedicate some resources to innovation. Firm B  (ICT parts) is striving to increase its R&D activities to move 

up the value chain and spent 15% of its revenues on R&D in 2000. Firm X  (mainframe com puters) is striving 

to generate a culture o f innovation in all areas of the organisation and is therefore creating an open and 

inclusive system of innovation. However, in all cases the off-site R&D teams drive the integration of 

manufacturing in the design process and, for example as reported in Firm A (measuring equipm ent), any 

changes in m anufacturing which may affect the product design must be referred back to R&D as a quality 

control measure. Firm A  has no R&D budget and all R&D is conducted at corporate headquarters. Likewise, 

all R&D is conducted elsewhere in Firms C and D.

The survey data also show some differences between the four respondent firms (A. B, C & D). For example. 

Firms A and B  have a high innovation scores reflecting particularly high use of technologies for operational 

activities as well as higher than average levels of co-ordination of design and manufacturing and 

management o f the product developm ent cycle'^. In the survey. Firms C and D  report average use of 

technologies and low er than average use of co-ordination of design and manufacturing as well as product 

developm ent cycle, giving them lower innovation scores. There are nevertheless strong links with R&D in 

design of the manufacturing processes in these firms. In Firm C  (networks and cables) there is constant 

liaison with the Global Engineering Group and in Finti D, new audio systems and products are piloted at this 

site with team s from the central design centre.

The indigenous Irish case, F inn Y, a global leader in the developm ent of electronic car components, also 

shows strong links between R&D and manufacturing. This is naturally facilitated by having and extensive 

R&D team on-site. This case also illustrates a focussed application of R&D capacity to environmental 

products and processes. W hile superior environmental managem ent is a core value at Firm Y and evident in 

all other areas of the organisation it did not apply to new product developm ent until recently. The availability 

of a state supported program m e prom pted a look at potential redesign of products and eventually led to the 

design of an award winning new product which coincided with business and custom er requirements.

C o -o rd in a tio n  o f  d esig n  and  m an u fa c tu rin g  (u se  o f  ru le s  and  s tan d a rd s , c ro ss -fu n c tio n a l team s) and  
M an ag em e n t o f  the p ro d u c t d e v e lo p m en t cy c le  (e a rly  in v o lv e m e n t o f  m an u fa c tu rin g  and  use o f  te s ts /p ro to ty p es ).
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However, the associated environm ental/innovation learning is being assim ilated incrementally in a targeted 

manner with one product line being examined at a time. Each case must be justified in business terms -  

materials and costs savings, custom er requirem ents etc. The next stage, the training of all R&D staff in 

Design for Environm ent (DfE) principles, will encompass all future new product development.

On the other hand the two large m ultinationals, F inns B  and X  have extensive resources dedicated to DfE. In 

spite o f this the core products have short life spans (in environm ental terms: 1- 5 years). These firms are 

viewed as global leaders in innovation and in environmental management and both operate comprehensive 

product developm ent programmes. Although they apply DfE principles, the products are in the end better 

designed for ease of replacem ent and recycling rather than for durability or upgrading. This is currently the 

nature of the com puter and electronics industries where the pace of product developm ent is driven by the 

rapid developm ent of new technologies and consumerism. In both cases, significant resources are dedicated 

to product materials and process im provem ents and these firms are viewed as proactive leaders in this regard. 

Continuous and incremental im provem ents are made to products. Additionally, these large organisations can 

also dedicate substantial resources to more unusual environm ent oriented product developm ent solutions and 

inventions which may be cost effective to manufacture in the future and which can generate significant 

positive publicity. In both instances the corporate policy is to rem ain global leaders in this area and in the 

area of corporate citizenship in general.

In contrast, Finn C designs its networks for durability and offers a 20 year guarantee with the likelihood that 

this may increase. However, design for environment is not explicit in either F inn  C or D. F inn C  has an 

advantage in that, as well as being durable, its products are inherently easily recyclable - core materials are 

PVC and copper (although PVC is toxic if disposed of), Finn C  developed an innovative process o f recovery 

and recycling of PVC plastics during the manufacturing process. R&D at F inn C  is also actively striving to 

produce high performance products which are environm entally friendly and meet the requirem ent o f new 

regulations e.g. im plem enting EU RoHS to reduce lead-based stabilisers in the PVC coatings. F inn D  (audio 

systems) does not have any explicit integration of the environm ent into its product design although there are 

some inadvertent instances e.g. chipboard from sustainable forests and reverse logistics where 

returned/rejected goods are remanufactured. However, its approach to com pliance is always to be prepared 

ahead of im plem entation and R&D will work towards com pliance to future legislation. F inn A (m easuring 

equipment) also adopts this approach whereas F inns B and X  become actively engaged in the developm ent of 

legislation such as WEEE.

Finally, F inn A , is also a global leader which espouses environm entally conscientious principles and aims for 

clean technology. F inn A  is an innovation driven organisation which focuses on R&D and patents and prides 

itself on its quality products and production systems. Environm ental innovation is evident in the proactive 

nature of packaging, waste and energy management. Finn A is especially proactive in its advance preparation 

and compliance with regulations. R&D conducts life cycle analyses and incorporates environmental 

considerations into the design of products and m anufacturing processes. However, the extent of this is 

unclear and there is no explicit environm entally oriented product or product enhancem ent. As shall be 

outlined below, while high quality standards facilitate this process it is ham pered by the lack o f a formal 

environmental management system.

In summary, all the six case firms are innovative and global leaders in their respective fields. However, 

differences emerge in relation to the links of innovation with environm ental management. In some cases
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environm ental management is very explicitly linked to innovation (F inns B, X  and Y). In other cases 

environm ental management is more subtle (F inns A  and C). And in the case o f F inn D  environmental 

management in the innovation processes is either inadvertent or compliance driven. These differences 

probably reflect corporate policy and form alisation as discussed below.

6.4.3 Formalisation

Form alisation of strategies and fit between strategies were identified in the literature as prom oting innovation 

and firm perform ance. Sim ilarly, environmental performance is improved where an accredited EMS is in 

place. The survey data highlighted this link between formalisation and environmental management. This is 

also partly supported by the cases. Four of the six cases have adopted ISO 14001 (F inns B, C. X  and K). The 

remaining two firms (A and D) do not have any formal EMS in place.

The role o f ISO 14001 differs across the four accredited firms. In the case of Finns B and X  the certification 

itself, rather than the process or system, was a main element. Both firms already had com prehensive EM Ss in 

place which were effective and recognised as being proactive. They differed from each other in their 

approach to third-party certified systems. Initially, several European sites of F inn X  (m ainframe computers) 

registered for EMAS. While these were successful their u.sefulness was confined to EU countries. Then F inn  

X  used its experience to becom e actively involved in the developm ent of ISO I4001. This led to the first 

single registration for an organisation o f all its sites worldwide. However, when the internationally 

recognised ISO system becam e available corporate headquarters at F inn B (ICT parts) did not believe it was 

necessary as their own EMS was sophisticated and effective. However, custom er demands led them to follow 

the initiative o f their Dublin site to gain a global registration, Finn B followed Finn X  and becam e one o f the 

first organisations to obtain a single w orldwide certificate. And, while it may be true that both firms have 

their own elaborated EM Ss, which in many ways surpass the ISO 14001, the certification through a 

recognised third party publicly verified the EMSs and brought to light some deficiencies in the pre-existing 

systems. In both firms the formalised and structured approach to EMS identifies clear and measurable 

im provem ent targets e.g materials and waste reduction. In Finn X, in particular, many of these targets are 

expressed in terms of cost savings which provide distinct business incentives.

In the other two ISO 14001 accredited cases, F inns C and Y, the certification process was a key elem ent in the 

developm ent o f the firms" EM Ss, Both these firms may be viewed as sm all-medium sized with limited 

resources to dedicate to an EMS - Finn C  was operating at site level and F inn Y  is the indigenous Irish case. 

Both firms were early recipients of ISO 14001 (1997 and 1999 respectively) and are examples of how a 

formal EMS can bring opportunity for innovation through systematic look at the organisation 's activities, 

products and processes and the search for im provem ent possibilities.

In the case o f Firm C  (cables/netw orks) a formal EMS was a natural developm ent from the success of its 

systems based approach to management. Formalisation of the system facilitated the identification of clear 

links to business requirem ents which in turn contributed to its successful establishm ent and im plem entation 

within operations. Again, the role of formalisation in identifying clear measurable processes and targets and 

in the identification weaknesses is im portant in facilitating im plem entation and continuous im provement. The 

evolution of the system, and its ultimate integration with the quality and health & safety systems, was also 

steered through a close relationship with the auditors and through extensive benchmarking.
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Firm Y (car components) has a clear policy com m itm ent to environmental management. Having an externally 

audited system helps to keep this to the fore and to keep up the momentum for continuous im provement. The 

formalisation through ISO 14001 also brought clear business advantages as it is often a requirem ent o f 

customers and since Firm Y was an early recipient o f 1S014001 this brought competitive advantage. Firm Y 

has also exceeded the certification of its EMS through formal participation in supported program m es 

(Environmentally Superior Products (ESP) and C leaner Greener Production (CGPP)) which brought 

im provem ents and recognition which may otherwise have been difficult to achieve.

The remaining two cases {Finns A  and D) have no formal EMS in place. This reflects the lower level of 

formalisation of m anufacturing strategy in general. W hile they both are rigorously com pliant with regulations 

and aim to im plem ent them ahead of enactment of legislation, they differ in their approaches to 

environmental management. F inn D  (audio systems) has no environmental system, either formal or informal, 

although it is currently preparing for IS 01400I certification as part of the process of attaining the autom otive 

industry’s quality certification. This process is being managed by the quality manager due to her experience 

of systems im plem entation and not due to any particular link with quality per se. An environmental 

management system is not a goal in itself.

Firm A  (m easuring equipm ent) is an especially interesting case in that it espouses a clear com m itm ent to 

environmental management and incorporates environmental consideration into many aspects o f its 

operations. However, there is no formal system in place either certified or not. W ithout a formal 

environmental strategy and management system, implem entation remains ad hoc and depends to a large 

degree on employee initiatives and on compliance (even if in advance) to regulations. W hile the facilities 

manager has responsibility for environmental management this effectively is in relation to waste and energy. 

In practice, environmental management takes place within each functional area and any broader discussion 

which may occur is in the context of meetings on other issues such as health and safety. M easurem ent of 

environmental performance occurs at the level of each individual function without overall co-ordination or 

higher level monitoring. The informal nature of the management means that there are no performance targets, 

goals or clear demarcation o f environmental responsibility. Consequently, while the performance of 

identified actions is positive, other issues and areas may be overlooked. The lack of a comprehensive 

integrated overarching system means that consistent and continuous performance enhancem ent may neither 

be equal nor coordinated across different functional areas. The desired formalisation of the current informal 

system is a recognition at corporate level o f these weaknesses. Form alisation is also being driven by the 

customer albeit in the form of certification queries rather than demands as well as a desire to inspire 

confidence in the custom er through clear and authoritative standards. W hile the G roup headquarters were 

proceeding with plans for ISO I4001 the Dublin plant was unaware of the plans. This is partly because the 

Dublin plant is already seen as being proactive and successful in achieving environmental management and 

partly because the certification is being done on a site by site basis. ISO 14 0 0 1 is viewed as a self-imposed 

target. Although nothing is specified or identified as environmental management in budgets, each project can 

factor in such related costs. However, more explicit budgeting would enable clearer targeting of 

environmental issues with the advantages of cost and resource management. These and other advantages of a 

more formal system can occur independently of the ISO certification.

There exists a belief in F inn A that they are doing all that they can without actually verifying this is any 

systematic regular or continuous manner and, although they have conducted internal audits in the past, there
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is no  in d ependen t m easure o f  perfo rm ance  beyond  com pliance. T h is b e lie f  also  inv ites com p lacen cy  although 

there  w as no ev idence  to suggest th is w as happening . The firm  w illing ly  rises to the challen g es o f  m arket 

dem ands, leg isla tion  and regu lations. W ishes to  becom e m ore p roactive  w ere c learly  expressed  at corporate  

level. T h is cou ld  be enhanced  w ith fo rm alisa tion  o f  env ironm en ta l m anagem ent and in tegration  w ith o ther 

p rocesses particu la rly  innovation  and design.

In sum m ary , the ev idence  from  the cases p ro v ides support fo r fo rm alisation  o f  an env ironm ental 

m anagem en t system  as a source of im proved  practice  and perfo rm ance  and particu la rly  as a source of 

innovation . Fo rm alisa tion  enab les c la rifica tion , m easu rem en t and co m m unica tion  not on ly  o f  env ironm ental 

im provem en ts and targets bu t also  o f the re la ted  business benefits  such as costs and m ateria ls savings, 

p rocess e ffic ien c ies  and product enhancem ents . A dditionally , the certification  o f an E M S through  a third 

pa rty  fu rth er enhances the rew ards o f fo rm alisation  as opportun ities fo r im provem en t and innovation  are 

m ore like ly  to  be iden tified  and there  is an incen tive  fo r co n tinuous im provem ent. A lthough , as one 

in te rv iew ee  no ted , the im provem en t m ay be m in im al e.g. fo r ISO  14001, som e im provem en t m ust be show n 

on a regu lar basis. S upported  program m es or p ro jec ts such as the E SP and C G P P  o f  state  agencies also  show  

how  effec tive  fo rm alisation  can be in ach iev ing  resu lts and prom oting  env ironm en ta l m anagem ent as a 

source  o f  innovation  w ith c lear business benefits . T he form alisation  p rocess g ives c lear targets and m easures 

o f p erfo rm ance  both in term s o f  env ironm en ta l ach ievem en ts and costs. T h ey  enab le  a focussed  approach  for 

the d ed ication  o f resources to specific  ou tcom es and create  o rgan isational learn ing  and capab ilities.

6.4,4 Quality

Q uality  is one o f  the strongest them es th ro ughou t the case  analyses. E ach firm  is u ncom prom ising  in its 

com m itm en t to  quality . T h is m ay be seen in the  em phasis the four survey  responden ts p lace on product 

design  and q u a lity  and m anufactu ring  co nfo rm ance  quality  in their com petitive  prio rities and in the 

sig n ifican tly  h igher than average expend itu re  on p reven tive  over co rrec tive  m ain tenance. H ow ever, the 

re la tionsh ip  betw een  environm ental and q ua lity  m anagem ent d iffers am ong  firm s.

In term s o f  certification , g iven that all Irish based  firm s have IS 0 9 0 0 0 , it is not su rprising  that a h igher than 

average  nu m b er a lso  have ISO 14001 (41%  com p ared  to  18% fo r all IM SS firm s) as co n sisten t w ith the 

literature. A lso , the learn ing  and system  cap ab ilitie s  o f IS 0 9 0 0 0  facilitate  adop tion  o f  ISO  14001. A nd, as 

noted  above, fo u r o f the six cases have ISO  14001. H ow ever, w hether or not the firm s have ISO  14001, there 

exist d ifferences be tw een  the cases in the re la tio n sh ip  o f env ironm en ta l m anagem en t and quality .

For exam ple, a lthough  Firm  D  (aud io  system s) is cu rren tly  p reparing  for ISO  14001 certification , th is is being  

done as part o f  the p rocess fo r a tta in ing  the au tom otive  in d u stry ’s quality  certification  T S 16949. O ther Firm  

D  s ites have TS 16949 and th is is being  done part o f  the standard isation  o f system s across the  o rganisation . 

C urren tly , th is site m anufactures fo r the dom estic  m arket and not fo r the au tom otive  indu stry  therefore  

hav ing  that in d u stry 's  certification  w ould  create  the p o ssib ility  o f  ex p and ing  the p roduct range o f th is site. 

T he p rocess o f IS 0 1 4 0 0 1  is being  m anaged  by  the quality  m anager due to  her experience  in system s 

im p lem en tation  ra ther than  env ironm en ta l m anagem en t experience  or an exp lic it iden tified  link  to quality.

The case w hich a lready  has TS 16949 is Firm  Y. T h is firm  operates a Total Q uality  M anagem en t System  

(T Q M ) and em braces its ph ilo sophy  o f team  based  m anufactu ring  and w hole system s approach . This 

concep tua lly  and practica lly  facilitates successfu l im plem entation  o f an E M S. H ow ever, the E M S rem ains 

distinct from  the quality  system . T he topic o f  in tegration  has been d iscussed  w ith in  Firm  Y  but the quality
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demands are viewed as so rigorous and essential to the business in the car components industry that any 

possible compromise cannot be countenanced. And, given the EMS is itself highly successful, there exists no 

motivation or justifiable reason to integrate the EMS with quality system. The EMS rem ains independent of 

quality and is managed in a separate departm ent by the same officer as for Health and Safety.

Another case which links the EMS to Health and Safety is F inn B  (ICT parts). The two systems are 

integrated in that they are managed by the same department. The EH&S departm ent scorecard provides 

metrics for both systems. However, when the IS014001 was being introduced an attempt was made to 

integrate it with the existing IS09000 . It proved unfeasible at this site although they are integrated 

successfully at other sm aller sites. There is no conflicting ideology or operational aspects to integration of 

environment and quality. Environm ental management, as with quality, is seen as integral to all operations. 

However, there are some instances o f conflicting priorities. For example, F inn B operates a highly regarded 

recycling facility for its products but it does this instead of re-using its products which would be the 

environm entally superior option. The view is that this w ould be seen to impair quality and affect Finti B ’s 

brand image of quality.

Finn X  (m ainframe com puters) also views environmental management as integral to all operations. Given 

that it is extrem ely large, like F inn B, environmental management team s are discrete units. However, major 

product lines and design teams all have individuals with relevant environmental expertise who also work 

directly with quality and other personnel. This has also resulted in some product enhancem ents which have 

both quality and environmental benefits (e.g. finishing coatings). Also, the organisation operates a matrix 

structure enabling cross-referencing o f all activities and functions including quality. Regarding IS014001 

certification, some sites have totally integrated systems and others do not. Corporate headquarters left the 

decision to integrate the new ISO system with existing ones at the discretion of each site as they differed in 

their IS 09000  certifications with consequently different practical implications.

Environm ental management in F inn A  (measuring equipm ent) is seen a good practice. Environm ental 

responsibility fits well with a culture of quality and efficient production and this is an im portant elem ent in 

the success o f the informal strategy. The rhetoric of m anagers reflects duty to customers, a contract of quality 

and reliability. They see no point in fulfilling this role in m anner which may be environm entally or otherwise 

negative. Good environmental managem ent is aligned to good quality and quality is viewed as an essential 

responsibility to the custom er and to do justice to the product patents. Environm ental management is the 

responsibility o f the facilities m anager but, as mentioned above under formalisation, this mainly entails waste 

and energy. O ther environmental issues are dealt with at functional level and issues are often raised in the 

context of weekly H&S meetings. At corporate level the pursuit o f ISO 14001 is being managed by the 

Quality M anager. The approach being adopted is the same as for quality and H&S with the view that the 

same management tools apply the difference being in the audit.

Finn C  has the most explicit integration of its systems. As with the other cases, quality and continuous 

improvement are core values of Finn C. It provides an extended guarantee for its networks and it only 

supplies entire networks in order to maintain control over the quality of all parts. Employees at all levels are 

encouraged to continually improve and optimise processes. F inn C is widely regarded for its systems 

management approach and enterprise networking. It has won Irish and European quality awards in 

recognition of its achievements and com m itm ent to im proving business performance and competitiveness. At 

the time of w inning the European Business Excellence Award it viewed quality, environmental management
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and H&S as the 'Ihree key systems o f  its operations'. However, as discusscd in the case analysis, the systems 

have since been integrated into one with an integrated audit for the three associated certificates. The 

environm ent and quahty systems have always been closely aligned. W hen the ISO 14001 was being 

introduced extensive reference was made to the IS 09000  manuals and system. All instances of overlap and 

possible mutual support in the systems were identified and this facilitated the introduction of the integrated 

system. Environm ental management, H&S and quality are all integral elem ents of the manufacturing process 

and business operations. Systematically they are intertwined and managed as one unit. And, as with Firm A, 

ideologically they are viewed as naturally aligned to continuous im provem ent and good practice. However, 

there remain instances in Firm C  where quality dominates over environmental considerations notably in the 

packaging o f loose cables in plastic bags and the use of plastic spools which could be re-used but which are 

discarded by the customer. These have been identified by Firm C  as areas requiring research and 

improvement.

In summary, all six cases have very clear comm itment to quality and im proved performance. However, the 

relationship with environmental management varies. The diverse approaches reflect the spectrum from 

complete independence (Firm y) to complete integration (Firm C) (Figure 6.4.1).

F irm  Y F irm  D F irm  A  F irm  B F irm  X  F irm  C 

No Compl e t e
Int egrat i on^^— ^  ^ ^  ^ ^  Int egrat i on

TqiviemJ

Figure 6.4.1: Quality and Environmental M anagem ent - Spectrum o f  Integration

Firm Y (car components) represents the independence end of the spectrum. W hile environmental 

management is integrated into different functions it rem ains distinct from the quality management system. 

Quality is viewed as so im portant and sensitive in the business that it is protected from any possible diversion 

or im pingem ent. Firms A, B, D  and X  represent the mid-spectrum. W hile F inns A  (m easuring equipm ent) and 

D (audio systems) do not have formal environmental systems their introduction is being linked to quality. 

Firm A views environmental management as inherently aligned to quality and good practice as well as 

needing a sim ilar management approach whereas F inn D  sees the sim ilarities between environmental 

managem ent and quality from a systems perspective.

F inns B  (ICT parts) and X  (m ainframe computers) have well integrated systems. However, environment and 

quality remain distinct systems with separate information management. The level of integration also varies 

across sites in these large organisations. For example, certification and audits may be done separately or 

together depending on site circumstances. Integration is by means of cross-referencing, com m unication and 

co-ordination. This appears to be done to a greater degree in Firm X. F inn C  (cables) represents the complete 

integration end of the spectrum and has its environmental and quality systems totally integrated. Along with 

H&S they operate as one system with unified information management. Effectively it is a single system with 

environm ental, quality and H&S metrics.

Although the relationship between environmental and quality management differs across cases, the emphasis 

on superior quality management i.s notable in all firms.
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6.4.5 Other Influences

O ther internal and external influences on environm ental management are evident from the cases. Internal 

influences include business requirem ents such as cost savings and product specifications: corporate policy; 

and individuals. External influences include regulations; external integration, customers and suppliers; 

supported programmes; and other stakeholders.

6.4.5.1 Links to Costs and Business Requirements

The ability to link environm ental initiatives to costs/business requirem ents has been a key success factor in 

all firms. In particular, costs savings are distinct drivers for many initiatives. Reduced waste and increased 

recycling in all firms reflect the substantial inflation in the cost o f waste disposal in recent years. Likewise, 

energy efficiencies lead to significant savings in all firms. In addition to waste and energy, savings in 

materials and packaging were particularly noted.

F inn X  (mainframe com puters) sets clear targets in term of cost savings. These cost savings can also be used 

to promote initiatives with different functions and departm ents e.g. packaging. Many annual personal goals 

of the environment team are expressed in terms of cost savings. In F inn B  (ICT parts) cost is also seen as a 

major driver and im provem ent targets are linked to costs. Both Firms B and X  see environmental 

management as integral to their corporate im age, brand and their prom otion of corporate citizenship. Firm C 

(cables) clearly links its im provem ent goals to business requirements. It sees the two as inherently 

complim entary and finds the auditor particularly supportive of this approach. Firm Y (car components) 

achieved many product enhancem ents due to clear identification of business benefits e.g. materials reduction 

and product enhancem ents such as few er com ponents and reduced weight. Significant research and 

investment into reusable packaging also led to considerable cost savings. As above, cost was a driver for 

many initiatives in F inns A (m easuring) and D  (audio systems) e.g. waste reduction and recycling, energy 

efficiency. However, rather than being managed as environmental initiatives with business or cost related 

targets and savings, these are business initiatives and cost savings with environmental benefits. In this sense 

any broader environmental im plications or opportunities may not be recognized. M oreover, if the possibility 

for additional cost savings cannot be seen, further potential environmental im provem ents may also be 

overlooked.

6.4.5.2 Links to Corporate Policy

The relationship of each case site to the parent or corporate headquarters is also diverse. Firms A, B and X  all 

have clear corporate policies which affect environmental management. Although responsible environmental 

management is a policy of Firm A  there is no formal system in place. On the other hand F inns B  and X  have 

their own elaborate corporate EM Ss which dictate many practices. They are directed by clear policies on 

environmental perform ance and corporate citizenship in general. Firm D  has no explicit or public corporate 

policy on environmental management or corporate citizenship although the adoption of ISO 14001 is being 

driven by corporate policy to standardize system across all sites. Firm C has experienced different 

relationships with corporate headquarters since it has been the subject of numerous takeovers. Although the 

initial systems management and environmental initiatives were by the first corporate owners, this site has 

always operated quite autonom ously and view s itself as the main driver for environmental management and 

other systems initiatives rather than any particular corporate policy. Corporate headquarters have always been
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quite supportive and the previous owners actively prom oted F inn C ’s achievements and awards. The current 

owners are more modest and discrete and do not particularly prom ote these although they do recognise the 

adherence to voluntary codes of practice as part of their R&D.

Finally, Firm Y. the Irish indigenous case, has a clear corporate policy for responsible and proactive 

environmental management which is seen as contributing to competitive advantage.

6.4.5.3 Individuals

The role of individuals is apparent in the cases. Apart from  the environmental management knowledge and 

com petency resources o f individuals which may be assumed, individuals play im portant decision-m aking and 

social functions. The choice and direction of many environmental initiatives are steered by individuals even 

where a formal EMS is in place. In firms such as A  and D  where there is no formal EMS many practices and 

behaviours are the results of individual initiatives. In Firm A (measuring equipm ent) where there is a 

corporate policy supporting such initiatives, the role of individuals, in particular non-m anagement 

employees, is more prominent. The firm has a culture of prom oting innovation among employees in all areas. 

Finn D  (audio systems) is em barking on the process of im plem enting an EMS. The responsibility is assigned 

to the quality m anager and the final system will depend greatly on her vision e.g. the extent of integration 

with the quality system.

In firms where there is a formal EMS the role of individuals is also important. Given that an EMS interacts 

with many of an organisation’s activities, the people responsible for it must interact across many functions 

and, most crucially, must persuade others towards the EMS goals. In such situations the ability to sell 

business benefits such as cost savings and product enhancem ents is especially helpful. In large organisations 

such as Firms B  and X  teams of people are dedicated to the EMS providing excellent human resources for its 

success. Also, in Firm B (ICT parts) the initiative for ISO 14001 came from the Dublin site and was followed 

by headquarters. In Firm X  (mainframe computers) a culture of innovation is being nurtured and individuals 

are being encouraged to take initiative in all areas o f the organisation. However, in sm aller organisations or 

sites such as Firms C  (cables) and Y (car components) resources are more limited and the role of individuals 

becomes more prom inent as they must carry out other duties as well. Both time and motivation are needed to 

research and identify areas for continuous improvement. In Firm  C, which has operated quite independently 

through numerous takeovers, the initiative of individuals resulted in the developm ent of a comprehensive and 

uniquely integrated system. In Firm Y individual management capabilities play an im portant role in the 

successful implem entation of various programmes. And, importantly, these programmes provided the 

resources and support ordinarily only available to larger firm s such as B  and X.

6.4.5.4 External Integration, customers and suppliers

As well as being stakeholders, both suppliers and custom ers are often identified as being im portant in the 

environmental performance. Therefore the level of integration with both is worth examining. W ith regard to 

co-design activities (the extent of collaboration with others in product design and developm ent). Firms B, D 

and Y report high levels o f collaboration. Finn C  has a low level of collaboration and F inn A  none (F inn X  

did not respond to the relevant question in the second survey).

The level o f coordination with suppliers and customers for planning decisions and flow of goods is illustrated 

by the Arc of Integration. As seen in the IMSS survey, most firms (52%) are periphery facing with 12% each
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in the inward, custom er-facing, supplier-facing and outw ard-facing positions (Table 5.2.10 page 113). 

However, significantly more Irish based firms are outward facing (31% ) - that is they have very high levels 

of integration with both suppliers and customers. All six case firms exhibit high levels of co-ordination. Both 

Firms A and B  are outw ard-facing (Table 6.4.1). Firms C. D  and X  are supplier-facing and Firm Y  is 

customer-facing.

Interestingly, the position of firms in the Arc o f Integration bears some similarities to the position of firms on 

the Spectrum of Integration for quality and environm ental management (Figure 6.4.1 page 189). Firm Y  (car 

components) is custom er facing. It also has distinct, separate quality and environmental management 

systems. Firms A  (m easuring) and B  (ICT parts) are both outward facing and both are in the mid-range of 

integration o f quality and environm ental managem ent. Firm X  (mainframe computers) integrates these to a 

greater extent and is supplier-facing. However, it is supplier facing in that is does not need to co-ordinate 

flow of goods or inventory levels with custom ers as it manufactures one of a kind product to order. Firm C 

(cables) is also a supplier-facing firm and has totally integrated systems. Only F inn D  (audio systems) is 

aberrant in that it is supplier-facing but only slightly integrates environment with quality management. 

However, as the case shows. Firm D  has no environm ental management system in place nor does it have an 

environm entally proactive approach as in Firm A. The introduction of IS014000 is under the auspices of the 

quality m anager and is being driven by the goal o f attaining the car industry’s quality standard. Therefore it is 

possible to surmise that when an environmental system is in place (w hether it is accredited or not) is may be 

aligned to the quality system to some degree and Firm D  would therefore move towards the mid-range or 

possibly the integration end of the Spectrum.

The cases show that the role o f customers in influencing environmental management is mixed. Some firms 

experience very strong influences of customers and others none, while for others the influence is indirect. For 

example, in Firm B (ICT parts) some markets dem and very high provision for recycling (e.g. Germany) 

while other markets require very little. Firm B  tries to influence consum er behaviour and in some markets 

recycling is facilitated through a well recognised returns scheme. However, there is only about ten percent 

uptake. Finn Y (car components) experiences very strict product specifications e.g. weight and materials 

which influence R&D and new product developm ent. Firm D  (audio systems) does not currently view the 

customer as influencing environmental initiatives although this may change in the future if m anufacturing for 

the autom otive industry takes place at this site. Firm C  may also experience greater custom er influence in the 

future as they envisage custom er demands similar to W EEE which does not currently apply to their product. 

W hile Firm X  (m ainframe computers) does not see the custom er influencing the product from this site, it is 

indirectly affected through the corporate protection o f the firm 's brand and the im age of being a leader in 

corporate citizenship. A sim ilar influence of the brand (hence the customers) occurs in Firm B.

Suppliers have even less engagem ent with the environm ental management. In the larger firms with ISO 14001 

{Firms B. C  and X) supplier audits are a requirem ent and Life-Cycle Analyses (LCA) are conducted. In Firm  

Y (car components) supplier requirem ents are m ainly driven by custom er dem ands e.g. materials 

specifications for all parts.

6.4.5.5 Regulations

The choice and direction of many environmental initiatives are steered by regulations. In conjunction with 

costs, regulations particularly drive many initiatives in relation to emissions and waste. Recently, W EEE and
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RoHS have had particular impact. In the absence o f a formal EM S many initiatives in F inns A and D are 

com pliance driven. Firm A (m easuring equipm ent) is especially proactive in its advance preparation and 

com pliance with regulations. Regulations are viewed as just another constraint in product developm ent rather 

than a barrier. F inn D (audio systems) manufactures the same products for all markets (with exception 

essential m arkets specific requirem ents such as voltage and plugs) and applies the most stringent regulation. 

For example, the Irish plant meets all o f the requirem ents of the USA legislation. However, if a particular 

Irish or EU regulation is stricter this will apply and will affect production in the USA also. This may be seen 

in the im pact of the EU RoHS (lead-free) on printed circuit boards (PCBs) manufactured by F inn D  in the 

USA for all markets. Both Firms B and X  proactively engage with business associations and legislators in the 

developm ent o f legislation. In addition, F inn B  (ICT parts) operates it own W EEE certified recycling system 

in cooperation with other manufacturers in Europe. F inns C  (cables) and Y (car components) do not actively 

engage in the developm ent of legislation but are proactive in advance preparation and readiness for 

im plem entation. In both cases the challenge o f m eeting the requirem ents of the RoHS directive while 

maintaining performance standards was readily embraced.

6.4.5.6 Supported Programmes

The influence o f supported programmes is highlighted by Firm Y (car components). Firm Y has a clear 

corporate policy on proactive environmental m anagem ent which made it amenable to participation in 

program m es such as the Environm entally Superior Products Programme (ESP) and the Cleaner Greener 

Production Programme (GCPP). These programmes are supported by Enterprise Ireland and the Environm ent 

Protection A gency respectively. The distinct advantage o f these programmes is that they gave Firm Y access 

to resources which otherwise would have been beyond its means. Through grant aid, training and expert 

consultations Firm Y was enabled to examine and dedicate resources to it products’ design and manufacture 

to successfully achieve environmental im provem ents. In addition Finn Y was able to build capabilities and 

use its learning and experience to participate in follow -up program m es as well as the training of employees 

for long term application of environmental design and production techniques. As mentioned above under 

formalisation, the experience o f Firm Y shows how such programmes can be effective in achieving results 

and prom oting environmental management as a source o f innovation with clear business benefits.

6.5 Conclusions from the Case Analyses

The cases illustrate that environmental management in these manufacturing firms can be leveraged for 

competitive advantage through innovation and cost savings in particular. However, the converse that 

innovation or other business requirem ents will be leveraged for environmental management, only sometimes 

applies even where a formal EMS is in place. Nevertheless, the prom inence of environmental management is 

clearly linked to formalisation and corporate policy. W hile environmental management is often aligned to 

quality and quality systems, environmental considerations are often subordinate to quality imperatives. The 

ability to link environmental management to business requirem ents such as cost savings and customer 

priorities is an effective way of achieving environm ental improvements. Both regulations and individuals 

influence the direction and choice of many initiatives.

W hat emerges from the cases is that effective environm ental management interacts with many different 

organisational systems, processes, functions and policies and the relationships are complex. All o f these not 

only interact with the environment but also with each other. Therefore, from the perspective of environmental
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m anagem ent, the cases illu stra te  the m anufactu ring  firm  as a social system  o f  activ ities and in flu en ces w h ich  

d iffer in em phasis and in th e ir re la tionsh ips w ith  each  other. It m ay be portrayed  as an open and flu id  system  

w here  each  activ ity  o r  in fluence m ay p lay  d iffe ren t ro les at d ifferen t tim es. F rom  the persp ec tiv e  o f  

env ironm en ta l m anagem en t there  are cen tra l and peripheral activ ities and ones w hich  link others. A lso , as it 

is an open system , som e activ ities o r in fluences m ay  be ex ternal such  as regu la tions, cu sto m er req u irem en ts 

and supported  program m es.

E nv ironm en ta l m anagem en t operates via a system  o f resource  sharing , and e ffec tive  en v ironm en ta l 

p erfo rm ance  depends on fit w ith  o ther activ ities. T h is perfo rm ance  m ay  som etim es be an o b v ious o r 

im m ediate  m utual benefit p rov id ing  a shared  goal such as cost and m ateria ls savings. O th e r tim es m ay 

require  m ore coord ina tion  and searches fo r im p ro v em en t e.g. R & D , packaging . In all c ases in fo rm ation  

sharing  is essen tia l. T herefo re  e ffective  o rg an isatio n  and  system  operations facilitate  the p ro cess  en ab lin g  

d ec ision -m ak ing  and n ecessary  action . T he com m u n ica tio n  and re la tio n sh ip  skills o f  ind iv iduals p rom oting  

env ironm en ta l im provem en ts are a lso  im po rtan t in iden tify ing  and selling  the  ideas and in itia tives to o thers. 

C om m unication  w ith d ifferen t areas w ill requ ire  d ifferen t ‘lan g u ag es’ and effec tive  com m u n ica to rs  w ill be 

able to p resen t env ironm en ta l issues in term s best understood  by the  d ifferen t functions. Fit w ith  d ifferen t 

functional areas m ay a lso  requ ire  d ifferen t ap proaches and stra teg ies from  the  env ironm en ta l side. T herefo re  

env ironm ental m anagem en t m ust a lso  be flex ib le  to co m m unica tion  and fit w ell w ith o th er areas o f  the 

o rgan isation . The m anagem ent o f  en v ironm en ta l m anagem en t im proves no t on ly  th rough  lea rn in g  but also  

th rough  enhanced  in teraction  and re la tio n sh ip s w ith o th er activ ities in the firm . For exam ple , a system  w here 

env ironm ental m anagem en t in teracts e ffec tiv e ly  w ith R & D  will be less restric ted  by new  reg u la tions such  as 

R oH S. On the o th er hand, exce llen t R & D  reso u rces will not necessarily  resu lt in im proved  env ironm en ta l 

perfo rm ance  o f  p roducts un less e ffic ien t en g agem en t and com m unica tion  ex ist e ith e r d irec tly  w ith  an 

env ironm ental issue or th rough  an E M S. O r an env ironm en ta l im provem ent m ay be a beneficia l s ide-effect o f 

ano ther activ ity  such as cost sav ings fo r w aste  and energy.

6.5 .1 Environm ental M anagem ent M odel o f  System o f  Activities and Influences

O ne o f the aim s o f  this research  is to try  to id en tify  and iso la te  the m ost im portan t variab les and re la tionsh ips 

in the env ironm en ta l m anagem en t system . T hese  have been identified  in the p rev ious d iscussion  and the 

com ponen ts can be used  to represen t a m odel o f env ironm en ta l m anagem en t w ith in  the o rgan isation . A 

m odel canno t fu lly  convey  the co m plex ity  o f in te rre la tio n sh ip s betw een all activ ities and in flu en ces and, in 

e ffect, each firm  is a d ifferen t m odel. A g ear m odel w as chosen  to rep resen t dynam ic  nature o f  the system , 

fit betw een each  e lem ent, flu id ity  to m ove a round  the  system , in ternal and ex ternal in fluences, large  and 

sm all in fluences can be represen ted  by  size, and position  and fit betw een  com p o n en ts  can  a lso  be dep ic ted .

W hile  env ironm en ta l m anagem en t m ay  be the focus o f  th is study, and therefore  u su a lly  p laced  in the cen tre, 

in p ractice  th is is not the situation . A s w e see in the cases, env ironm ental m anagem en t is bu t one a rea  o f 

activ ity  in firm s w here there are m any  in te rac ting  ac tiv ities, p ro cesses and func tions etc. and  w hich 

experience  m any  in fluences bo th  in ternal and ex ternal. A nd, env ironm en ta l m anagem en t m ay  be the 

peripheral activ ity . E lem en ts in the firm ’s S ystem  o f  A c tiv ities and In fluences co n cern ing  env ironm en ta l 

m anagem en t are p resen ted  in F igure  6.4.2.
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T his is a d esc rip tive  ra ther than  a p roscrip tive  m odel. A s can be seen in the fo llow ing  dep ic tions (F igure 

6 .4 .3 ), each  firm  show s a d ifferen t pattern  and system  arrangem en t. T hese  reflect the co n tin g en cy  nature o f 

m anagem en t and organ isational system s.

F o r m a l
EMS

C orpo ra te
Policy

R & D M anufactu ring  
L P rocess i

I n n o v a t io n

B usiness
R equ irem ents

C osts Q u a li ty

O thers 
e.g. B rand

P rogram m esR e g u la tio n sC u s to m e rs

Ind iv idualsE nvironm en t

Figure 6.4.2: Elements or 'gears' in the System o f  Activities and influences which interact with 

Environmental M anagem ent

*  C orpora te  Policy: values, strategy, resources

*  Form al E n v ironm en ta l M anagem en t S ystem  (E M S)

*  Innovation: R & D , m anufactu ring  processes, capab ilities

*  B usiness R equ irem en ts: costs (e.g. w aste, energy , m ateria ls , p ackag ing), custom ers, 

suppliers

*  Q uality , H & S

*  R egulations

*  Supported  p rogram m es

*  W here there  is no form al EM S the en v iro n m en t (E) m ay in teract in dependen tly  w ith 

d ifferen t areas

*  Ind iv iduals (I) -  im po rtan t in all re la tionsh ips but h igh ligh ted  in m odels if  particu larly  

no tew orthy

*  O thers: e.g . brand , fo reign  experience
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System  o f  A ctiv ities and In flu en ces m odels fo r each o f  the six cases from  the env iro n m en ta l m anagem ent 

persp ec tiv e  are p resen ted  in F igure 6.4.3.

Firm  A  (m easu ring  eq u ipm en t) - quality , corpora te  po licy , reg u la tio n s and costs 

dom inate. A corpora te  po licy  p rom otes a cu ltu re  o f qua lity  and innovation  to w hich  

env ironm ental p erfo rm ance  is aligned. C osts and regu la tions a lso d rive  env ironm en ta l 

in itiatives. T he lack  o f  a fo rm al EM S enhances the  ro le o f indiv iduals.

Firm  B  (IC T  parts) - a com p reh en siv e  EM S driven  by  a strong co rpora te  p o licy  operates 

and engages w ith m ost o th er activ ities.

Firm  C  (cab les/ne tw orks) - a fo rm al EM S is in teg rated  w ith q u ality  and H & S. T he ro le  o f 

ind iv iduals in d ev elop ing  the system  at this site is p rom inen t.

Firm  D  (aud io  system s) -  in the absence  o f a fo rm al EM S regu la tions and costs dom inate.

T he role o f  po licy  is m inor and the future m ay  see the in te rac tion  w ith q uality  dom inate.

L oose fit in u n in teg rated  system .

Firm  X  (m ainfram e co m puters) - a com prehensive  E M S driven  by a strong  co rpora te  

po licy  operates and engages w ith m ost o ther activ ities.

Firm  Y  (car co m p onen ts) - a com prehensive  system  is in place. T his is qu ite  d istin c t from  

quality . The role o f supported  program m es has been  very  im portan t and learn ing  from  

overseas activ ities a lso  p lays a role.
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Firm A  (measuring equipment)

R e g u la tio n s  J  H & S

Costs

M a n u fa c iu n n g
Process

pxr -■

Firm B (ICT parts)

Firm C (cables/networks)

R eg u la iio n S

M a n u f a c t u n n g f c  J  S u p p l ie r s

Process

ro rm a l
E M S

C orpora te

Q uali ty

Corporate
Policy

hornial
E M S

S u p p l ie r s

Q uali ty
C u s to m e rs

Figure 6.4.3: Systems o f  Activities and Influences - F inns A. B and C
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Firm D  (audio systems)

M anufactu ring
P rocess

K egulaiions

0
Firm X  (m ainframe computers)

R cgulalions

R&D

M anufacturing 
Process

rormal
E M S

Corporate
Policy

Brand
Q uali ty

S u p p l ie r s

Firm Y (car components)

R egulations
Program m es

rormal
Custom ers

M anufacturing 
Process

Q ua l i ty Corporate J  Costs 
Policy 0

Figure 6.4.3 (conld.): Systems o f  Activities and Influences - Firms D, X  and Y
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7. DISCUSSIO N

7.1 Introduction

T he aim  o f  th is research  w as to  exam ine  the re la tio n sh ip  betw een  stra teg ic  env ironm en ta l m anagem en t and 

firm  innovation  and perfo rm ance  in o rder to gain  insigh ts from  innovative, en trep reneuria l firm s and to 

inform  the progress tow ards susta inab le  developm en t. G iven the innovative  nature o f env ironm ental 

m anagem en t and the new  parad igm  link ing  it to p erfo rm ance  w ith firm  com petencies and co m petitiveness, it 

w as hypo th esized  that ev idence  w ould  be found  o f re la tionsh ips be tw een  ind icators o f  innovation  and 

p erfo rm ance  in o ther areas o f m anufactu ring  and the em phasis p laced  by firm s on env ironm ental 

m anagem en t. Innovative  firm s could  p rov ide  insigh ts in to  env ironm ental m anagem en t and ind ica te  a path 

tow ards susta inab le  developm ent.

Both su rv ey  and ca.se da ta  p rov ide the basis fo r the em pirical research . T h is w o rk  em ploys unique da ta  w hich 

provide an in te rnational benchm ark ing  facility  fo r the iden tification  o f  p ro g ressiv e/in n o v ativ e  firm s. T he data 

are from  an econom ica lly  and co m p etitively  im portan t sec to r in Irish m anufacturing . T he opportun ity  

p resen ted  by p artic ipa tion  in the In terna tional M anufac tu ring  S tra tegy  S urvey  (IM S S) enab led  the 

com parison  o f  Irish based  m anufactu ring  firm s w ith  firm s in six teen  o th er coun tries on the basis o f 

m an u factu ring  stra teg ies and innovation  and progressive  perfo rm ance  m easures. Irish based firm s identified  

as p rogressive  on the global scale could  then  be selected  and further ex am ined  m ainly  th rough  sem i­

structured  in te rv iew s w ith experts in the field  o f  env ironm en ta l m anagem ent and w ith firm  m anagers.

T his resea rch  co n tribu tes learn ing  from  innovative  en trepreneurial firm s and their engagem en t in the realm  of 

env ironm en ta l m anagem ent. Firstly , it p rov ides insigh ts from  their curren t env ironm en ta l m anagem en t and 

its in te rac tion  w ith innovation  and o th er stra teg ic  processes. It describes how  it func tions w ith in  the 

o rgan isation  as an open system  and iden tifies resources and capab ilities w hich  are factors in its successfu l 

im p lem en tation . Secondly , the re.search co n tribu tes learn ing  about the d rivers, activ ities and processes w hich 

m otivate  innovative  en trep reneuria l firm s to im p lem en t successful env ironm en ta l in itiatives. T h is p rov ides 

insights in to  how  can w e orientate innovative  en trep reneuria l firm s tow ards b e tte r in tegration  o f innovation  

and env ironm en ta l m anagem ent w hich , given their increased  likelihood  o f survival in the longer term , m ay 

contribu te  tow ards ach iev ing  susta inab le  developm ent.

T he use o f  m ixed-m ethods p rov ides co m prehensive  insigh ts and learn ing  on en v ironm en ta l m anagem en t in 

o rgan isations open system s. The first phase  o f  th is research , w hich  em ploys da ta  from  the in ternational 

m anufactu ring  stra tegy  survey, takes a resource -b ased  view . It exam ines the re la tionsh ip  o f  innovation  w ith 

env ironm en ta l m anagem ent and the stra teg ic  sa lience  o f  the en v iro n m en t in m anufactu ring  strategy. The 

opp o rtu n ity  to  use in ternational data enab les the iden tification  of innovative  en trep reneuria l firm s in the 

global con tex t. In the second phase, firm s selected  from  the survey  for case  study  analysis and others 

reco m m en d ed  by experts in the field  o f  env ironm en ta l m anagem ent prov ide in -dep th  insights in to  the ro le o f 

env ironm en ta l m anagem ent in o rgan isations. Institu tional and strategic persp ec tiv es com p lem en t each  o ther 

to p rov ide  a co m prehensive  theoretical foundation  fo r the analysis o f  env ironm en ta l m anagem en t in the 

con tex t o f  susta inab le  developm ent. T he benefits  o f m ixed-m ethods include the triangu lation  o f data  and 

results from  d ifferen t sources and m ethods to prov ide stronger ev idence  and re in force  findings.
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7.2 Survey

T he survey  da ta  p rov ided  som e insigh ts into env ironm en ta l considera tion  in m an u factu ring  strategy. 

H ow ever they  rem ain  inconclusive:

T he IM SS survey co m prised  558 resp o n d en ts from  17 countries. Innovation  and p erfo rm ance  re la ted  

v ariab les w ere iden tified  based on the literature. A m easure  o f the salience o f  the en v iro n m en t in 

m anufactu ring  stra tegy  w as de term ined  - the env ironm en t in s tra tegy  (E S) index. T h is w as developed  using 

the relative p osition  o f  the env ironm ental item  w ith in  fo u r key  m anufactu ring  s tra tegy  questions. N egative, 

neutral and positive  ES groups are identified .

T here  are som e sign ifican t re la tionsh ips betw een  the ES index and the innovation  and pe rfo rm an ce  variables. 

H ow ever, resu lts iden tify  on ly  three  v ariab les pred ic ting  the ES index: R & D , in fluence o f  m anufactu ring  on 

b u siness/m arketing  stra teg ies and IS 0 1 4 0 0 I  and these links rem ain  inconclusive.

Several ex p lan atio n s are possib le . For exam ple  in re la tion  to  ISO  14001, w hile  a firm  m ay have certification , 

env ironm en ta l m anagem en t m ay not be a p rom inen t featu re  o f  m anufactu ring  strategy. For exam ple , it m ay 

be equally  considered  w ith o thers as a p rio rity  o r it m ay  be an o rder q u a lifie r ra th e r than  an o rder w inner. O r 

a firm  m ay have a w ell estab lished  environm en ta l m anagem en t system  (E M S) and therefo re  did not need to 

invest sign ifican tly  in action  p rogram m es over the p rev ious three years or did not im prove upon a lready  

superio r perform ance. T he IM SS q u estionnaire  does not ask w hether there  is an E M S in p lace  certified  or 

not, it on ly  asks about ISO  14001. A lso , there  are no actual m easures o f  env ironm en ta l perfo rm ance  in the 

IM SS questionnaire  against w hich to com pare  the ES index. L im ita tions o f  using  the IM SS su rvey  m ay  also  

arise  in regard ing  the innovation  and perfo rm ance  re la ted  variables. T hese w ere se lec ted  for th is analysis

from  the a lready  ex is tin g  questionnaire  ra th e r than being a part o f  its orig inal design . An Irish  env ironm en t

(IE) index w as crea ted  using  the add itional questions reg ard ing  env ironm en ta l p ractices. T hese  q u estions are 

a lso  lim ited  but they  are m ore specific  and y ield  stronger resu lts in re la tion  to links w ith the innovation  and 

p erfo rm ance  variab les in the m ain IM SS questionnaire . For exam ple , firm s w ith a h igh IE  score a lso  have a 

h igher innovation  score. T herefore  th is part o f  the survey  analysis p rov ides som e support fo r the hypotheses 

link ing  the p rom inence  o f env ironm ental m anagem en t w ith  innovation  and p erfo rm ance  in o th er a reas o f 

m anufacturing .

In o rder to fu rth er investigate  these re la tio n sh ip s and to illum inate  these  resu lts  a q ua lita tive  approach  w as 

adopted  fo r the next phase  o f  the research . Six firm s w ere selected  fo r case analysis. F our o f  these w ere 

selected  based  on the IM SS survey  da ta  and resu lts  and tw o  o ther firm s w ere selected  th rough

recom m endation  o f experts in the field  o f  env ironm en ta l m anagem ent.

7.3 Case analyses

T he case stud ies p rov ide  ex trem ely  rich  data  and very  insigh tfu l results. W ith  regard  to  innovation  and 

innovative  capacity , all the six case firm s are  global leaders in their respec tive  fields. H ow ever, d ifferences 

em erge in re la tion  to  the links o f  innovation  w ith env ironm en ta l m anagem ent. In som e cases env ironm en ta l 

m anagem ent is very  exp lic itly  linked to innovation  and in o ther cases env ironm en ta l m anagem en t is m ore 

subtle. A nd, in one case  env ironm en ta l m anagem en t in the innovation  processes is e ith e r in adverten t o r 

com pliance  driven. T hese d ifferences p ro b ab ly  reflect co rpora te  p o licy  and form alisation  as d iscussed  below .
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Form alisa tion  o f  an env ironm en ta l m anagem en t system  as a  source  o f im proved  practice  and p erfo rm ance  is 

strong ly  supp o rted  by the ev idence  from  the cases particu la rly  as a source  o f innovation . Fo rm alisa tion  

enab les c la rifica tion , m easu rem en t and co m m unica tion  not on ly  o f  env ironm en ta l im provem ents and targets 

but a lso  o f  the re la ted  business benefits  such as costs and m ateria ls sav ings, p rocess e ffic ienc ies and product 

en h ancem en ts . A dditiona lly , the certifica tion  o f  an E M S through  a th ird  pa rty  fu rth er enhances the rew ards 

o f fo rm alisa tion  as o p p ortun ities fo r im provem en t and innovation  are m ore like ly  to be iden tified  and there  is 

an incen tive  fo r con tinuous im provem ent. A lthough , the im provem en t m ay be m inim al e.g. fo r ISO  140 0 1, 

som e im p ro v em en t m ust be show n on a regu lar basis. S tate supported  p ro g ram m es or p ro jects a lso  show  how  

effective  fo rm alisation  can  be in ach iev ing  resu lts  and prom oting  env ironm en ta l m anagem ent as a source of 

innovation  w ith c lear business benefits . T he form alisation  p ro cess  g ives c lear targets and m easures o f 

perfo rm ance  bo th  in term s o f env ironm en ta l ach ievem en ts and costs. T hey  enab le  a focussed  approach  for 

the ded ica tio n  o f resources to  specific  ou tcom es and create o rgan isational learn ing  and capabilities.

Q uality  is one o f  the strongest them es th ro ughou t the case  analyses. E ach firm  is u ncom prom ising  in its 

co m m itm en t to quality . H ow ever, the re la tionsh ip  w ith env ironm en ta l m anagem en t varies. T he d iverse  

ap proaches re flect the spectrum  from  com ple te  independence  to  com p le te  in tegration . A lthough  the 

re la tionsh ip  betw een  environm ental and q u a lity  m anagem ent d iffers across cases, the em phasis on superior 

quality  m anagem en t is notable in all firm s. T he ab ility  to  link  env ironm en ta l in itiatives to costs/business 

req u irem en ts has been a key success facto r in all firm s. In particu lar, costs sav ings are d istinct d rivers for 

m any  in itiatives. R educed w aste and increased  recycling  in all firm s reflect the substantia l in fla tion  in the 

cost o f w aste d isposal in recen t years. L ikew ise, en erg y  effic ienc ies lead to sign ifican t savings in all firm s. In 

add ition  to w aste and energy, sav ings in m ateria ls and packaging  w ere particu la rly  noted.

The re la tio n sh ip  o f  each case  site to the parent or corporate  h eadquarte rs is also  diverse. Som e firm s are 

direc ted  b y  c lear po lic ies on env ironm en ta l perform ance and corpora te  c itizen sh ip  in general o thers are m ore 

linked to q ua lity  and com pliance. T he role o f  ind iv iduals is ap paren t in the cases. A part from  the 

en v ironm en ta l m anagem en t know ledge and co m petency  reso u rces o f  ind iv iduals w hich m ay be assum ed, 

ind iv iduals p lay  im portan t d ec ision -m ak ing  and social functions. T he cho ice  and d irec tion  o f  m any  

env ironm en ta l in itiatives are steered  by ind iv iduals even  w here  a fo rm al EM S is in place.

The cases show  that the role o f  custom ers in in fluencing  env ironm en ta l m anagem ent is m ixed. Som e firm s 

experience  very  strong in fluences o f  custom ers and  o thers none, w h ile  for o thers the in fluence is in d irect and 

re la ted  to  b rand , quality  o r the im age o f  being  a leader in corpora te  c itizensh ip . S uppliers have even less 

en g agem en t w ith the env ironm ental m anagem ent. T he cho ice  and d irec tion  o f  m any  environm en ta l in itia tives 

are steered  by regu lations. In con junction  w ith costs, regu la tions p a rticu la rly  d rive  m any  in itia tives in  re la tion  

to em iss io n s and waste. R ecently . W E E E  and R oH S have had particu la r im pact. T he in fluence o f  supported  

p rogram m es is h igh ligh ted  by  the one ind igenous firm  w hose experience  show s how  such p rogram m es can 

be e ffec tive  in ach iev ing  resu lts  and prom oting  env ironm en ta l m anagem en t as a source o f innovation  w ith 

c lear b u siness benefits.

7.4 Model

From  the  p e rspec tive  o f  env ironm en ta l m anagem ent, the cases illu stra te  the m anufactu ring  firm  as a social 

system  o f activ ities and in fluences w hich  d iffe r in em phasis and in th e ir re la tionsh ips w ith each other. 

E nv ironm en ta l m anagem ent operates via a system  o f resource sharing , and effec tive  env ironm ental
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perfo rm ance  depends on fit w ith o th er activ ities. E lem en ts o r 'g e a rs ’ in the System  o f  A ctiv ities and 

in fluences w hich  in te rac t w ith  en v ironm en ta l m anagem en t w ere iden tified  in the cases:

*  C orpora te  Policy: values, stra tegy , resources

*  Form al E n v ironm en ta l M anagem en t S ystem  (E M S)

*  Innovation : R & D , m an ufactu ring  processes, capab ilities

*  B usiness R equ irem en ts: costs  (e.g. w aste, energy , m ateria ls , packag ing), custom ers, 

suppliers

*  Q uality , H & S

*  R egulations

*  S upported  p rogram m es

*  W here  there  is no  fo rm al E M S the env ironm en t (E ) m ay in te rac t in d ep en d en tly  w ith 

d ifferen t areas

*  Ind iv iduals (I) -  im portan t in all re la tionsh ips but h igh ligh ted  in m odels if  particu larly  

no tew orthy

*  O thers: e.g . brand, fo reign experience

T he m odel p rov ides a fo rm at fo r dev elo p in g  a co m prehensive  un d erstan d in g  o f  the com plex ities o f 

env ironm ental m anagem en t in an open system . T he env ironm en ta l m anagem ent system  needs to  be flexib le 

to in teract and com m unica te  w ith all areas o f  the  o rgan isation  and its social env ironm en t. If  the E lem ents are 

com pared  against the d ifferen t theoretical p e rsp ec tiv es w hich have co n tribu ted  to  their un d erstan d in g  in this 

study, we see the m ost p e rspec tives can  co n tribu te  g reatly  to an u n derstand ing  and, in com bination , they  

prov ide  a very co m prehensive  fram ew ork  (T ab le  7.4.1).

C orporate  and in d iv id u a ls’ values, know ledge, and cap ab ilities are in fluenced  by institu tiona l and 

stakeho lders forces as w ell as the experience  o f  ind iv iduals and con tin g en cy  o f  each  firm . Institu tional and 

stakeholders in fluences crea te  aw areness, know ledge  and m otivation  to as w ell as co n trib u tin g  to regu lations 

and skills fo rm ation. S tra teg ic  cho ice  w ill a lw ays p lay  a  ro le and the cases illustra te  that there are m any 

op tions w hich  w ork  w ell, fo r exam ple, w h e th er there  shou ld  be in teg ration  w ith the q u a lity  system  or not. 

V alues, bo th  ind iv idual and corpora te, p lay  a ro le, in te rp reta tions o f  regulations.

C apab ility  to e ffec tiv e ly  com m u n ica te  w ith  all e lem en ts o f the o rgan isational system  is essential. 

U nderstand ing  o f business req u irem en ts and ab ility  to  re la te  these to  en v ironm en ta l issues across the 

o rgan isation  are key success factors. For ex am p le, costs and effic ienc ies are m ajo r d rivers fo r env ironm en ta l 

in itiatives and p resen t env ironm en ta l m anagem en t w ith opportun ities to w ork  w ell w ith  o th er functional 

areas in ach iev ing  dual goals and resource  sharing . H ow ever, a ttention  needs to be paid  to o v erly  focussing  

on cost reduction  o r ga in ing  effic ienc ies using  curren t m ateria ls and processes. A lterna tive  eco-effec tive  

op tions m ay not have the sam e effic ien cy  a ttrac tiv en ess but m ay have s ign ifican t en v ironm en ta l im pacts and 

longer-term  su sta inab ility  benefits .
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T a b le  7 .4 .1
C o n tr ib u tio n  o f  v a r io u s  in s titu tio n a l an d  s tra te g ic  th e o re tic a l  p e r sp e c tiv e s  to  u n d e rs ta n d in g  o f  a c tiv itie s  
an d  in f lu e n c e s  in  e n v iro n m e n ta l  m a n a g e m e n t

T h e o re tic a l P ersp ec tiv es

E lem en ts o f th e  System In s titu tio n a l S ta k e h o ld e r RB V C o n tingency
S tra te g ic

C hoice
C a p ab ility

T ria d
Corporate Policy: values, 

strategy, resources
✓ ✓ ✓

Formal Environm ental 
M anagem ent System

• / • / ✓ ✓

Innovation: R& D , 
m anufacturing 
processes, capabilities

✓ ✓ ✓

Business R equirem ents: 
costs (e.g. w aste, energy, 
m aterials, packaging), 
custom ers, suppliers

✓ ✓

Quality, H&S ✓ ✓ ✓

Regulations ✓ ✓ • / ✓

Supported program m es ✓ ✓ ✓ ✓

W here there is no formal 
EM S the environm ent 
(E) may interact 
independently with 
different areas

✓ ■ / ✓ ✓

Individuals (I) -  im portant 
in all relationships but 
highlighted in m odels if 
particularly notew orthy

■ / ✓

Others; e.g. brand, 
foreign experience

• / • / ■ / • /

7.5 Form alisation

T here  is strong  triangu lated  ev idence for fo rm alisa tion  from  the survey  and  case studies. It is possib le  that 

firm s w hich are m ore fo rm alised  in general are m ore like ly  to have form al env ironm en ta l stra teg ies w hich  in 

turn m ay lead  to  g rea ter p rom inence in m anufactu ring  stra teg ies and perhaps they  a lso  m ore read ily  adopt 

form al certifica tion  system s such as ISO  14001. F o rm alisa tion  does not necessa rily  lead  to bette r p ractice  and 

this cannot be concluded  d irec tly  from  the data. H ow ever, fo rm alisa tion  w ould  enab le  a firm  to focus 

resources and cap ab ilities for env ironm ental m anagem en t in all its operations and w ould  facilitate  a “shared 

vision o f su s ta in ab ility ” th roughout a firm  as considered  n ecessary  by H art (1995).

T he resu lts suggest that resources and cap ab ilities app lied  in fo rm alising  m an u factu ring  stra teg ies, in find ing  

strategic fit be tw een  m anufacturing  and b u sin ess/m ark e tin g  stra teg ies and in fo rm alising  an env ironm en ta l 

m anagem ent system  are also  harnessed  by som e firm s to  ach ieve a p ositive  and coheren t env ironm en ta l 

m anagem ent strategy. E ven if  the stra teg ies th em selves are generic  it is p robab le  that the resources and 

capab ilities o f  lead ing  firm s fo r their successfu l realiza tion  have m ore to teach  o th er firm s.

The results co n cu r w ith the conclusions o f o th er au tho rs that env ironm en ta l m anagem ent system s w hich 

focus on p ro cesses and m anagem ent enab le  firm s to build  upon the com petenc ies learned  in the p rev ious 

im plem entation  o f  quality  m anagem en t system s (such  as IS 0 9 0 0 0  and the d iffusion  o f IS O I4 0 0 1 ) (C orbett 

and K irsch, 2001; D arnall, 2002; K ing and L enox , 2001). It does not im ply  that a f irm 's  com petitive
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advantage  com es from  their env ironm ental m anagem ent a lthough  this is possib le . T hese are cap ab ilitie s  and 

resources w hich  m ay co n fe r unique com petitive  ad v an tag e  on the firm  as a w hole  and they  are not 

necessarily  confined  or app lied  to env ironm en ta l m anagem ent. A s adop tion  o f  env ironm en ta l m anagem en t 

system s becom es m ore w idesp read  early  innovators and adopters w ill have o pportun ity  to  exp lo it any  

possib le  advantage to full e ffect. T he possib ilities fo r co m p etitive  advan tage  are end less (such as design  fo r 

the env ironm en t, cost e ffec tiveness o f w aste p reven tion  and m anagem ent, p roducts and p ro cesses w hich  are 

energy  effic ien t or use  a lte rna tive  energy  to  deal w ith  g lobal en erg y  shortages and em iss io n s regu la tions, 

en try  in to  new  u nexp lo ited  m arkets o f  C hina and A frica  w ith low  cost a lternative  en erg y  effic ien t and 

recyclab le  p roducts , an tic ipa tion  o f and p reparation  fo r new  regula tions). B ecause env ironm en ta l 

m anagem en t can perm eate  all m anufactu ring  and support operations, a firm  w hich  has a system atic  approach  

to  includ ing  environm en ta l issues is m ore likely  to  be able to exp lo it som e aspect to its com petitive  

advantage  (for exam ple  w h e th er it be re la ted  to innovation , technology , p roduct design , m anu fac tu rin g  

p rocess , costs, supp ly  chain  o r support system s).

7.6 Strategic coherence

T he developm en t o f  an env ironm en ta l index  g ives the overall im portance o f  env ironm en ta l m anagem en t in a 

f irm 's  m anufacturing  strategy. T he index is com piled  o f  fo u r item s w hich, a lthough  co rre la ted , actually  have 

d ifferen t patterns o f  assoc iation  w ith the ind ica to rs o f  innovation  and perfo rm ance . T h at the fo u r strategic 

env ironm ental issues addressed  in the data  have independen t e ffects im plies that, in genera l, they  do to not 

necessarily  support each  o th er to ach ieve o r indicate coh eren ce  o f en v iro n m en t m anagem en t stra tegy  in firm s 

a lthough it is ev iden t that this is the case in a m inority  o f  firm s w ho score p ositive ly  on the env ironm en ta l 

index. T he index g ives a com bined  result fo r these fo u r item s g iv ing  an overall p osition  for env ironm en ta l 

m anagem ent. For exam ple , a  positive  sco ring  firm  m ay  report h igher use o f action  p ro g ram m es and 

im proved perfo rm ance  but not view  en v ironm en ta lly  im proved  products as a re la tive ly  im portan t com petitive  

p rio rity  -  th is is w hy  an index is em ployed  to give an o verall effec t o f these  four stra teg ic  areas. T he index 

identifies firm s g iv ing  an overall p rom inence  to env ironm en ta l m anagem ent in a spec ific  co n tex t o f  

in ternational research  on m anufactu ring  strategy. T he reso u rce -b ased  perspec tive  dem ands that these lead ing  

firm s be exam ined  m ore c lo se ly  p a rticu larly  in the areas o f  stra tegy  developm en t and im plem entation .

T he case stud ies a lso  illu stra te  the role o f  strategic coherence  in en v ironm en ta l m anagem ent. W here  c lear 

corporate  po licy  is in p lace  and w here corpora te  values are m ore prom inen t, env ironm en ta l m anagem en t is 

m ore successfu lly  in teg rated  th ro ughou t the o rgan isation .

7.7 Resource-based view research implications

W hile there are m any  firm  resources and capab ilities w hich  m ay  contribu te  to en v ironm en ta l m anagem en t, it 

does not necessarily  fo llow  that these w ill be used ex p lic itly  to  that end. T here  exists a  co m plex  in te rp lay  o f  

variab les such as decision  m aking, a tten tion , stakeholders , a ttitudes and beh av io u r w hich  affec t both sa lience  

o f env ironm ental m anagem en t stra tegy  and its o p era tiona liza tion  (B uysse  and V erbeke, 2003; C o rdano  and 

Frieze, 2000; F lannery  and M ay, 2000; L in e t al, 2001; O casio , 1997; R am us and S teger, 2000). A n 

im plication  for re source-based  view  o f the firm  (R B V ) research  is that the ex is ten ce  o f  re sources and 

capab ilities do  not necessarily  resu lt in th e ir dep loym en t o r transfer to all areas w here p ossib le . In th is case, 

ind icato rs o f  innovative  m anufactu ring  and p erfo rm ance  do not necessarily  ind ica te  a p ro m in en ce  o f 

env ironm en ta l m anagem en t (itse lf being  considered  innovative). F irm s m ake strategic cho ices, pe rh ap s they
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remain ignorant o f possible benefits, remain focussed on regulatory guidelines or differ on account of the role 

of individuals (Petts et al, 1998; Porter and van der Linde, 1995; Sharma, 2000). Even in the progressive 

cases there is evidence that the full capability for innovation environmental management is not being applied.

By identifying and describing firms giving positive emphasis to environmental management this research 

contributes to RBV research and enables future focus on the systematic comparison of high performing firms 

against those following sim ilar strategies with less success (Rouse and Dallenbach, 2002).

Further cases studies would facilitate greater understanding of the organisational processes and capabilities 

for environmental management. The combination of strategic perspectives such as the RBV with institutional 

perspectives to account for the role of factors such as regulations, market forces and stakeholders provides a 

richer understanding of environmental management in open system. Institutional perspectives are also critical 

to the broader Capability Triad model and these could be explored in greater depth. Linking environmental 

management to the innovation system rather than to quality or health and safety may be a solution which the 

Capability Triad can offer towards sustainable development.

7.8 Policy im plications

These findings also have im plications for policy makers. Resources and capabilities for strategy developm ent 

and im plem entation may be a key area to focus on in policies prom oting innovation and environmental 

management. W hile the resource based view focuses on scarce resources conferring competitive advantage 

on firms it is in the policy m akers' interest that the capability to successfully transfer innovation and 

environmental management policies into practice be widespread. W hile it will be in the firm s’ interest to find 

their own uniqueness for competitive advantage, policy makers can enable and facilitate firms. Policy makers 

should take a com petency and capability building based approach to com plem ent technical, process or 

outcome bused approaches. Environm ental management perm eates all areas o f firm s’ activities and the 

ability to take a coherent systematic and strategic approach may be crucial to the success of any 

environmental policy.

Importance of regulations for sustainable developm ent comes across strongly in the cases -  not in the sense 

of the Porter hypothesis that this will stimulate innovation and competitive advantage but rather because it 

leads to a collective effort. W hile some competitive advantage may be seen in firm s’ ability to anticipate, 

prepare for and accom modate new regulations or in the type of solution a firm produces, the value of 

regulations such as Montreal Protocol. RoHS and W EEE is that they stimulate collective efforts of industry 

and institutions to find solutions such as the CFC and lead alternatives and the recycling of goods. 

Furthermore, the W EEE regulation engages the whole o f society and initiated behavioural change at every 

level. And, the system is working. Although, it may not be the ultimate solution to use of resources, it is 

illustrative of how a system can work. Institutions, stakeholders and firms cooperated in preparation for the 

legislation in its developm ent in a manner which could be applied to any innovation or initiative.

As noted above, viewing sustainable developm ent as a fram ew ork based on the Capability Triad provides a 

means of prom oting and im plem enting policy in a manner to stimulate collective effort and innovation.

7.9 Further research and limitations

Further research to explore the links with indicators o f innovation and to refine the environmental index is 

possible using com plem entary data on environmental management practices which are available for a subset
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o f  tlie responden ts . T he ind ica to rs o f  innovation  iden tified  in the data have been  derived from  the literature. 

T he p ro m in en t ro les o f  fo rm alisa tion  as w ell as quality  system s and values suggest that fu rther in v estiga tion  

in to  these  linkages w ould  lead  to  a g reater understand ing  o f  the successfu l im p lem en tation  o f en v ironm en ta l 

m anagem en t.

T he IM S S  data  em ployed  w as from  17 countries g iv ing  rise  to  a fu rth er line o f  in teresting  com parative  

research . T he reso urce-based  perspec tive  dem ands that lead ing  firm s be exam in ed  m ore c losely  p a rticu la rly  

in the  a reas o f  stra tegy  d ev elopm en t and im plem en tation  in general as w ell as links w ith  capab ilitie s  in o th er 

a reas o f  innovation . T he IM SS survey  has few  en v ironm en ta l questions w hich  lim its the availab le  da ta  fo r 

use  as ind ica to rs o f env ironm en ta l m anagem ent. Future IM SS surveys shou ld  incorporate  som e m ore specific  

q u estio n s re la ting  to  env ironm en ta l m anagem ent and certification . A lso , there  m ay be o ther in fluen tia l firm  

reso u rces and com petenc ies w hich are not cap tured  in the  data. The env iro n m en ta l stra tegy  qu estio n s are 

based  on num erical scales. It is poss ib le  that high sco res and som e o bserved  d ifferences are due to  a social 

d esirab ility  b ias in .self-reporting (F lannery  and M ay, 2000; P o d sak o ff and O rgan , 1996). U se o f a  m ail 

su rv ey  w ith  little  particu la r em phasis on the env ironm en ta l questions he lps to reduce such bias. U se o f 

re la tive  p osition  o f the env ironm en ta l item s w ithin stra tegy  questions a lso  h e lps to  reduce possib le  bias. For 

ex am p le, if  a responden t gave all h igh answ ers to a list o f  item s includ ing  the  env ironm en ta l item , this item  

will have  a neutral position . A lso  the IM SS survey  en ab les  the ga thering  o f  represen tative  da ta  and the 

c rea tion  o f  a long itud inal series o f data  (L evitas and C hi, 2002). T his research  he lps address the issue  o f  how  

e lem en ts  o f  o rgan isational struc tu re  and design  affect env ironm en ta l m anagem en t and w hether there  is a link 

b e tw een  ‘g reen ’ m anagem en t and ‘g o o d ’ m anagem ent (Sharm a, 2002). F u rth e r cases stud ies w ould  facilitate  

g rea te r u n derstand ing  o f the o rgan isational p rocesses and cap ab ilities fo r env ironm en ta l m anagem en t 

p a rticu la rly  links to  innovation  and system s integration.

7.10 CONCLUSION

T his research  focuses on the re la tive  position ing  o f en v ironm en ta l stra tegy  and  seeks to iden tify  p red ic to rs o f 

such in the con tex t o f innovative  g lobal m anufacturing . W hile  ind ica to rs o f  innovation  and perfo rm an ce  in 

m anu fac tu rin g  do  not g en era lly  po in t tow ards p rom inence  o f  env ironm en ta l m anagem ent in m an u factu ring  

s tra tegy  som e ind iv idual ind ica to rs are significant. T h is re sea rch  iden tifies and ex am in es a m inority  o f  firm s 

w hich  p o sitiv e ly  em p hasise  env ironm en ta l m anagem ent in their com petitive  prio rities , action  p rogram m es, 

im p ro v em en t goals and perfo rm ance  im provem ent. T hese  firm s grasp  the stra teg ic  o pportun ity  p resen ted  by 

en v ironm en ta l m anagem ent. T here  is ev idence that these  firm s app ly  reso u rces and capab ilitie s  for 

o rg an isatio n al stra tegy  form alisa tion  and im plem en tation  to env ironm ental m anagem ent. T h is suggests that 

p o licy  m akers should  in co rpora te  the developm en t o f  such capab ilities in to  env ironm en ta l p rog ram m es. T he 

case  s tu d ies illustra te  how  fo rm alisa tion  facilita tes m easurem ent, m on ito ring , b enchm ark ing  and 

co m m u n ica tio n  o f an env ironm en ta l m anagem en t stra tegy . T he co m m u n ica tio n  o f  the env ironm en ta l 

m an ag em en t stra tegy  in term s o f the language and business requ irem ents o f the d ifferen t functional areas is a 

key  fac to r in its success. C orp o ra te  va lues and lin k ag es w ith o ther stra teg ies  such  as q u a lity  a lso p lay  

s ig n ifican t roles. From  the b ro ad er institu tiona l p e rspec tive , regu lations are im portan t d rivers fo r innovation . 

E m u la tin g  the innovation  system  and C apab ility  T riad  offers a possib le  so lu tion  to  the co llective  societal 

approach  to susta inab le  d ev elopm en t and to  leverag ing  the ro le  o f  o rgan isations and industry.
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INTERNATIONAL MANUFACTURING STRATEGY SURVEY
(IM S S -III)

This survey has been designed to explore and identify  the strategies and practices utilised by 

m anufacturing firm s around the world. The survey is carried out on the basis o f inform ation and 

perform ance through the end o f  2000 and its results will be distributed  in early 2002.

PLEASE REM EM BER that all responses will be treated with absolute confidentiality.

The survey questionnaire is divided in five sections:

SECTION A Strategies, objectives and costs
SECTION B Current manufacturing and integration practices
SECTION C Past and planned manufacturing activities
SECTION D M anufacturing Performance
SECTION E Strategies and practices relating to environmental legislation

The answers must reflect the situation of a business unit, w hich can be a stand-alone firm or a 
plant belonging to a major enterprise.

The survey questions should be answered by the Director of Operations or M anufacturing, 
or, lacking this, by the person with an equivalent position in the company.

Should you find any question quite difficult to answer, just leave it blank and go to the next 
question.

Once the survey is finaUsed, please return it in the attached envelope.

________________ MANY THANKS FOR YOUR CO-OPERATION.________________

This research (IMSS) is an initiative of:

The IMSS Research Network 
(in 23 countries and with more than 700 companies around the world)



SEC TIO N  A
This section deals with the business unit's activities, strategies and  costs.

A l.  a. Please indicate w hat best describes your business unit.
□  C om pany □  D ivision □  Plant □  O ther

b. W hat are the nam e, origin and size o f the corporation  o f  w hich the business unit is a part?

N am e_____________________________  Country o f head q u arte rs___________________

No. Em ployees: L o c a l_______________  I re la n d _______________ W o r ld _________________

A2. Please identify  the prim ary  product/p roduct fam ily classification of the business unit 
(ISIC -code).

Tick one only.
Definition
M anufacture o f metal products, except m achinery and equipment.
M anufacture of machinery, except electrical
M anufacture of electrical equipm ent apparatus, appliances and supplies. 
M anufacture of transportation equipment.
M anufacture of professional and scientific and measuring and controlling equipm ent 
not elsewhere classified, and o f photographic and optical goods.

✓ ISIC
□ 381
□ 382
□ 383
□ 384
□ 385

A 3. Does your com pany have other plants producing sim ilar products to your p la n t!
(Please check as m any boxes as needed);

□  No, this p lant is the only p la n t producing these products in our com pany.
Yes, the com pany has m ore p lan ts  producing the product:
□  in this country
□  in the EU
□  in other econom ic regions (N A FTA , Pacific Rim, M ER C O SU R , etc.)

A 4. This question describes the location o f your sourcing and sales activity. P lease indicate the 
approxim ate split o f  sourcing and sales according to the follow ing:

% of purchases from  % of sales to
____________  T his country _____________
_____________  O utside this country but w ithin the EU __
________  O utside the EU ________

100 % 100%

A5. Please identify to what extent do you sell your products to:
com ponents manufacturers ______ % of total sales
product assemblers  % of total sales
distributors  % of total sales
end-users  % of total sales

100%
A6 (a) Consider the degree o f importance o f the following goals to your major customers 

(please circle)
_________________ H as goal priority o f  your m ajor custom ers changed in last 3 years?_________________
________________________________ Goal_____________________________________________ C hange____________

have low er selling prices No Lower Higher
offer superior product design and quality No Lower Higher
offer superior conform ance quality No Lower Higher
offer more dependable deliveries No Lower Higher
offer faster deliveries No Lower Higher
have superior custom er service (after-sales and/or technical support) No Lower Higher
provide a w ider product range No Lower Higher
offer new er products m ore frequently No Lower Higher
provide greater order size flexibility No Lower Higher
offer environm entally  sound products No Lower Higher
other (nlease specifv! No Lower Higher



A6 (b) Compared to your competitors, you win orders  from your customers by
aim ing to: Not

im p o rta n t
V ery

have lo w er se lling  p rices 1 2 3 4 5
offer superior p ro d u c t design  an d  q u a lity 1 2 3 4 5
offer superior co n fo rm an c e  q u a lity 1 2 3 4 5
offer more d ep en d ab le  deliveries 1 2 3 4 5
offer f a s te r  de liveries 1 2 3 4 5
have superior c u s to m e r  se rv ice  (after-sales and/or technical support) 1 2 3 4 5
provide a w id er p ro d u c t ra n g e 1 2 3 4 5
offer n ew er p ro d u c ts  m o re  fre q u e n tly 1 2 3 4 5
provide g r e a te r  o rd e r  size flex ib ility 1 2 3 4 5
offer en v iro n m en ta lly  so und  p ro d u c ts 1 2 3 4 5
other (please specifv) 1 2 3 4 5

A7. How would you describe the current m arket aim s  o f your business unit in terms o f  customers, 
market segments, product attributes and geographical markets?

Please indicate each aim  by circling on the appropriate scale

M a r k e t  c o v e ra g e  

C u s to m e r  f o c u s  

P ro d u c t  f o c u s  

G e o g r a p h ic a l  fo c u s

Few  m a rk e ts  

Few  cu s to m e rs  

P hysica l a t tr ib u te s  

N atio n a l

M any  m a rk e ts  

M any  cu s to m e rs  

S erv ice em pliasis 

In te rn a tio n a l

A8. How would you describe the developm ent o f  the total market o f the product line that you 
serve?

D eclin ing  ra p id ly  D eclin ing  S ta b le  G ro w in g  G ro w in g  rap id ly

I 2 3 4 5

A9. P lease estim ate the presen t cost structure in mam tfacturing (your answer should add lo 100 %).

Direct salaries/wages __________________
Manufacturing overheads (*) __________________
Outsourced/contract work (**) __________________
Direct material __________________

100 %

(*) N ote: M anufactu ring  overheads inc lude salaries w ithin desig n , p lann ing  and m ain tenance , and  o f  ind irect personnel in p roduction .
but exc lu d e  costs such as adm in istra tion  and  sales.

{**) N ote: O u isou rced /con trac t w ork is all w ork perfo rm ed  ou ts ide  the business u n it’s o rgan isa tion , but necessary  fo r and  incorporated  
in to  the final p roducts; it m ay range from  a com bination  o f  m ateria ls , labour and overhead  (i.e . subcon trac ted  p roduction ) to  ju s t 
ou tsou rced  tasks (i.e. design , m ain tenance)

SECTION B
This section deals with the current manufacturing practice in seven different aspects: m anufacturing process type 
(PT), p lanning and control systems (PC), quality (Q), technology (T), product development (PD), organisation (O), 
and supply chain integration (SC).

Manufacturing Process Type (PT)
PT l. What is the split between fabrication and assembly?

Fabrication ________ % of value added
Assembly _% of value added

100%
PT2. Please indicate to what extent your activity is organised in the following layout

categories: (indicate percentage of total volume)
P ro cess layout
j o b  s h o p   %
c e l lu l a r  la y o u t*   %

d e d ic a te d  l in e s   %
100 %

(* ) N ote: A “ce ll” is a group ing  o f  equ ip inen t d ed ica ted  to  support the p roduction  o f  fa m il ie s  o f  parts  sharing  s im ila r process 
operations.



PT3. Please indicate to what extent your activity uses one of the following process types: 
(indicate percentage of total volume)

Process tvpe
one of a kind  %
batches  %
mass production  %

100 %

Planning and Control Systems (PC)

PCI. This question concerns the variability of market demand. We ask you to assume the average 
monthly demand equal to 100. Which is the percentage variation of this demand over a 
year?

Highest monthly demand + ______% Lowest monthly demand - ______%

PC2. How do you cope with demand fluctuations!
Cyclical dem and Irreg u la r  dem and

Degree of use Degree of use
None________________________ High None________________________High

in v e n to r ie s 1 2 3 4 5 1 2 3 4 5

o u tso u r c in g 1 2 3 4 5 1 2 3 4 5

o v e r tim e 1 2 3 4 5 I 2 3 4 5
tem p o ra ry  w o rk ers I 2 3 4 5 1 2 3 4 5
eq u ip m e n t o v e r c a p a c ity 1 2 3 4 5 1 2 3 4 5

o th er (s)
1 2 3 4 5 1 2 3 4 5

PC3. How many days of production (on average) do you carry in the following inventories:

Raw material/components_______  Work-in-process_______  Finished
goods_______

PC4. What proportion of your customer orders are:
Designed/engineered to order ________ %
Procured to order  %
Manufactured to order  %
Assembled to order    %
Produced to stock  %

PCS. How fa r  ahead is your production schedule frozen (in work days)?___________ work days

PC6. Are your production orders planned through: (please select the most appropriate alternative)

push systems (e.g. MRP) □  
pull systems (e.g. kanban) □  
mixed pull and push systemsD 
flow bottleneck/constraints □

PC7. What proportion of your raw materials and components are delivered to you Just-ln-Timel 
 %

PCS. What proportion of your end products do you deliver Just-In-Tim el___________ %

PC9. a. What percentage of your orders do you deliver late to your customers? %



b. What is the general reason for lateness (please select the most frequent reason)? 
lack of machine or labour capacity □
late deliveries or poor quality of supplies □  
internal quality, bottlenecks, rush orders □

Quality (Q)

Q l. What is the business unit's proportion o f money spent on preventive and corrective 
maintenance!

________ % preventive maintenance
________ % corrective maintenance

100%

Q2. What is, approximately, the proportion o f  qualit}’ costs for the business unit (adds up to 
100%)?

________ % inspection/control costs (sampling, supervision, lab tests)

________ % internal quality costs (e.g. scrap, losses)

________ % preventive costs (training, documentation, preventive maintenance, etc.)

________ % external quality costs (e.g. warranty costs, returns, etc.)

100%

Q3. Is your company certified?
Certified in process/planned No

ISO 9000 □  □  □

ISO 14000 □  □  □

Technology (T)

T l .  Please indicate to what extent the operational activity is performed using the following 
technologies:

No use______  High use
Stand-alone/N C  m achines 2 3 4 5
M achining centres 2 3 4 5
C N C -D N C 2 3 4 5
A utom ated tool change - parts loading/un loading 2 3 4 5
R obots 2 3 4 5
A utom ated guided veh ic les  (A G V s) 2 3 4 5
A utom ated storage-retrieval system s (A S /R S ) 2 3 4 5
F lexib le  m anufacturing/assem bly system s -  ce lls  (F M S /F A S/F M C ) 2 3 4 5
C om puter-aided in sp ection / testing/ tracking 2 3 4 5
C om puter aided d esign /en g in eerin g  (C A D ; C A E) 2 3 4 5
Integrated d esign -p rocessin g  system s (C A D -C A E -C A M -C A P P ) 2 3 4 5
Engineering databases, Product Data M anagem ent system s 2 3 4 5
L A N -W A N / Intranet /  Shared databases/Internet 2 3 4 5



T2. To what extent are the following management areas software supported through the 
use o f Enterprise Resource Planning systems?

No use________________________ High use
Material  management  1 2  3 4 5
Product ion planning and control  1 2  3 4 5
Purchasing and supply management  1 2  3 4 5
Sales and distribution management  1 2 3 4 5
Account ing and finance 1 2  3 4 5
Human Resources management  1 2  3 4 5
Project  Management  1 2  3 4 5
Other  (pl ease speci f y____________________ ) 1 2  3 4 5

T3. Please indicate to what extent you use the Internet to integrate the activities o f the 
listed processes along the supply chain.

On the far left side, indicate the current  degree of  use of  the Internet.  On the second left-hand scale, indicate the relative 
payoff.  On the right-hand scale, indicate the expected use within one year

Degree  of  Use of 
I n t erne t

Rela t ive payof f  of 
I n t e rn e t  Use

E xpe c t ed  Use of  I n t e r ne t  
wi th in  1 y e a r

None High None High None Hi gh

1 2 3 4 5 1 2 3 4 5 PrcKurement of  standard  parts/materials 1 2 3 4 5
1 2 3 4 5 1 2 3 4 5 PrcKurement of  strategic  parts/materials 1 2 3 4 5
1 2 3 4 5 1 2 3 4 5 Inventory management  1 2 3 4 5
1 2 3 4 5 1 2 3 4 5 Product ion planning and schedul ing 1 2 3 4 5
I 2 3 4 5 1 2 3 4 5 Transportat ion planning 1 2 3 4 5
1 2 3 4 5 1 2 3 4 5 Order  processing and t racking 1 2 3 4 5
1 2 3 4 5 1 2 3 4 5 Sales 1 2 3 4 5
1 2 3 4 5 1 2 3 4 5 Customer  service and support  (CRM) 1 2 3 4 5

1 2 3 4 5 1 2 3 4 5
Other  (please specify

)
2 3 4 5

Product Development (PD)

P D l. How do you organisationally co-ordinate  design and manufacturing?
No use _________ Hi gh  use

Through rules and standards 
Through meet ings
Through cross-functional  or mult i-skilled teams 
Job rotation between design and manufacturing 
Other  ( spec i fy______________________________ )

2 3 4 5
2 3 4 5
2 3 4 5
2 3 4 5
2 3 4 5

PD2. To what extent do you use the following to manage your product development cycle?

No use_____________ H i g h  use
Through early involvement  of  the manufacturing function 1 2  3 4 5
Through overlapping of  product /process design

(concurrent  engineering) 1 2  3 4 5
Through tests and prototypes 1 2  3 4 5
Other  ( spec i fy__________________________________________ ) 1 2  3 4 5

PD3. How often are your designs subject to Engineering and/or Customer Change Orders'!

N e v e r  All the  t ime
1 2  3 4 5



Organisation (O)

0 1 .  At the end of the last fiscal year, in your business unit you had;

a  . ____________  em ployees in total, o f w h ic h ____________ were salaried em ployees.

b. ____________ % o f salaried em ployees belonging to a union or sim ilar w orkers

associations.

c  . ____________  % of em ployees in total w ho are tem porary (i.e. not perm anent) w orkers.

0 2 .  How  m any organisational levels do you have (plant m anager to first-line supervisors)?

0 3 .  How  m any em ployees are under the responsibility  o f  one o f your line supervisors (on 

average)?

____________ in Fabrication  in A ssem bly

0 4 .  a. W hat proportion o f your direct em ployees are paid by incentives?   %
em ployees
b. A m ong w hich(please select all relevant alternatives)

W ork G roup incentive □
Individual incentive □  
C om panyw ide incentive □

0 5 . To w hat extent do your em ployees g ive  suggestions fo r  product and  process im provem ent?

No suggestions High num ber of suggestions
I 2 3 4 5

0 6 .  W hat proportion o f your total w ork force w ork in team s*? in Fabrication ______ %
in A ssem bly _____ %

* A team  is defined as a group o f  em ployees perform ing operative tasks, w ith a high degree 
o f  decentralised  responsibility  for task planning, execution and follow-up.

0 7 .  How  m any hours o f  training  are given to new  production  w orkers '!_______ hours per new
w orker

0 8 .  How  m any hours o f  training  per year is typically  given to regular w o rk - fo rc e l________hours
per em ployee

0 9 .  How  m any o f your production  w orkers  do you consider as being m ulti-skilled*7  

*A m ulti-sk illed  operator is skilled in several operational tasks.
_______% o f total num ber o f  production w orkers

0 1 0 . H ow  freq u en tly  do your production w orkers rotate  betw een jo b s or tasks?

Never Frequently
1 2 3 4 5 '

0 1 1 . a. W hat is the typical attitude o f trade unions or sim ilar w orker organisations tow ards new
w ork system s and technologies?

Very liostile 
1 3 4

Very co-operative
5



b. What is the typical attitude o f  trade unions or similar worker organisations towards new  
compensation systems (i.e. pay-for-performance)?

Very Very co-
hostile operative

1 2  3 4 5

Supply Chain Integration (SC)

This section refers to yo u r custom er and yo u r suppliers o f  direct m aterials or parts, i.e. the m aterials, parts, 
components, or production services (e.g. subcontracted production) that are used in yo u r production  system  to 
produce/assem ble you r f in a l product.

S C I .  P lease  indicate the fo l lo w in g  figures:
Actual % change over

figure for 2000 the last 3 years

Number of suppliers    %

Number of customers    %

S C 2 .  W hat criteria do you use for se le c tin g  your principal p a r ts /m a te r ia l suppliers'?
Level of Im portance 

None_______________________ High
Lowest price bid 1 2 3 4 5
Delivery performance (reliability, speed, llexibility) 1 2 3 4 5
Quality of products/services offered 1 2 3 4 5
Logistic costs (transportation, storage and handling) 1 2 3 4 5
Ability lo provide innovation and co-design 1 2 3 4 5
Physical proximity/within region (local sourcing) 1 2 3 4 5
Willingness to disclose cost/other information 1 2 3 4 5
Legal/contractual terms 1 2 3 4 5
Evaluation of supplier potential (development programme /

1 2 3 4 5
past performance record)

Other (specify ) 1 2 3 4 5

N.B. W hen a n sw erin g  questions SC 3 to SC 5 . p le a se  re fer  to the  se t o f  y o u r  key su p p liers or custom ers. 
P lease  a n sw er th e  question s a b o u t cu sto m ers o n ly  in case  y o u r  custom ers are  o th er  m an u fa c tu rers  a n d  
not f in a l  co n su m ers o r  d istribu tors.

SC 3. W hich are the reasons for outsourcing  the fo llow ing activities?

Design activities Production  activities
Level of Im portance Level of Im portance

Low________________________High Low_________________ High
Need for complementary capabilities 1 2 3 4 5  1 2 3 4 5
Lower costs 1 2 3 4 5  1 2 3 4 5
Lack of capacity 1 2 3 4 5  1 2 3 4 5

SC 4. W ho performs the fo llow in g  activities in your p ro d u ct developm ent process'? 
(please select all the relevant alternatives)

Supplier Your firm C ustom er u in e r
organisations

Your products’ concept □ □ □ □
Your products' functional specs □ □ □ □
Your products' design □ □ □ □
Your manufacturing process design □ □ □ □
Component functional specs □ □ □ □
Component Design □ □ □ □
Component Process Design □ □ □ □



SC5. How do you c o -o r d in a te  planning decisions and flow of goods?

W ith vour suDDliers 
Level o f Adoption

None High

W ith vour 
custom ers 

Level o f Adoption  
None High

Share information about the inventory levels 1 2 3 4 5 1 2 3 4 5
Share information about production planning decisions and 

demand forecast 1 2 3 4 5 1 2 3 4 5

Co-location o f  plants 1 2 3 4 5 1 2 3 4 5
Use o f  standard packages and containers 1 2 3 4 5 1 2 3 4 5
A greem en ts on delivery fre q u en cy 1 2 3 4 5 1 2 3 4 5
Use of  Kanban systems to deliver your products 1 2 3 4 5
Supply your customer through consignment stock and/or  

Vendor Managed Inventories 1 2 3 4 5

Use of  Kanban systems to acquire materials 1 2 3 4 5
Require your supplier  to manage or hold inventories of  

materials at your own site
I 2 3 4 5

S C 6 . W hich investm ents w ere m ade to co-ordinate w ith your suppliers?

Bv vour suDDliers 
Level o f Investm ent

Bv vour 
comDanv 

L evel o f Investm ent
Low High Low High

Extranet/EDl systems 1 2 3 4 5 1 2 3 4 5
Dedicated capacity, tools and equipment 1 2 3 4 5 1 2 3 4 5
Dedicated storage and transportation 
Dedicated workforce

1 2 3 
1 2 3

4 5 
4 5

1 2 3 
1 2 3

4 5 
4 5

S C 7. W hich investm ents w ere m ade to co-ordinate w ith your custom ers?
Bv vour custom ers Bv vour com oanv

Level o f Investm ent Level o f  Investm ent
Low H igh Low High

Extranet/EDI systems 1 2 3 4 5 1 2 3 4 5
Dedicated capacity, tools and equipment 1 2 3 4 5 1 2 3 4 5
Dedicated storage and transportation 
Dedicated workforce

1 2 3 4 
1 2 3 4

5
5

1 2 3 
1 2 3

4 5 
4 5

S C 8. To what extent do you use the fo llo w in g  co-ordination system s to m anage your purchases o f
s tra teg ic  p a rts?

For inform ation For manai>in!> the
acauisition  

N o use
High

use

transaction
High

N o use
use

Face to face relationship 
Dedicated EDI

1 2  3 4 
1 2 3 4

5
5

1 2 3 
1 2 3

4 5 
4 5

Dedicated extranet 1 2  3 4 5 1 2 3 4 5
Internet catalogues 1 2  3 4 5 1 2 3 4 5
Internet auctions 1 2  3 4 5 I 2 3 4 5
Internet liquid exchanges 1 2 3 4 5 1 2 3 4 5
Your own virtual marketplace 1 2  3 4 5 1 2 3 4 5



SECTION C

This section deals with the goals, program m es and activities the business unit plans to em phasise over the 
next few  years, and the relative p a yo ff from  activities undertaken within the last fe w  years.

C l. Please indicate the importance of the following improvement goals for your 
manufacturing function for the next 3 years.

Not  i m po r t a n t
Very

i m po r t a n t
Improving m a n u f a c t u r i n g  co n fo rma n ce 1 2 3 4 5
Improving p r o d u c t  qua l i t y  a n d  rel iabi l i ty 1 2 3 4 5
Increasing p r o d u c t  cus tomisa t ion  abi l i ty 1 2 3 4 5
Increasing v o l ume  flexibil i ty 1 2 3 4 5
Increasing mix  flexibil i ty 1 2 3 4 5
Reducing your  t i me  to  m a r k e t 1 2 3 4 5
Improving c u s to me r  service an d  s u p po r t 1 2 3 4 5
Increasing del ivery speed 1 2 3 4 5
Increasing del ivery rel iabi l i ty 1 2 3 4 5
Reducing m a n u f a c t u r i n g  l ead t ime 1 2 3 4 5
Reducing p r o c u r e m e n t  lead t ime 1 2 3 4 5
Reducing p r o c u r e m e n t  costs 1 2 3 4 5
Increasing l a bo ur  produc t iv i t y 1 2 3 4 5
Increasing inven tory  t u r n ov e r 1 2 3 4 5
Increasing capac i ty  ut i l i sat ion 1 2 3 4 5
Reducing o ve r h ea d  costs 1 2 3 4 5
Improving your  env i ro n me n ta l  p e r fo r ma n c e 1 2 3 4 5

C2. To what extent does your organisation define a written andformalisedjnanufaciunng  
strategy?

Very large 
extent

1 2  3 4 5

Not  at  All

C3. To what extent does your organisation translate business or marketing goals into a 
manufacturing strategy?

Very large  
extent

1 2  3 4 5

Not  a t  All

C4. To what extent does manufacturing influence the development of business or 
marketing strategies and goals?

Very  large  
extent

1 2  3 4 5

Not  a t  All



C5. This question explores the action programmes {major projects aimed at producing 
considerable changes in the company’s management practices and organisation) 
to which your company is now devoting high resource and innovation effort and 
on which is concentrated the management focus and commitment.

On the far left s ide, indicate  w h e th e r the p rog ram m e has been undertaken  w ithin the last three years. O n the second  left-hand  scale, 
ind icate the re la tive  pay o ff from  the ac tiv ity . O n the righ t-hand  scale, indicate w hether there are p lans and budgeted  ac tiv ities to 
undertake the p rog ram m e w ith in  the com ing  three years.

D eg ree  o f  u se  la s t 3 
y e a rs  

N one H ig h

2 3 4  5

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4  5 

2 3 4 5 

2 3 4  5

2 3 4 5

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5

2 3 4 5 

2 3 4  5

R ela tive  p ay o ff 

N one  H ig h

A c tio n  P ro g ra m m e

2 3 4 5 U pdating  you r p rocess equ ipm en t to industry  standard  or better

2 3 4 5 E xpand ing  m anufactu ring  capacity  (e.g . buy ing  new  m achines;
h iring  new  peop le ; bu ild ing  new  facilities; e tc.)

2 3 4  5 E ngag ing  in p rocess au tom ation  p rogram m es

2 3 4 5 Im plem enting  In fo n n a tio n  and  C om m unica tion  T echno log ies
and /o r E n terp rise  R esource  P lanning  so ftw are

2 3 4 5 R eorgan ising  you r com pany  tow ards e-com m erce  and /o r e-
business configura tions

2 3 4 5 R eth ink ing  and res tructu ring  your supp ly  strategy  and  the
organ isa tion  and  m anagem en t o f  your supp liers  portfo lio

2 3 4  5 C oncen tra ting  on you r co re  ac tiv ities  and  ou tsourc ing  support
proces.ses and ac tiv ities (e.g . IS m anagem ent, m ain tenance, 
m aterial hand ling , e tc.)

2 3 4  5 R estruc tu ring  your m anufactu ring  p rocesses and  layout to  obta in
p rocess  focus and  s tream lin ing  (e.g . reo rgan ise  p ian t-w ith in  -a- 
plan t; ce llu lar layout, etc.)

2 3 4  5 U ndertak ing  ac tions to im p lem en t pull p roduction  (e.g. reducing
batches, se tup  tim e, using  kanban .systems, etc.),

2 3 4  5 U ndertak ing  p rogram m es fo r quality  im provem ent and contro l
(e.g . TQ M  p rog ram m es. 6 c  pro jects, quality  circles, e tc.)

2 3 4  5 U ndertak ing  p rogram m es for the im provem ent o f  your equ ipm ent
productiv ity  (e.g . T otal P roductive M ain tenance  program m es)

2 3 4 5 Im plem enting  ac tions to  inc rease  the level o f  de legation  and
k now ledge o f  your w orkforce (e.g . em pow erm en t, tra in ing , 
im provem ent o r au tonom ous team s, etc.)

2 3 4  5 Im plem enting  ac tions to  im prove o r speed-up  you process o f  new
product d eve lopm en t th rough  e.g. p la tform  design , products  
m odulariza tion , com ponen ts standard isation , concurren t 
eng ineering . Q uality  F unction  D eploym ent, etc.

2 3 4  5 P utting  effo rts  &  com m itm en t on the im provem ent o f
env ironm enta l com patib ility  & w orkp lace  safe ty  & health

E x p e c te d  U se w ith in  
n ex t 3  y e a rs  

N o n e  H ig h

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4  5

2 3 4  5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

SECTION D

This section deals with manufacturing and company performance.
D l. Please indicate the performance for your business in the following dimensions:

Figure for 2000

Market share domestic ___________ %
global _________  %

Sales _________  $ ( __________ I R £ )
Return on Sales' _________  %

Return on Investment' _________  %
‘ R O S  =  E arn ings  be fo re  in terests  and  taxes/Sa les  
'  R O l  =  E arn ings be fo re  in terests  a n d  taxes/T o ta l A ssets



D 2. Please indicate the amount o f  ctiange o f  tiie fo llow ing performance dim ensions over 
the la st 3 years:

Strongly No Strongly
de

M a n u f a c tu r in g  c o n fo rm a n c e 1 2 3 4 5
P ro d u c t  qua l i ty  and  re liabil ity 1 2 3 4 5
P ro d u c t  c u s to m isa t io n  abil ity 1 2 3 4 5

V o lu m e  f lex ib i l i ty 1 2 3 4 5
M ix  f lex ib il i ty 1 2 3 4 5
T im e  to  m a rke t 1 2 3 4 5

C u s to m e r  serv ice  and  suppor t  (c u s to m e r  sat i s fac t ion) 1 2 3 4 5
D el ive ry  speed 1 2 3 4 5
D el ive ry  re liab il ity 1 2 3 4 5
M a n u f a c tu r in g  le ad  t im e 1 2 3 4 5
P r o cu r em e n t  lead  t im e I 2 3 4 5
P r o cu r em e n t  costs 1 2 3 4 5
L a b o u r  p roduc t iv i ty 1 2 3 4 5
Inv e n to ry  tu rn o v e r 1 2 3 4 5
C ap a c i ty  u t il is a tion 1 2 3 4 5

O v e rh e a d  costs 1 2 3 4 5
E n v i ro n m e n ta l  p e r fo rm an c e  1 2  3 4

last 3 years, approximately what proportion o f  business unit revenues  was

5

eriorated change improved

spen t on (average % o f total revenues):
Research and d eve lop m en t___

Training and education %
% Process equipm ent %

D 4. What is the Throughput Tim e E fficiencv (defined as the time the products are worked 
on) as a % o f  the total manufacturing lead time (start o f  first operation to finish o f  last 
operation)? __________ %

D 5. Please  c h e c k  w h ic h  g o v e rn m e n t -p r o m o te d  and  g o v e r n m e n t - s u p p o r t e d  pol ic ies  an d /o r  p r o g r a m m e s  you  c o n s id e r  
as m o s t  a p p ro p r ia te  fo r  the  c o m p e t i t iv en es s ,  pro f i tab i l i ty  and  g ro w th  o f  y ou r  industr ia l  s ec to r  w ith in  the  d if fe ren t  
time sp an s  (c h e ck  as m a n y  as you  c o n s id e r  appropr ia te  fo r  e i the r  o r  b o th  time spans) .

Time Span
Policy / Programme Short-Term Long-Term
M ore investm en t in b asic /pub lic  education  
G rea te r investm en t in p ro fess ional/techn ica l education  
B etter genera l educa tion  p rogram m es 
Im provem ents in physica l Infrastructure 
F iscal incen tives / tax cred its  fo r business investm en ts 
F iscal incen tives / tax cred its  for co m pany -suppo rted  tra in ing  
F iscal incen tives /  lax cred its  for p roduct/p rocess  R & D  expenditures 
“S o ft"  c red it lines for R & D  and  tra in ing /developm en t p rogram m es 
P rom otion  o f  sc ien tific /techn ica l grants and  endow m ents 
G rea te r flex ib ility  o f  labou r m arkets 
P rivatisation  and an titru st p rogram m es 

E asier access to cap ital m arkets  and /o r sources 
E xport p rom otion  p rog ram m es
O th er (p lease ind ica te)_____________________________________________

□ □
□ □
□ □
□ □
□ □
□ □
□ □
□ □
□ □
□ □
□ □
□ □
□ □
□ □



SEC TIO N  E
This section is exclusive to the Irish research network. The purpose o f  this section is to do a prelim inary  
assessm ent o f  the im pact o f  forthcom ing legislation on the com petitiveness o f  Irish manufacturing  
industry, to assess the preparedness o f  the industry and to identify sources o f  innovation in relation to 
environm ental sustainability and associated legislation.

IE. 1 Can you please identify the prim ary product group of your unit according to the ISIC 
(rev3) code below:

✓  T ick  one box only  g. D efin ition

28 F ab rica ted  m eta i p rod u cts, excep t m ach in ery  & eq u ip m en t □  293 D om estic  a p p lian ces n.e.c.
□  structu ra l m etal prods, tanks, reservoirs, steam  genera to rs
□  o th e r fab rica ted  m etal p rods; m etal w ork ing  serv ice ac tiv ities □  30  O ffice, accou n tin g  and com p u tin g  m ach in ery

29 M ach in ery  an d  eq u ip m en t n .e.c . □  32 R adio , te lev ision  & com m u n ica tion  eq u ip m en t /
ap p aratu s

□  eng ines and turb ines, excep t aircraft, veh icle/cycle  eng ines
□  pum ps, com pressors, taps and valves 33  M edica l, p rec ision  an d  op tica l in stru m en ts, w atch es &

clocks
□  bearings, gea rs , gearing  and  driv ing  elem ents □  m edical and  su rg ica l equ ipm en t and o rthopaed ic  app liances
□  ovens, fu rnaces and fu rnace  burners □  instrum ents and  app liances for m easuring , check ing , testing.

navi-

□ lifting  and hand ling  equ ipm ent -gating  & o th e r purposes, excep t industrial process
con tro l equip.

□ o th e r genera l purpose  m achinery n
□

industrial p rocess contro l equ ipm ent
optical instrum ents and pho tograph ic  equ ipm en t

292 S p ecia l purpose m ach in ery □ w atches and clocks
□ agricu ltu ra l and  forestry  m ach inery
□ m achinery  fo r m etallurgy 34 M otor veh ic les, tra ilers and sem i-tra ilers
□ m achinery  for food, beverage  and  tobacco  p rocessing □ m otor veh icles
□ m achinery  for tex tile , appare l and  lea ther production □ parts  and  accessories fo r m otor veh icles and  the ir engines
n m achine-too ls □ bodies (coachw ork ) for m otor veh icles: trailers /  sem i-

tra ilers
□ m ach inery  for m ining , quarry ing  and construction
□ w eapons and am m unition □ 35 O th er tran sport equ ip m en t
□ o th e r special purpose  m achinery

□ 361 F u rn itu re
31 E lectr ica l machinery' and  ap p aratu s n.e.c.
□ elec tric  m otors, genera to rs and transfo rm ers 369  M an u factu rin g  n .e.c.
□ electric ity  d istribu tion  and contro l appara tus □ jew e lle ry  and related  articles
□ in su la ted  w ire and cable □ m usical instrum ents
□ accum ula to rs, p rim ary  ce lls and p rim ary  batteries □ sports goods
□ elec tric  lam ps and ligh ting  equipm ent □ gam es and toys
□ o th e r e lectrical equ ipm ent n.e.c. □ O th er m anufactu ring  n.e.c.

N ote: n .e .c  =  no t elsew here  c lassified

IF N O T  found  p lease specify  you r p r im a ry  p ro d u c t :______________________________________________________________________

IE . 2 W ill your company be affected by the European Directive on W aste Electrical and Electronic 
Equipm ent (W EEE)?

Yes □  No □  D on 't know □

IE. 3 Has your com pany prepared an action plan/strategy for recovery of waste from end-users of your 
productsl

Yes □  No □  In process □  Intend to do so □  D on 't know □

IE . 4 Does your company currently  have any system in operation to recover waste product from end-users?

Yes, by own company □  No □  D on 't know □
Yes, by contractors □
Yes, by distributor □
Yes, by group scheme □

If  yes, what is done with recovered product? (please lick all applicable answers)
Re-used □  Re-cycled □  D isassembled □  Sold □  Disposed □
Other (please sp ec ify )________________________________



IE. 5 Does your com pany recover waste packaging from end-users?

Yes, by own com pany □
Yes, by contractors □
Yes, by distributor □
Yes, by group scheme □

No □ D on 't know □

IE. 6 Does your com pany operate a waste management system?

Yes (please specify below) D  No □
M anufacturing by-products □
Packaging □
Paper □
Other, please specify __________________________________

D on 't know □

IE. 7 Has your com pany ever conducted an environmental audit, eco-audit or similar? 

Yes □  No □  D o n 't know □

If  yes, when was the last audit conducted?___________________________________

how often are environmental audits conducted?

please specify if & where the results of such audits are published

IE. 8 To what extent does your com pany consider environmental im pacts in planning for the following: 
(please circle answ er or indicate conditions)

P ro d u c t design never som etim es regularly depends on:

M a n u fa c tu r in g  p rocess never som etim es regularly depends on:

E n erg y  Use never som etim es regularly depends on:

E m issions never som etim es regularly depends on:

P ack ag in g never som etim es regularly depends on:

D is tr ib u tio n never som etim es regularly depends on:

T ra n s p o r t never som etim es regularly depends on:

R ecovery never som etim es regularly depends on:

alw ays

_a lw ay s

 always

 always

 always

 alw ays

 always

 always

O th e r  (please specify)

IE . 9 Can you give details o f any specific initiative or innovation  your company has im plem ented in relation 
to the environmental impact o f the following:

P ro d u c t design  _____________________________________________

M a n u fa c tu r in g  p rocess _____________________________________________________

E n erg y  Use _____________________________________________________

E m issions _____________________________________________________

P ack ag in g  _____________________________________________________

D is tr ib u tio n  _____________________________________________________

T ra n s p o r t  _____________________________________________________

R ecovery  _____________________________________________________

O th e r  (please specify) _____________________________________________________



lE .lO  Is your com pany a member o f  or certified by any o f the follow ing?

R ep ak D  Green Dot □  EM AS □  Eco-label □  \ S 0  \4 0 0 0  p lease  specify ISO no(s).

Other (please sp e c ify )_________________________________________________________________________________

lE .l  1 In the context o f the im plem entation o f  EU regulations relating to environm ental sustainability,
recycling, recovery from end-user etc., how do you view  your com pany's situation com pared to your 
European competitors?

Unfavourably □  Sim ilarly □  Favourably □

Please specify any is su e s__________________________________________________________________________________

Open Comments
Please state here whatever opinions you may deem pertinent, either on aspects not covered in this 
questionnaire, or on the questionnaire itself, and/or issues of  importance for your own industrial 
sector.

As mentioned earlier, the results o f  this study will be distributed to the participating com panies at 
the end of  the project and a seminar will be held, which is estimated to be early 2002. Finally, we 
kindly ask you to supply the following information:

Y ournam e: ________________   Contact Number: _________________

Your position within the co m p an y :_________________________________________

The name of the business u n i t :_____________________________________________

Country: __________________________________________________________________

Thank you for your co-operation.
Please once again note that your answers will be treated with fu ll confidentiality and the names 
o f  companies, business units, products or individuals will not be released.
I f  you have any queries or require any assistance please do not hesitate to contact us.

Please return this questionnaire to;

Deirdre Crowe,
IMSS.
School o f  Business Studies.
Trinity College,
Dublin 2.
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Institute for 
international 
Integration 
StudiesiSsSi

INTERNATIONAL MANUFACTURING STRATEGY STUDY
(IMSS -  IV)

2005 SURVEY

This survey is part of the IMSS which entails: 
an international survey;
a customised benchmarking report (with international sectoral compaiisons) for each 
participant;
a country report (with international and sectoral breakdown); and 
a seminar for participants.

The survey is designed to explore and identify strategies, practices and performance of 
manufacturing firms around the world during 2005. Previous surveys have taken place in 1992, 
1998 and 2001.

The survey is divided into four sections:

SECTION A Description, strategy and performance of the business unit 
SECTION B Description, strategy and performance of the dominant activities of the plant 
SECTION C Current manufacturing and supply chain practices, and past and planned 

improvement programmes 
SECTION D Outsourcing from Ireland and environmental management

Questions should be answered by the Director of Operations/ Manufacturing (or equivalent).

If you cannot answer a question, please leave it blank and go to the next.

Please return the completed survey (in the enclosed envelope).

Results will be distributed in 2006.

All responses will be treated with ABSOLUTE CONFIDENTIALITY

MANY THANKS FOR YOUR CO-OPERATION

This research is an initiative of the IMSS Research Network 
do  Institute for International Integration Studies, Trinity College Dublin



Section A

Description, strategy and performance of the business unit

Description of the Business Unit

A l. a. W hat best describes your business unit? Tick one.

□  C om pany □  D ivision □  Plant □  O ther

b. W hat are the nam e, origin and size o f the corporation o f w hich your business unit is a part?

N am e________________________   O rigin (country o f  h ead q u arte rs)______________________

Size (no. o f  em ployees): Local p la n t___________Ire la n d ______________W o r ld ______________

A2. Indicate the form  o f ow nership  o f  your com pany, o r its parent com pany. T ick one.

□  Public ow nership  □  Institutional ow nership  □  Private ow nership
□  C o-operative

A3. W hich best describes your business u n it’s situation relating to m anufacturing?

A t one site in this 
country

A t m ore than one 
site in this country

W here are the business unit’s 
products produced?

At sites in a few 
countries in 

W estern Europe

□

G lobally , at sites in 
various continents

□

A4. How w ould you describe the external environm ent?

M a rk e t d y n am ics D eclining rapidly 1 2 3 4 5 G row ing rapidly

M a rk e t  sp a n Few segm ents 1 2 3 4 5 M any segm ents

P ro d u c t focus Physical attributes I 2 3 4 5 Service em phasis

G e o g ra p h ic a l focus National 1 2 3 4 5 International

C o m p e titio n  in tensity Low intensity  1 2 3 4 5 High intensity

M a rk e t  co n c e n tra tio n Few com petitors 1 2 3 4 5 M any com petitors

M a rk e t  e n try C losed to new players 1 2 3 4 5 Open to new players

The Business Unit’s Competitive Strategy

A 5.C onsider the im portance o f  the follow ing attributes to win orders from  your m ajor custom ers.

C u rre n t  im p o rta n c e O v er th e  las t 3 y ea rs  th e  goal has

N ot
im p o rta n t

V ery
im p o rt

a n t

becom e
less
im p o rta n t

stayed  th e  
sam e

becom e
m o re

im p o rta n t

low er se lling  p rices 1 2 3 4 5 1 2 3 4 5
superior p ro d u c t des ign  an d  q u a lity 1 2 3 4 5 1 2 3 4 5
superior co n fo rm an c e  q u a lity 1 2 3 4 5 1 2 3 4 5
more d e p e n d a b le  deliveries 1 2 3 4 5 1 2 3 4 5
fa s te r  d e liveries 1 2 3 4 5 1 2 3 4 5
superior c u s to m e r  se rv ice  (after-sales

1 2 4 1 2 •j 4
and/or technical support)

w ider p ro d u c t ran g e 1 2 3 4 5 1 2 3 4 5
offer new  p ro d u c ts  m o re  f re q u e n tly 1 2 3 4 5 1 2 3 4 5
offer m o re  innov a tiv e  p ro d u c ts 1 2 3 4 5 1 2 3 4 5
greater o rd e r  size flex ib ility 1 2 3 4 5 1 2 3 4 5
e n v iro n m e n ta lly  so und  p ro d u c ts 1 2 3 4 5 1 2 3 4 5



Business Unit Performance
A6. What is the current business unit performance? For market share indicate average in market(s) 

served by business unit products. How do you perform relative to three years ago and to main 
competitor(s)*?

C u rre n t
fig u re
(2004)

C om pared to three years ago the indicator has R elative to our main  
com petilor(s), our  

perform ance is
deteriorated 

more than 
10%

stayed 
about the 

same

im proved
10%-30%

im proved
30% -50%

im proved 
m ore than 

50%
m uch
w orse equ a l

bl

Sales € 1 2 3 4 5 1 2 3 4
M arket share % 1 2 3 4 5 1 2 3 4
Return on sales (RO S) % 1 2 3 4 5 1 2 3 4
Return on investm ent (ROI) % 1 2 3 4 5 1 2 3 4

/ ROS = Earnings before interests and taxes/Sales 2 RO I = Earnings l?efore interests and taxes/Total Assets

*consider the average performance of the group of competitors that are the direct benchmark for the business unit

A7. During the last three years, approximately what proportion of business unit sales was invested 
on (average % of total sales):

 % Research & development _____% Process equipment _____ % Training & education

Section B  
D escription, strategy and  perform ance o f  m anu facturing  fo r  the dom inan t activity o f  the p lan t

D om inant activ ity  re fers to the m ost d iffused  and re levan t activ ity  and w ay o f operating , w hich  is considered  
to best represen t the p lant itself. From  now  on. p lease  re fer a lw ays to  the dom inan t activ ity  o f your plant.

D e sc r ip tio n  o f  th e  P la n t ’s D o m in a n t A c tiv ity

B l .  W hich o f the fo llow ing  (ISIC  code Rev 3.1) best describes your dom inan t activ ity  (tick one):

□  28 - M anufacture o f  fabricated metal products, except m achinery and equipm ent

□  29 - M anufacture o f  m achinery and equipm ent not elsew here classified

□  30 - M anufacture o f  office, accounting and com puting m achinery

□  31 - M anufacture o f  electrical m achinery and apparatus not elsew here classified

□  32 - M anufacture o f  radio, television and com m unication equipm ent and apparatus

□  33 - M anufacture o f  m edical, precision and optical instrum ents, w atches and clocks

□  34 - M anufacture o f  m otor vehicles, trailers and sem i-trailers

□  35 - M anufacture o f other transport equipm ent

B2. Indicate the percentage o f  sales represented by the dom inant a c tiv ity :______ %

B3. Estimate the present cost structure in manufacturing (NB: percentages should add up to 100 %).

D irect sa laries/w ages __________________ %

M an ufac tu ring  overheads * __________________ %

O u tsourced /con trac t w ork  ** __________________ %

D irect m ate ria ls /parts/com ponen ts __________________ %
100 %

* Nole: Manufacturing overheads include salaries within design, planning and maintenance, and of indirect personnel in 
production, but exclude costs such as administration and sales.
** Note: Outsourccd/contract work is all work performed outside the company, but necessary for and incorporated into the final 
products.



M anufacturing Strategy

B4. How important are the follow ing improvement goals fo r  your manufacturing function fo r  the 

next 3 years?

Not im portant Very im portant

Improving m anufacturing conform ance 1 2 3 4 5

Improving product quality and reliab ility 1 2 3 4 5

Increasing product custom ization  ability 1 2 3 4 5

Increasing volum e flexibility 1 2 3 4 5

Increasing m ix flexibility 1 2 3 4 5

Reducing tim e to m arket 1 2 3 4 5

Increasing product innovativeness 1 2 3 4 5

Improving cu stom er service and support 1 2 3 4 5

Increasing d elivery speed 1 2 3 4 5

Increasing d elivery reliability 1 2 3 4 5

Reducing unit m anufacturing cost 1 2 3 4 5

Reducing m anufacturing lead tim e 1 2 3 4 5

Reducing procurem ent lead tim e 1 2 3 4 5

Reducing procurem ent costs 1 2 3 4 5

Increasing labour productivity 1 2 3 4 5

Increasing inventory turnover 1 2 3 4 5

Increasing capacity utilization 1 2 3 4 5

Reducing overhead  costs 1 2 3 4 5

Improving em ployee satisfaction 1 2 3 4 5

Improving your environm ental perform ance 1 2 3 4 5

B5. T o  w hat extent does your organization define a w ritten and form ahzed m anufacturing 
strategy?

Not at all_____________________________________ To a very large extent
1 2  3 4 5

M anufacturing Process Design (NB: percentages should add up to 100 % )

B6. To w hat extent do you use the follow ing process types (% o f total volum e)?

Process type
One of a kind production  %
Batch production  %
Mass production  %

100 %

B7. W hat proportion o f your custom er orders are (NB: the percentages should add up to 100 %): 

Customer orders
Designed/engineered to order  %
Manufactured to order  %
Assembled to order  %
Produced to stock  %

100 %



B8. To whal extent are your manufacturing activities organized in the following layout categories 
(% o f total volume):

Process layout
Job shop  %
Cellular layout*  %
Dedicated lines  %

100 %

*  N ote:  A “cell"  is a grouping o f  equipment dedicated to support the production o f  families o f  parts sharing sim ilar process 
operations.

Manufacturing Performance

B 9 . H ow  has your operational perform ance ch an ged  o v er  the last three years? H o w  d oes
your current p erform ance com pare w ith  m ain com p etitor(s)*?

C om pared to three yea rs  ago the 
ind ica to r has
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% R e la tiv e  to  o u r  m a in  
c o m p e t i to r ( s ) ,  o u r  
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M an u fac tu rin g  c o n fo rm an ce 1 2 3 4 5 1 2 3 4 5
P ro d u c t q u a lity  and  re liab ility 1 2 3 4 5 1 2 3 4 5
P ro d u c t cu sto m iza tio n  ab ility 1 2 3 4 5 1 2 3 4 5
V o lu m e  flex ib ility 1 2 3 4 5 1 2 3 4 5
M ix  flex ib ility 1 2 3 4 5 1 2 3 4 5
T im e  to m arke t 1 2 3 4 5 1 2 3 4 5
P ro d u c t in n o v a tiv en ess 1 2 3 4 5 1 2 3 4 5
C u sto m e r serv ice  and  su p p o rt 1 2 3 4 5 1 2 3 4 5
D e liv e ry  speed 1 2 3 4 5 1 2 3 4 5
D e liv e ry  d e p en d a b ility 1 2 3 4 5 1 2 3 4 5
U n it m an u fac tu rin g  co st 1 2 3 4 5 1 2 3 4 5
M an u fac tu rin g  lead  tim e 1 2 3 4 5 1 2 3 4 5
P ro cu rem e n t lead tim e 1 2 3 4 5 1 2 3 4 5
P ro cu rem e n t costs 1 2 3 4 5 1 2 3 4 5
L a b o u r p ro d u c tiv ity 1 2 3 4 5 1 2 3 4 5
In v en to ry  tu rn o v er 1 2 3 4 5 1 2 3 4 5
C ap a c ity  u tiliza tio n 1 2 3 4 5 1 2 3 4 5
O v e rh ead  costs 1 2 3 4 5 1 2 3 4 5
E m p lo y ee  sa tisfac tio n 1 2 3 4 5 1 2 3 4 5
E n v iro n m en ta l p e rfo rm an ce 1 2 3 4 5 1 2 3 4 5

*consider the average performance of the group of competitors that are the direct benchm ark for the plant

BIO. What is the current performance level on the follow ing dimensions?

Throughput Time Efficiencv (defined as the time the products are worked on as a % o f the 
total manufacturing lead time -  i.e. start o f  first operation to finish o f last operation)? 

 %

Late deliveries to customers (as percentage o f orders delivered)? ________ %
Scrap and rework costs (as percentage o f  sales)  %
Customer complaints (as percentage o f orders delivered) ________ %



SECTION C
Current manufacturing and supply chain practices, and past and planned action programmes*' 

Remember to answer considering the p lant’s dominant activity identified in the previous section.

*  By action program m e we m ean a m ajor p ro jec t involving considerable effort and  changes in the  
co m p a n y’s m anagem ent practices and  organization

Planning and Control o f  the Plant’s Dominant Activity

P C I. W hat is the variation of market demand over a year? Assume that your total monthly demand 
equals to 100, indicate:

demand for highest m onth   demand for lowest month _____

PC2. How do you cope with demand fluctuations?
Degree of use 

None_______________________High
Inventories 1 2 3 4 5
Outsourcing 1 2 3 4 5
Equipment overcapacity 1 2 3 4 5
Overtime 1 2 3 4 5
Flexible working hours 1 2 3 4 5
Temporary workers 1 2 3 4 5
Temporary lay off 1 2 3 4 5
Levelling production plan 1 2 3 4 5

PC3. How many days of production (on average) do you carry in the following inventories:

________ Raw material/components ________W ork-in-process _
Finished goods

PC4. How far ahead is your production schedule frozen? ___________ work days

PC5. Are your production orders planned through: (select all the appropriate
alternatives)

push systems (e.g. MRP) □

pull systems (e.g. kanban, replenishment) □

PC6. Indicate degree of the following action program m es undertaken over the last three years and planned 
efforts for the coming three years.

Degree of use last 
3 years 

None High

Planned effort 
within next 3 years 

None H igl

1 2  3 4 5 

1 2  3 4 5 

1 2  3 4 5

Expandins manufacturins capacity (e.e. buvine new machines; hiring new people;
building new facilities; etc.)

Restructurins manufacturins processes and layout to obtain process focus and 
streamlining (e.g. reorganize plant-within-a-plant;  cellular layout etc.) 

Undertaking actions to implement pull production (e.e. reducing batches, setup time, 
using kanban systems, etc.),

1 2  3 4 5 

1 2  3 4 5 

1 2 3 4 5



Quality o f  the p lan t’s dominant activity

Q 1. W hat is the proportion of the m aintenance budget spent on the following activities? 
(adding up to 100%)

M ain ten a n c e  
P reve n t ive  m a in ten an ce  
C orrec t ive  m a in ten an ce

100  '

Q2. W hat is the approxim ate proportion of quality costs (adding up to 100%)?

Q ua l i ty  cost
In spec t ion /con t ro l  costs  (sam pl ing ,  supe rv is ion ,  lab  te sts)  _
In te rna l  qua l i ty  costs  (e .g. scrap,  losses)  _
Preven t ive  costs  (t raining,  d o cu m en ta t io n ,  p re v e n t iv e  m a in te n an c e ,  etc .)  _
E x terna l  qua l i ty  costs  (e.g. w arran ty  costs ,  re tu rns ,  e tc .)  _

%

100 %

Q3. Indicate degree of the follow ing action program m es undertaken over the last three 
years and planned efforts for the com ing three years.

Degree of use last 
3 years 

None High

Planned effort within 
next 3 years 

None High

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

U n d e r ta k in g  p ro g ram s  fo r  o ua l i tv  im p r o v em e n t  and  con tro l  (e.g.  T Q M  prog ram s ,
6 a  pro jects ,  qua l i ty  c irc les ,  etc.)

U n d e r ta k in g  p ro g ram s  for the  im p r o v em e n t  o f  v o u r  e q u ip m e n t  p roduc t iv i ty  (e .g. To ta l  
P roduct ive  M a in t en a n c e  p ro g ram s )

U n d e r ta k in g  p ro g r a m m e s  to im p r o v e  e n v i ro n m e n ta l  p e r fo rm an ce  o f  p roce sse s  and 
p roduc ts  (e.g. e n v i ro n m e n ta l  m a n a g e m e n t  sy s tem ,  L i fe -C yc le  A na lysis ,  D es ign  fo r  
E n v i ro n m en t .  E n v i ro n m e n ta l  cer t i f ica t ion)

2 3 4 5

2 3 4 5

2 3 4 5

1 2

Product Development o f  the P lant’s Dominant Activity

P D l. W hich best describes your business un it’s situation relating to product developm ent?

At one  si te  in th is  A t m o r e  than  one  A t  sites  in a few  G loba l ly ,  at sites in 
coun try  site in th is  coun try  coun tr ie s  in va r ious  con t inen ts

W es te rn  E urope

W h e r e  a re  the  b u s iness  un i t ' s  
p roduc ts  deve loped? □ □ □ □

PD2. How do you organizationally coordinate design and m anufacturing?

No use_________________________High use
R ules  and s tandards 1 2 3 4 5
F o rm al  m ee t ings 1 2 3 4 5
In fo rm al  d iscuss ions  a nd  c o m m u n ic a t io n 1 2 3 4 5
C ross-func t iona l  or m u lt i - sk i l led  teams 1 2 3 4 5
J o b  ro ta t ion  b e tw ee n  de s ign  and  m an u fa c tu r in g 1 2 3 4 5
C o- lo ca t io n  o f  d e s ign  eng inee rs  and m a n u fa c tu r in g  m a n a g e r s 1 2 3 4 5
Lia ison  roles 1 2 3 4 5

PD3. To what extent do you use the following m ethods to coordinate product design and 
process design and engineering?

No use_________________________High use
Early  invo lv e m en t  o f  the m an u fa c tu r in g  func t ion  in p ro d u c t  des ign  1 2  3 4 5
O v e r la p p in g  o f  p ro d u c t  and  p rocess  de s ign  1 2  3 4  5
Pro to ty p in g  and test ing  at ear ly  s tages  o f  p ro d u c t  de s ign  1 2  3 4  5



PD4. To what extent do the fo llow in g  stakeholders collaborate with the R&D function in your product 
developm ent process?

No c o lla b o ra tio n _______________ H igh co llab o ra tio n
Suppliers 1 2 3 4 5
M anufacturing 1 2 3 4 5
M arketing I 2 3 4 5
C ustom ers 1 2 3 4 5

PD5. Which o f the following best describes the level of customisation of your dominant 
activity? (Tick one)

□  Standard products that com e in only one version

□ Products that are m odularised, based upon a num ber o f  standard com ponents and assem bled to custom er 
order or sales forecast

□

Products that are based upon a product platform , w hich they share with a num ber o f  other products, but 
they also contain a significant num ber o f product-specific parts 

Products that are to some extent custom ised and have unique characteristics depending on the custom er's  
order

□  Products that are made entirely to the cu sto m er's  specification

PD6. Indicate degree o f the following action programmes undertaken over the last three
years and

D egree o f use last 
3 y ea rs  

N one H igh

planned efforts for the coming three years.
P lan n ed  effo rt 

w ith in  n ex t 3 y e a rs  
N one H igh

1 2  3 4 5

1 2  3 4 5 

1 2  3 4 5

Increasine perform ance o f  oroduct develoom ent and m anufacturine 
through e.g. platform  design, standardization and 
m odularisation 

Increasina the oraanizational intearation betw een oroduct
developm ent and m anufacturing through e.g. Quality Function 
D eploym ent, Design for m anufacturing. Design for assembly, 
team w ork, job  rotation and co-location, etc.

Increasina the technoloaical intearation betw een product
developm ent and m anufacturing through e.g. CA D -C A M

1 2  3 4 5

1 2  3 4 5 

1 2  3 4 5

Technology o f  the Plant’s Dominant Activity

T l. To what extent is the operational activity in your plant performed using the following 
technologies:

No use________________ H igh  use
Stand-alone/N C  m achines 1 2 3 4 5
M achining centres 1 2 3 4 5
Autom ated parts loading/unloading 1 2 3 4 5
Autom ated guided vehicles (AGVs) 1 2 3 4 5
A utom ated storage-retrieval system s (A S/R S) 1 2 3 4 5
Flexible m anufacturing/assem bly system s -  cells (FM S/FA S/FM C ) 1 2 3 4 5
C om puter-aided inspection/testing 1 2 3 4 5
Product/part tracking and tracing (b a rc o d es, RFID) 1 2 3 4 5
Integrated design-processing system s (C A D -C A E -C A M -C A PP) 1 2 3 4 5
Engineering databases, Product D ata M anagem ent system s 1 2 3 4 5



T2. To what extent are the following management areas supported through the use of 
Enterprise Resource Planning systems?

No use_______________________ H igh  use
Material management 1 2 3 4 5
Production planning and control 1 2 3 4 5
Purchasing and supply management 1 2 3 4 5
Sales management 1 2 3 4 5
Distribution management 1 2 3 4 5
Accounting and finance 1 2 3 4 5
Human Resources management 1 2 3 4 5
Project Management 1 2 3 4 5
Product Life-Cycle Management 1 2 3 4 5

T3. Indicate degree of the following action programmes undertaken over the last 3 years & 
planned efforts for the coming 3 years.

Degree of  use last P la n n e d  e ffor t  w ith in
3 years next 3 years

None H igh None H igh

1 2 3 4 ,S Enaaainc  in process automation procrams 1 2  3 4 5

1 2  3 4 5
Implementing Information and Communication  Technologies and/or Enterprise

1 2  3 4 5
Resource Planning software

Organization o f  the P lan t’s Dom inant Activity

01  .At the end o f the last fiscal year, you had: a . ________% production em ployees, o f which:

bl. _______ % production em ployees belonging  to a union or sim ilar w orkers’ associations

hi. _______ % tem porary  (i.e. not perm anent) workers

0 2 . How many organizational levels do you have (from  plant m anager to first-line supervisors 
in c lu d ed )?____________

0 3 . How many em ployees are under the responsibility  o f one o f your line supervisors (on 
average)?

in Fabrication . in Assem bly

0 4 . a.On average, what proportion o f your direct em ployees’ com pensation is based on incentives? 
 % o f com pensation

b. Indicate the usage o f incentives (select all relevant alternatives)

Incentives

For production activities
(based on production performance)

Very
Never frequentl

X

For improvement activities
(based on participation or results)

Very
Never frequentl

Individual incentive 
Work Group incentive 
Companywide incentive

1
2 3
2 3
2 3

4 5
4 5
4 5

2 3
2 3
2 3

4 5
4 5
4 5



0 5 . To what extent do em ployees give suggestions for produ ct & process im provem ent (no.

suggestions per employee per year)?

No suggestions A few (about 5) Many (more than 10)

Indi vi dual  suggest i ons 1 2  3 4 5

0 6 .  What proportion o f your total work force work in teams? *;

In functional te a m s % In cross-functional te a m s %

* Note: By team is meant a group o f  em ployees performing operational ta.sks with high degree o f  decentralized responsibility  
for task planning, execution and follow-up.

07. How many hours of training per year are given to regular work-force? __________
hours per employee 

08. How many of your production workers do you consider as being multi­
skilled*?_______% of total number of production workers. * Note: A m ulti-skilled operator is
skilled in several operational tasks.

09. How frequently do your production workers rotate between jobs or tasks?
Never F’requently

i 2 3 4 5

010. To what extent is your workforce autonomous in performing tasks?
No autonomy High autonomy (plan, execute and
(only execute their taslis) control their tasks)

i 2 3 4 5

Oi l .  Indicate degree of the following action programmes undertaken over the last 3 years & 
planned efforts for the coming 3 years.

Degree of use last Planned effort within
3 years next 3 years

None High None High

1 2 3 4 5
Implementing actions to increase the level of delesation and knowledge of vour

1 2 3 4 5
workforce (e.g. empowerment,  training, autonomous teams, etc.)

1 2 3 4 5
Implementing the Lean Organisation Model by e.g. reducing the number of  levels and

1 2 3 4 5
broadening the span of control.

1 2 3 4 5
Implementing Continuous Improvement Programs through systematic initiatives (e.g.

kaizen, improvement teams, etc.)
Increasing the level of workforce flexibility following your business unit’s competitive

1 2 3 4 5

1 2 3 4 5 strategy (e.g. temporary workers,  part time, job sharing, variable working hours, 
etc.)

1 2 3 4 5

Supply Chain of the Plant’s Dominant Activity

This section refers to your suppliers o f direct materials or parts, i.e. the materials, parts, 
or components that are used in your dominant activity production system to 
produce/assemble your final product.
SCI. For what reasons have you outsourced some production activities?

Level of Importance 
None_______________________High

Access to complementary competencies 1 2  3 4 5
Access to production capacity 1 2  3 4 5
Reduce costs 1 2  3 4 5



SC2. W hat is the percentage o f purchases in the following categories o f suppliers? (your 
answers should add up to 100%)

Suppliers
M aterials suppliers  %
Parts suppliers  %
Systems suppliers  %

100 %
SC3. Regarding location o f your sourcing activity indicate the approxim ate split of 

purchasing according to the following (your answers should add up to 100%):

Sourcing activity
This country  %
W ithin W estern Europe  %
Outside W estern Europe  %

100 %

SC4. W hat proportion of your raw materials and com ponents are delivered to you Just-In- 
T im e? ____________ %

SC5. Indicate the following supplier figures:

Total num ber o f suppliers (figure for 2004) _______

Average num ber o f suppliers per item _____________

Proportion o f suppliers considered as key/strategic suppliers
%

SC6- SC8: Please refer to the set o f  your Key/Strategic Suppliers.

SC6. W hat criteria do you use for selecting your key/strategic suppliers?
Level of Importance 

__________HighNone

Lowest price bid
Delivery perform ance (reliability, speed, flexibility) 
Quality of products/services offered
Logistic costs (transportation, storage and handling)

A bility to provide innovation and co-design 
Physical proxim ity/w ithin region (local sourcing) 
W illingness to disclose cost/other inform ation 
Evaluation o f supplier potential (developm ent programs 

or past perform ance record)

2
2
2
2
2
2
9

4
4
4
4
4
4
4

SC7. H ow do you coordinate planning decisions and flow  o f  goods with your key/strategic suppliers?

Share inventory level knowledge
Share production planning decisions and dem and forecast 

knowledge 
O rder tracking/tracing 
Agreem ents on delivery frequency 
Dedicated capacity

Level of Adoption 
None High

4
4

4
4
4

5
5

5
5
5



Require supplier(s) to manage or hold inventories of
materials at your site (e.g. Vendor Managed Inventory, 1 2 3 4 5
Consignment Stock)

Collaborative Planning, Forecasting and Replenishment 1 2  3 4 5
Physical integration of the supplier into the plant 1 2  3 4 5

SC8. Indicate to what extent you use electronic tools (Internet or EDI based) with your 
key/strategic suppliers for the following.

Level of Adoption 
None____________ High

Scouting/ pre-qualify 1 2 3 4 5
Auctions 1 2 3 4 5
RFx (request for quotation, proposal, information) 1 2 3 4 5
Data analysis (audit and reporting) 1 2 3 4 5
Access to catalogues 1 2 3 4 5
Order management and tracking I 2 3 4 5
Content and knowledge management 1 2 3 4 5
Collaboration support services 1 2 3 4 5

This Section Refers to Your Direct Customers

SC9. Indicate the percentage of sales in the following categories of customers (your 
answers should add up to 100%):

Customers
System integrators  %
Finished products
manufacturers  %
Wholesalers / distributors  %
End users  %

100 %

SC 10. Regarding location of your sales activity, indicate the approximate split of sales 
according to the following (your answers should add up to 100%):

Sales activitv
This country  %
Within Western Europe  %
Outside Western Europe  %

100 %

SC 11. What proportion of your end products do you deliver Just-In-Time? ____________%

SC 12. Indicate the following figures:

Total number of customers (figure for 2004) _____

Proportion of customers considered as key/strategic customers
   %



SC13 & SC14: Please refer to the set o f your Key/Strategic Customers.

SC 13. H ow do you coordinate planning decisions and flow  o f  goods with your key/strategic custom ers?

Level of Adoption  
None_______________________H igh

Share inventory level knowledge 1 2 3 4
Share production planning decisions and demand forecast knowledge 1 2 3 4
Order  tracking/tracing 1 2 3 4
Agreements on delivery frequency 1 2 3 4
Dedicated capacity 1 2 3 4
You manage or hold inventories o f  materials at your customers ' site(s) (e.g.

1 2 3 4
Vendor Managed Inventory, Consignment Stock)

Collaborative Planning, Forecasting and Replenishment 1 2 3 4
Physical  integration with the partner (e.g. cross-docking, co-location) 1 2 3 4

SC 14. Indicate to what extent your key/strategic custom ers use electronic tools (Internet or 
EDI based) with you for the following.

Level of Adoption 
None____________ High

Scouting/ pre-qualify 1 2 3 4 5
Auctions 1 2 3 4 5
RFx (request for quotation, proposal, inform ation) 1 2 3 4 5
Data analysis (audit and reporting) 1 2 3 4 5
Access to catalogues 1 2 3 4 5
Order m anagem ent and tracking 1 2 3 4 5
C ontent and knowledge m anagem ent 1 2 3 4 5
Collaboration support services 1 2 3 4 5

In question SCI 5 please refer to the set o f  your Key/Strategic Suppliers and Customers 

SC 15. Indicate use of the following action program m es undertaken over the last 3 years
& planned efforts for the com ing 3 years.

Degree  of use last 
3 years  

None________ High

P la n n e d  effo r t  within 
nex t  3 years  

N one H igh

1 2  3 4 5

1 2  3 4 5

1 2  3 4 5

1 2 3 5

1 2  3 4 5

Rethinking and restructuring supply strategy and the organization and management of 
suppliers' portfolio through e.g. tiered networks,  bundled outsourcing, and supply 
base reduction.

Implementing supplier development and vendor rating programs

Increasing the level o f  coordination o f  planning decisions and flow of goods with 
suppliers including dedicated investments (in e.g. Extranet/  EDI systems, 
dedicated capacity/tools/equipment,  dedicated workforce, etc.)

Rethinking and restructuring distribution strategy in order to change the level of  
intermediation (e.g. using direct selling, demand aggregators,  multi-echelon 
chains, etc.)

Increasing the level o f  coordination of  planning decisions and flow o f  goods with 
customers including dedicated investments (in e.g. Extranet/  EDI systems, 
dedicated capacity/tools/equipment, dedicated workforce, etc.)

1 2  3 4 5

1 2  3 4 5

1 2  3 4 5

1 2 3 4 5

1 2  3 4 5



SECTION D

Outsourcing from Ireland and Environmental Management 
Questions D1-D3 refer to outsourcing or transfer o f any o f your plant’s production 
activities

Dl, If you have outsourced or transferred production activities in the past 3 years please 
specify the country, to whom, activity and main advantages or difficulties 
encountered?

C ountry
To 3' '̂ Party or 
Own Facility 
please specify

Activity
Outsourced

% previous output 
(approx.)

Main Advantage Main Difficulty

Ireland

E aste rn  Europe
please specify

Asia
please specify

O ther
please specify

D2. Do you intend to outsource or transfer any production activity? If yes, please specify 
below.

C ountry/R egion
To 3''“ Party or 
Own Facility 
please specify

Activity to be 
Outsourced

Approx. % 
Output to be 
outsourced

Expected Advantage
Difficulty 

expected or 
encountered

Expected
Timeframe



D3. Have you reversed a decision to outsource in the past 3 years? If yes, please explain

Questions E1-E14 refer to Environmental Management

E l. Do you operate an environmental management system (EMS) at your plant? Yes □  No 
□

IF Yes, is this formal □  informal □  certified □  please sp ec ify_____________

Are the expected benefits o f adopting EMS as great as expected? 
Yes □  No □

Certification
E 2 . Is your plant or product certif ie d /licen sed  by or a m em b er o f  any o f  the fo llo w in g ?

Quality^ IS 09000
please sp ec ify____________

□ 1509000:2002 □ O ther

Environm ental ISO 14001 □  Year
certificate □  or a com pany-w ide certificate □

EMAS □  Y e a r____

Integrated Pollution Control Licence □

is this a site

‘'C 5

Repak □  
Flower

Year

Green Dot □  
□

Eco-label □ EU

O ther, p le a s e  sp e c i fy

E3. Have you participated in any environm ental im provem ent program m es?

Cleaner G reener Production Program m e □

Environm entally Superior Products Schem e □

Other, please s p e c if’___________________________________

Environmental Integration

E4. To what extent are environm ental concerns/m anagem ent integrated with the following 
activities & processes at your plant?

No
Manufacturing Design & Process Development 2 3 4 5
Manufacturing Strategy 2 3 4 5
R&D Strategy 2 3 4 5
N ew Product Design & Development 2 3 4 5
Adoption of new technology 2 3 4 5
Quality management systems 2 3 4 5
Health & safety systems 2 3 4 5
Updating o f  process equipment 2 3 4 5
Equipment maintenance 2 3 4 5
Updating o f IT equipment 2 3 4 5
Materials management 2 3 4 5
Purchasing 2 3 4 5
Supplier Evaluation 2 3 4 5
Procurement Costs 2 3 4 5
Training of buyers 2 3 4 5
Packaging 2 3 4 5
Transport & Distribution 2 3 4 5

at all Partially Fully



W aste M anagem ent 1 2 3 4 5
B usiness Strategy 1 2 3 4 5
M arketing Strategy 1 2 3 4 5
Custom er requirem ents 1 2 3 4 5
Induction training 1 2 3 4 5
G eneral training 1 2 3 4 5
Em ployee evaluation 1 2 3 4 5
Em ployee com pensation 1 2 3 4 5

Organisation

E5. Is there a person at your plant with explicit responsibility for environm ental 
m anagem ent/issues? Yes □  No □

IF Yes, what their title and background/functional area eg. 
Sr.m gm t/technical/operations/H R/legal/m ulti-disciplinary?

Do they operate in a dedicateenvironm ental unit or team ? Yes □  No □

IF No, how are environm ental m anagem ent/issues dealt with at your plant? please tick as 
applies

by individuals □  by each
functional area □
as they arise □  as directed by parent company
□

Other, please specify___________________________________________________

Environmental Practices
E6. please tick i f  applies to your plant and/or parent company

Plant Parent
W ritten Environm ental Policy □ □
W ritten Corporate Social Responsibility Policy □ □
Dedicated environmental unit/departm ent n □
Environm ental performance indicators/goals □ □
Environmental training program m e for employees □ □
Internal environmental audits □ □
External environmental audits □ □
Environmental accounting □ □
Benchmark environmental performance □ □
Public Environm ental Reports □ □
Public Corporate Social Responsibility Reports □ □
Evaluation of supplier's environmental performance □ □
Require specific environm ental practices by suppliers □ □
Environm ental information for customers/consum ers □ □
Track cost o f waste throughout supply chain □ □
Life-cycle analysis (LCA) of your products □ □
Design-for-Environm ent □ □
Triple Bottom Line □ □
Other Dractice. please specify

Research & Development

E7. Does your plant have a budget for Research & Development? Yes □  No □

IF No, does your parent company dedicate a proportion of R&D budget to environmental 
issues? Yes □  ____________________________ % No □

IF Yes, please estimate approximate expenditure on
R&D over past 3 years_______________________



was any proportion of R&D specifically dedicated  to environmental issues in past 3 
years? Yes □  _______________________________% No □

Products & Processes

E8. Please describe any environmentally differentiated products?

Are these produced at your plant □  and/or another plant by your parent company □

IF  None, have you researched environmentally improved products? Yes □
No □

Please describe any plans you may have to introduce environmentally superior products

E9. Please describe any environmentally differentiated processes?

Are these processes at your plant □  and/or another plant by your parent company □

IF  None, have you researched environmentally improved processes? Yes □

No □

Please describe any plans  you may have to introduce environmentally superior processes

New Legislation

ElO. WEEE (EU Directive on Waste Electrical and Electronic Equipment)

Arc your products affected by WEEE? Yes □  No □  Don’t know
□
Does your firm recover WEEE waste from end-users of your products!

Yes □  No □  In process of implementation □  Intend to do so □  By parent

E l l .  RoHS (EU Directive on Hazardous Substances also known as the ‘Lead-Free’ Directive)

Are your operations affected by RoHS? Yes □  No □  D on’t know
□
Does your firm manufacture lead-free or other RoHS compliant products?

Yes □  No □  In process of implementation □  Intend to do so □  By parent

E12. Energy Use & Em issions (Kyoto)

Do you purchase from renewable energy source? Yes □  No □

Do you monitor your energy use?Yes □  No □



other__

Intend to □  Not 

Intend to □  Not

E13. How has new environmental legislation {please specify) influenced any o f the following?

manufacturing strategy/process________________________________

product development _________________________________________

competitiveness_______________________________________________

other / comment____________________________

IF Yes, how? hourly □  daily □  weekly □  by production line/cell □

Do you monitor your emissions? Yes □  No □  Intend to □

Does your plant have a Greenhouse Gas Emissions Permit from the EPA? Yes □  No □

Is your plant engaged in the Emissions Trading Scheme? Yes □  No □

Drivers & Stakeholders
E.14. Please rate the influence of the follow ing in determ ining environm ental practices at your plant?

N o
Influence

Regulatory authorities 
Parent/corporate headquarters 
Industry trade associations 
Shareholders/investment funds 
Management em ployees 
Non-management em ployees 
Unions
Banks and other lenders 
Insurance companies 
Household consumers 
Suppliers o f  goods & services 
Environmental groups/organisations 
Local/com m unity groups/organisations 
Others groups/organisations please  specify

Some
Influence

Considerable
Influence

Thank you for your time and co-operation

The international results o f this study will be distributed to participating companies once results have been 
collated (estimated mid-2006). I f  you would like to receive a copy o f these results as well as your individual 
custom ised benchm arking report please provide your contact details below:

Name:

Email: Telephone:

Your position within the company:

N ame o f the business unit:

P lease  rem em ber yo u r  an sw ers w ill be trea ted  w ith  com plete  confiden tia lity  an d  the nam es 
o f  com panies, business units, p ro d u c ts  o r  individuals w ill not be released.



T able  A4.1
P o sition ing  o f each E nv ironm en ta l Item  in R elation  to  L ist M ean  (N =558)

Position o f  Environm ental Item 
Environm ental Item Response ---------------------------------------------------------------

N egative N e u tra l Positive T o ta l

C o m p e titiv e  P rio ritie s
N ot im portant - 1 92 8 0 100

2 74 26 0 100
3 41.9 57.5 0.6 100
4 2 97 1 100

Very Im portant - 5 0 86 14 100
T o ta l (n=502) 43 55 2 100

o g ram m es
Degree o f  Use -  N one - 1 41 59 0 100

2 15 84 1 100
3 4 83 13 100
4 0 60 40 100

Degree o f  Use -  High - 5 0 37 63 100
T o ta l (n=505) 7 69 24 100

in P e rfo rm an ce
Strongly D eteriorated - 1 100 0 0 100

2 71 29 0 100
No C hange - 3 24.1 75.5 0.4 100

4 0 84 16 100
Strongly Im proved - 5 0 23 77 100

T o ta l (n=518) 16 72 12 100

iient G oals
Not im portant - 1 100 0 0 100

2 84 16 0 100
3 45 55 0 100
4 8 89 3 100

Very Im portant - 5 0 68 32 100
T o ta l (n=537) 34 59 7 100

Difference



Table A 4.2
Comparison o f  Actual Responses with Final Environmental Index Groups -P ercent (N =497)

E n v iro n m e n ta l Index  G ro u p D ifference

R esponse N egative N e u tra l Positive T o ta l

C om p etitiv e  P rio r ity
N ot im portant - 1 83 12 5 100

2 76 18 6 100
3 55 34 11 100
4 27 28 46 100

Very Im portant - 5 15 23 62 100

A ction  P ro g ra m m e
D egree o f  Use -  None - 1 86 11 4 100

* * *

2 72 23 6 100
3 64 26 11 100
4 35 30 35 100

Degree o f Use -  High - 5 14 27 59 100

C h an g e  in P e rfo rm a n c e
Strongly D eteriorated - 1 75 0 25 100

X

2 82 19 0 100
No Change - 3 75 20 5 100

4 29 38 33 100
Strongly Im proved - 5 3 15 82 100

Im p ro v e m e n t G oal
Not im portant - 1 89 1 1 0 100

X

2 89 9 2 100
3 66 27 7 100
4 35 38 27 100

Very Im portant - 5 15 24 61 100

*** = p< .001, X = could not be tested due to em pty cells how ever sim ilar pattern to first tw o exhibited



Glossary & Abbreviations



GLOSSARY & ABBREVIATIONS
B IT C  -  B u siness in the co m m unity___________________________________________________________________________

C G P P  -  C leaner G reener P roduction  P rogram m e -  run by the EPA

CSR  -  corpora te  Socia l R esponsib ility_______________________________________________________________________

D fE  D esign f o r  E nvironm en t — system  o f incorporating  environm ental c riteria  into  design  processes________

E l -  E n terprise  Ire la n d  -  to su p p o rt ind ig en o u s industria l deve lo p m en t______________________________________

E M A S -  E co -M a n a g em en t A u d it System  -  E U  enviro n m en ta l m a n a g em en t system

E m issions Trading Schem e: users o f  large  am oun ts o f g reenhouse gases can  o ffse t their em issions by  b u y ing  
________credits from  others w ho do not use th e ir full quota_____________________________________________________

E M S  E nv ironm en ta l M anagem en t S ystem _________________________________________________________________

E M T  -  E co lo g ica l m o d ern iza tion  theory

E P A  -  E n vironm en ta l P ro tec tion  A g en cy

E SP  E n viro n m en ta lly  S u p erio r P roducts - p rog ram m e run by E nterp rise  Ireland_____________________________

E U  -  E uropean  U nion

G reen do t -  in tern a tio n a l sym b o l f o r  f ir m s  w hich  con tribu te  to  recycling  schem es such  as R epak_____________

G reenhouse G as E m ission  P erm it perm ission  to  have high levels o f  em issions from  EPA_____________________

H & S  H ealth  a n d  Sa fety_____________________________________________________________________________________

IC T  Inform ation  and com m unication  technology

IE  -  Industria l E co logy_______________________________________________________________________________________

IM SS — In terna tiona l M anu facturing  S tra tegy  Surx'ey (su rvey  data for th is research)___________________________

IS IC  — In terna tiona l S tandard  industria l c lassifica tion  system _________________________________________________

ISO  -  In terna tiona l S tandards O rganisaiton__________________________________________________________________

ISO  9000 -  Q uality  m anagem en t system  certifica tion_________________________________________________________

ISO 14 0 0 0 /1 4 0 0 1 -  environm enta l m anagem en t system  certifica tion___________________________________________

K yoto  A g reem en t -  1997 - In ternational g lobal agreem ent to  reduce g lobal greenhouse gas em issions by at 
_______ least 5%  from  1990 levels by 2012____________________________________________________________________

LCA L ife-C ycle  A n a lysis  -  com plete  assessm ent o f p roducts and m aterial at all stages o f  supply, production , 
_______ use and d isposal_______________________________________________________________________________________

M o n trea l P ro to co l -  1987 - In terna tional ag reem en t to phase  out the use o f o zone-dep le ting  e.g CFC  
_______ C arbofluo rocarbons___________________________________________________________________________________

N G O s  -  non-governm en ta l organisa tions_____________________________________________________________________

P C S  P rin ted  c ircu it hoards  -  com ponent o f  e lectrical equipm ent_____________________________________________

P V C  -  po lyv in y l ch loride  -  a lthough  th is can  be easily  recycled  it re leases toxins

R & D  R esearch  a n d  deve lopm en t

R epak  -  industria l p a p e r  a nd  cardboard  recycling  schem e in Ire land

RoH S: L egislation  linked to the W E E E  (see below ) on the use o f  hazardous substances such as lead  in 
equipm ent. T his leg islation  is not yet fu lly  im plem ented . It is com m only  re ferred  to as the 'lead -free ' 
directive.

TN S -  The N a tu ra l Step -  environm en ta l m anagem en t p rogram m e____________________________________________

TS16949: A  successfu l partnersh ip  betw een In ternational S tandards O rganisation  (ISO ) and the in ternational 
au tom otive industry  has resu lted  in the pub lication  o f a new edition o f ISO /T S 16949, w hich specifies 
quality  system  requ irem ents fo r suppliers in th is sector. It is expected  that the technical specification  
(TS) will becom e the com m on and unique basis fo r the au tom otive industry 's quality  m anagem ent 

_______ system  req u irem en ts w orldw ide , g rad u ally  rep lacin g  the m ultip le  na tional spec ifica tions now  used  by



the sector

W BC SD  -  W orld B u siness co u n cil f o r  S usta inab le  D evelopm en t

W EEE: W aste E lectrical and E lectron ic  E qu ipm en t L egisla tion  in troduced  by  the E uropean  U nion  in 2003 on 
the re tu rn  o f used  consum ers goods to  the resp onsib ility  o f the m anufacturer. T h is leg isla tion  has been 

 fu lly  im p lem en ted  in Ireland  since Ju ly  2005._________________________________________________________
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