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Abstract: Using an annual employment survey data set we construct aggregate job flow rates for 
the Ir ish manufacturing sector for the period 1974 to 1994. We report the existence of simul
taneous job creation and job destruction, inducing job turnover well above that necessary to 
accommodate net employment changes at the aggregate or even very refined sectoral level, over 
the entire sample period. This job turnover is caused by a large proportion of the total plant 
population making mostly persistent adjustments to its employment level. The properties of the 
aggregate job flows in the Irish manufacturing sector conform well to the stylised facts derived 
from studies of aggregate job flows in the manufacturing sectors of other developed countries. 
Moreover, these properties hold regardless of whether we restrict our sample to continuing 
plants or entering and exiting plants. 

I I N T R O D U C T I O N 

T he relat ively recent emergence of studies on job flows has unveiled the 
existence of a large amount of ongoing reshuff l ing of employment 

beyond t h a t necessary to accommodate net employment changes at the 
aggregate or even very refined sectoral level. The heterogeneity of f i r m level 
labour demand behaviour over the whole business cycle imp l i ed by th i s 
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f inding, which lies i n contrast to t radi t ional representative firm models found 
i n s tandard textbooks, has k ind l ed much interest i n job flows among 
economists. Through the use of establishment level employment data sets, 
the characteristics and cyclical properties of aggregate job flows have now 
been documented for numerous countries; Contini and Revil l i (1987) for I ta ly ; 
Davis and Ha l t iwange r (1992) for the US; Boeri and Cramer (1992) for 
Germany; Ba ldwin , Dunne and Hal t iwanger (1994) for the US and Canada; 
Salvanes (1996) for Norway; Konings (1995) for the U K ; and Albsek and 
S0rensen (1995) for Denmark, to name a few. 1 These studies have confirmed 
the existence of large magni tudes of s imultaneous, though cycl ical ly 
asymmetric, aggregate job creation and job destruction internat ional ly . To 
date, however, there has been no parallel study for I re land . 2 

The purpose of th is paper is to document the properties of the job flows of 
the I r i s h manufac tur ing sector. These are constructed by aggregating the 
number of jobs created and jobs destroyed from the plant level us ing an 
annual employment panel survey. Our data set is a par t icular ly attractive 
one i n tha t i t covers v i r t ua l ly a l l plants i n the manufacturing sector over the 
period 1974 to 1994 and, hence, allows us to undertake a study of aggregate 
job flows over a long t ime period while encountering few problems of sample 
selection bias. Where possible, we compare our results to those derived from 
studies of other countries. Such a comparison is of part icular interest given 
t h a t I r e l and has implemented a strong in tervent ionis t i ndus t r i a l policy, 
ma in ly v ia an extensive provision of grants, since the 1950s i n an effort to 
a t t ract foreign direct investment and promote indigenous indust ry growth. 
One migh t thus expect different employment behaviour by plants located i n 
I re land, and hence different aggregate job flow properties, relative to plants 
i n other developed countries. 

We proceed as follows. I n Section I I our data set is described. I n Section I I I 
we document the properties of the I r i sh aggregate job flows using a variety of 
indices and measures. The importance of plant turnover i n the aggregate job 
flows is investigated i n Section IV. We conclude i n Section V. 

I I D A T A SOURCE 

Our data source is the annual employment panel survey carried out by 
Forfas since 1973, covering a l l known active manufac tur ing and inter
nationally-traded service companies. The response rate to this survey has on 

1. For a survey of studies for these and other countries see O E C D (1996). Roberts (1995) 
studies aggregate job flows in developing countries, while Konings, Lehmann and Schaffer (1996) 
document aggregate job flows in a transition economy. 

2. Some limited summary statistics on job flows were provided by Forfas (1995). 



average been extremely h igh , generally over 99 per cent. The u n i t of 
observation is the ind iv idua l plant, for which the number of permanent f u l l -
t ime and par t - t ime employees is reported. Each p lant is, amongst other 
things, identif ied by a unique plant number and i ts 4-to-5 d ig i t N A C E code 
sector of loca t ion . 3 These identifiers are only changed i f there is an actual 
change of ownership. Whi le our inab i l i t y to dis t inguish b i r ths and deaths 
from take-overs may create some problems i n terms of overs ta t ing the 
aggregate flows resul t ing from "births" and "deaths", we suspect tha t , as a 
whole, take-overs would resul t i n only negligible measurement errors i n 
our flow calculations. I n measuring employment at the plant level to arr ive 
at aggregate job flows we only consider permanent fu l l - t ime employees. 
Addi t iona l ly , i n order to conduct more accurate in terna t ional comparisons, 
we only include plants from the manufacturing sector. 

Three s t ruc tura l breaks i n the collection of data are wor thy of ment ion. 
F i r s t , i n 1990 a l l plants wh ich had not responded to the survey were 
investigated and, i f no longer i n existence, the i r employment level was set 
equal to zero. Second, i n the same year plants tha t came under the coverage 
of the Shannon Development Board (Mid-West Region) were assigned new 
identif ication numbers. The employment level under the old number was set 
equal to zero and reappeared under the new p lan t number i n 1991. 
Unfor tuna te ly , we have no documentat ion t h a t allows us to d i s t ingu i sh 
between the actual b i r ths and deaths and re-classifications. 4 These two 
aspects would tend to overstate the plant and job turnover rate i n 1990 and 
we thus exclude figures for 1990 i n a l l calculations of averages, correlations 
and other summary measures of our indices. Th i rd , from 1994 onward, and to 
a s l ight extent i n 1993, most plant bir ths of less t han 20 employees were no 
longer covered by the survey and thus, arguably, most b i r ths from tha t point 
onward are generally not captured by our data set, a factor tha t w i l l tend to 
understate job creation and b i r t h ra te . 5 

3. One should note that we cannot determine the age of those plants that already existed in 
1973 as we have no documentation concerning their date of start-up. Given this feature we 
cannot undertake an analysis of job flows by plant age without encountering problems of sample 
selection bias. For a discussion of the importance of those plants incumbent to our data set and 
some limited analysis by plant age see Strobl (1996). 

4. In order to check the importance of these features we investigated the number of deaths in 
1989, 1990 and 1991 and found these to be 429, 808 and 448, respectively. In the Mid-West 
region the number of deaths for 1989, 1990, and 1991 were 28, 437 and 56, respectively. Simi
larly, the number of births in 1990, 1991 and 1992 were found to be 325, 346 and 298, 
respectively, and the total number of births in the Mid-West region in 1990, 1991 and 1992 were 
found to be 56, 123 and 52, respectively. Thus the structural break is likely to have exaggerated 
our measure of job turnover in the Mid-West region and the overall figure in 1990. 

5. Ninety per cent of the total number of births over the period 1974 to 1992 were by firms of 
less than 20 employees. 



Throughou t th i s paper we w i l l be m a k i n g references to results on 
aggregate job flows derived from studies of the manufactur ing sectors i n 
other countr ies; namely the U K ; US; Canada; Aus t r a l i a ; Norway and 
D e n m a r k . 6 I t must however be realised tha t data sets across countries are 
not s t r ic t ly comparable. The data sets used for the construction of the US and 
Canadian job flows consist of employment surveys of plants which i n number 
are substant ial ly less than the to ta l population of plants i n the respective 
manufacturing sectors. 7 The U K results are part icularly difficult to interpret, 
i n a relat ive sense, i n tha t they are derived from almost exclusively large 
plants (average employment size 4,530) and do not cover bir ths and deaths. 
The data set used for the Aus t ra l ian results is based on 4-digit ASIC sectors 
rather than plant level data. Perhaps the most comparable results are those 
of Norway and Denmark. These data sets, l ike the I r i s h one, place no size 
restrictions on the plants included and cover the whole manufacturing sector. 
However, they do, un l ike the I r i s h one, account for take-overs. I n contrast, 
the I r i s h data set has a 40 per cent and a 110 per cent greater period of 
coverage than the Norwegian and Danish data sets, respectively. I t becomes 
clear t h a t in terpre ta t ions of differences or s imi lar i t ies i n results across 
countries must be made w i t h caution. On the one hand, they may be due to 
genuine s imi l a r i t i e s or differences of I r i s h re la t ive to other countries ' 
plants/firms, whi le on the other hand they may be at t r ibutable to data set 
differences or, of course, some combination of both. Despite these reser
vations, the s t rong prevalence of some features across countries meri ts 
internat ional comparisons. 

I l l AGGREGATE JOB FLOWS 

We construct the aggregate job flows for the I r i sh manufacturing sector i n 
the sp i r i t of Davis and Hal t iwanger (1992). A plant's size at t ime t , x e t , is 
defined as its average employment (n) between t - 1 and t : 

n ^ + n , ^ 

2 

We define the employment growth rate of a plant as follows: 

6. For the remainder of this paper all results presented for countries other than Ireland are 
taken from Baldwin, Dunne and Haltiwanger (1994) for the U S and Canada for the sample 
period 1973 to 1987, Salvanes (1996) for Norway for the sample period 1977 to 1986, Konings 
(1995) for the U K for the sample period 1973 to 1987, Borland (1996) for Australia for the sample 
period 1978 to 1992, and Albaek and Sorensen (1995) for Denmark for the sample period 1981 to 
1991. 

7. However, the U S and Canadian aggregate job flows provided here have been adjusted by 
Baldwin et al. (1994) to be comparable to each other. 



Set = ' 
n e t - l (2) 

This measure is symmetric about zero and lies i n the closed in te rva l [-2,2] . 
The left endpoint corresponds to the growth rate of a plant tha t dies, whi le 
the r i g h t endpoint corresponds to a p lant b i r t h . The g rowth rate above is 
monotonical ly related to the conventional g rowth rate i n t h a t these two 
measures are approximately equal for values near zero. 

To obtain the aggregate job creation and job destruction rates the g rowth 
rate of each plant was computed, categorised as either positive or negative, 8 

size-weighted and then summed w i t h i n this category: 9 

P O S t = I 
e e E t V X t J 

g e t . F o r Set > ° (3) 

N E G t 

e e E . 

A e t 

x t 

Set| . F o r get < 0 (4) 

where E i t can be defined to be the whole manufacturing sector at t ime t or a 
chosen subset of plants i n the manufacturing sector, X t is the (average) size of 
the whole manufacturing sector over the period t - 1 to t , and POS t and N E G t 

are the job creation and job destruction rate, respectively. This leads to three 
further identities: 

N E T t = P O S t - N E G t (5) 

S U M t = POS t + N E G t (6) 

RES t = S U M t - I N E T I (7) 

where N E T t is the net employment growth rate of the manufactur ing sector, 
S U M t , commonly termed the job reallocation rate, is a measure of to ta l job 
turnover and R E S t is the rate of job reallocation beyond tha t necessary to 
accommodate net changes i n the manufacturing sector between t - 1 and t. 

The computed aggregate job flow rates i n the I r i s h manufactur ing sector 
are reported i n Table l 1 0 and graphed i n Figure 1. The magni tude of 

8. Plants experiencing zero growth over a time interval do not add to the aggregate job flows. 
9. Alternatively, the number of jobs created (destroyed) could have been summed and then 

divided by the average size of the sector in question in order to obtain the aggregate job creation 
(destruction) rate. 

10. All tables are located in Appendix B. 



simultaneous job creation and job destruct ion over the ent i re period is 
s t r ik ing . Table 1 reveals that , on average the job creation rate was 8.4 per 
cent and the job destruction rate was 8.9 per cent over the period 1974 to 
1994. These results imply an average job life of 11.2 years . 1 1 Fur ther inves
t i ga t i on reveals tha t , on average, the job turnover can be a t t r ibu ted to 
employment adjustments by more than 60 per cent of the plant population at 
each point i n t ime . This fact, i n conjunction w i t h the s imul tanei ty of job 
creat ion and job destruct ion, suggests considerable heterogeneous plant 
behaviour at any one point i n t ime. 

Overall , the aggregate job flows induced an average net negative growth of 
0.5 per cent. Over our sample period this translates into a net cumulative loss 
of 10 per cent, i.e., 22,112 jobs, of employment i n the manufacturing sector. I t 
is apparent from Figure 1 tha t the job destruction rate rises whi le the job 
creation rate falls i n periods of net negative employment growth. Simi lar ly , 
job des t ruc t ion drops wh i l e job creation rises i n t imes of positive net 
employment growth. Assuming tha t net employment growth is an indicator of 
the business cycle, we can conclude tha t job destruction moves counter-
cycl ical ly w h i l e job creat ion is pro-cyclical . This is confirmed by the 
correlation coefficients of the job creation rate and job destruction rate w i t h 
the net g rowth rate, given i n the last row of Table l . 1 2 A comparison of the 
coefficients shows tha t job destruction is more cyclically responsive than job 
creation. Moreover, according to Figure 1 job destruction exhibits greater 
vo l a t i l i t y t h a n job creation; this is verified by the i r variances reported i n 
Table 1. Given th i s asymmetry i n t ime series vo la t i l i t y , the correlat ion 
between the job turnover and the net g rowth rate is nega t ive . 1 3 I n other 
words, i n a recession there is more tota l and, as the correlation of RES t w i t h 
the net growth rate i n Table 1 reveals, more excess job turnover. 

For the sake of documenting the in ternat ional experience, we depict i n 
Table 2 the I r i sh job creation and job destruction rates alongside those of the 
manufactur ing sectors of Norway (N), Denmark (D), U K , US and Canada (C). 
One migh t expect large in ternat ional discrepancies i n results on aggregate 

11. Assuming stationarity and a stable distribution of job creation and destruction the average 
job life is just the inverse of the job destruction rate. 

12. Al l correlations (Pearson) in this paper are with respect to the aggregate net growth 
rate. Given the small number of obsevations over time available from the Irish data set and, 
especially, from the data sets of the other countries addressed in this paper, we do not employ 
tests for statistical significance for any of the correlations calculated. 

13. Using the definition of the Pearson correlation coefficient and (4) and (5), the numerator of 
the correlation coefficient reduces to : 

, „ „ , „ ^ C O V ( S U M , N E T ) V A R ( P O S ) - V A R ( N E G ) 
p ( S U M . N E T ) = , = = , = • 

VVAR (SUM)VAR(NET) V V A R ( S U M ) V A R ( N E T ) 



job flows not only due to data set differences but also because the indus t r i a l 
structures, ins t i tut ions and indus t r ia l policy are l ike ly to differ widely across 
countries. However, as documented i n Tables 2 and 3, the existence and large 
magnitude of simultaneous job creation and job destruction over the entire 
business cycle and the asymmetric cyclical reaction of job creation and job 
destruction are common features of the manufacturing sectors for each of the 
countries i n q u e s t i o n . 1 4 , 1 5 Moreover, excess job reallocation, a measure of the 
severity of the s imultanei ty of job creation and destruction, is substantial i n 
a l l countries. One should note, however, tha t job reallocation is not un i formly 
counter-cyclical across countries. 

Employment adjustment by plants could constitute responses to temporary 
aggregate, sectoral or idiosyncratic shocks or could be adjustments of a 
permanent nature indicat ing s t ructural changes. To investigate whether the 
observed large job turnover constitutes temporary or permanent employment 
adjustments by plants we calculate the persistence of jobs created and jobs 
destroyed i n Table 4. For each year t FPOS t is the fraction of jobs created at t 
t ha t s t i l l persist at t + 1 and FPOS2 t is the fraction of jobs created at t tha t 
s t i l l persist at t+2. CFPOS2 t measures the fraction of jobs created tha t persist 
at t+2 condit ional upon surv iv ing the f i rs t year. S imi la r ly , F N E G t is the 
fraction of jobs destroyed i n year t tha t remain destroyed at t + 1 , F N E G 2 t is 
the fraction of jobs destroyed i n year t t ha t r ema in destroyed at t+2 , and 
C F N E G 2 t the fraction of jobs remaining destroyed after two years conditional 
on hav ing done so after o n e . 1 6 We find t h a t i n aggregate the average 
persistence of jobs created after one and two years is less than the equivalent 
persistence measures of jobs destroyed. After one year on average 65 per cent 
of those jobs created persist and s l ight ly over h a l f r emain after two years. 
The probabi l i ty of a job created surv iv ing two years condit ional on hav ing 
survived the first is thus on average 81 per cent. On the other hand, more 
than three-quarters of the jobs tha t were destroyed remain so after one year 
and the persistence rate only falls another 5 per cent a year thereafter. This 
results i n a h igh average conditional destruction probabil i ty of 93 per cent. 
Thus job creation appears to be a more temporary phenomenon. Results 
obtained for other countries are displayed i n Table 5. For the US and the U K , 

14. The fact that the U K job flows are somewhat lower is likely to be due to the fact that the 
data set employed did not include births and deaths and was plagued by an oversampling of 
large plants. 

15. In a study of aggregate job flows in the developing countries of Chi le , Columbia and 
Morocco, Roberts (1995) found that for these countries job creation showed greater fluctuations 
than job destruction. 

16. It must be kept in mind that these indicators of job flow persistence will involve some 
degree of error because our data does not allow us to distinguish between the type only the 
number of jobs at each plant over time. 



as i n I r e l and , the one and two year persistence rates are greater for job 
destruction than job creation. I n terms of job creation there is l i t t l e difference 
i n magnitude of the persistence rates except for the two year persistence rate 
of the U K . I n contrast there appears to be greater divergence i n the case of 
job des t ruct ion. Overa l l , however, there are remarkable s imi la r i t i es i n 
magnitude across countries i n terms of job flow persistence. 

Our resul ts on job flow persistence indicate t h a t job creat ion and 
destruction constitute more permanent than temporary employment adjust
ments. F rom Table 1 we know tha t these positive and negative adjustments 
occur extensively and simultaneously. Of course, the s imul tane i ty of job 
creation and destruction could be due to the fact t ha t some sectors contain 
only expanding or enter ing plants and other sectors only ex i t ing or con
t rac t ing plants, i.e., where the magnitude of the aggregate job flows is solely 
due to inter-sectoral employment shifts. I n other words, there may have been 
a change of the sectoral composition of the I r i sh manufactur ing sector over 
our sample period. The job turnover could, however, also be due to s imul
taneous job creation and job destruction w i t h i n sectors, i.e., in tra- industry job 
turnover. We use the following decomposition of total job turnover, S U M t , due 
to Dunne et al. (1989), to examine this issue: 

S U M t = | N E T t | + l | N E T i t | - | N E T t | • l [ S U M i t - | N E T i t | ] (8) 

where the f i r s t t e r m is the job turnover due to net aggregate employment 
changes i n manufactur ing, the second t e rm constitutes job turnover due to 
employment shifts across the i sub-sectors not reflected i n aggregate net 
employment changes, and the f inal t e rm measures the in t ra - indus t ry job 
t u rnove r i n excess of inter-sectoral employment shifts. The average, 
m i n i m u m and m a x i m u m as percentages of to ta l job turnover of the three 
terms i n (8) are depicted i n Table 6 for the standard 2 to 3 digi t NACE sector 
(10 sectors) and a 4 to 5 d ig i t N A C E sector (208 sectors) classification. 
Accordingly, and as was already implied by the large magnitude of RES ^ over 
our ent i re sample period, net aggregate employment changes can only 
account for a small proport ion of to ta l job t u rnove r . 1 7 While inter-sectoral 
shifts i n excess of net aggregate changes account for a greater proport ion 
t han net aggregate employment changes, excess intra-sectoral job turnover 
account at any point i n t ime for at least ha l f of tota l job turnover. Even i f we 
use the m a x i m u m of sectoral disaggregation as allowed by our data set 
classification i.e., 208, 4 to 5 digi t NACE sectors, intra-sectoral job turnover 

17. R E S t is of course just the sum of the second and third term of Equation (8) divided by total 
manufacturing size. 



accounts on average for over ha l f of total job t u rnove r . 1 8 Thus, even at a very 
disaggregated sectoral level, there is considerable plant heterogeneity w i t h i n 
sectors. Correlat ions displayed i n the last row of Table 6 show t h a t the 
proportion due to inter-sectoral employment shifts increases while tha t due to 
intra-sectoral employment changes falls dur ing recessions. Thus, i n bad times 
the r e shuf f l ing of employment oppor tun i t ies across indus t r i e s gains 
importance relative to tha t w i t h i n industries. 

I V T H E ROLE OF P L A N T TURNOVER 

The large excess job turnover, both across and w i t h i n industr ies , t a k i n g 
place i n the I r i s h manufac tu r ing sector over our sample period i m p l y 
considerable ongoing s t ructural changes. Moreover, the degree of persistence 
of these job flows even two years after their occurrence suggests a substantial 
degree of permanence. A n impor tant element of I r i s h indus t r i a l policy has 
been the strong encouragement of indigenous f i rm start-up and foreign direct 
investment over our sample period. Thus we now t u r n to investigate the role 
of plant bir ths and plant deaths, of both unsuccessful entrants and inefficient 
incumbent plants, i n the job churning observed i n aggregate. 

We define the plant population size i n the I r i s h manufactur ing sector as: 

a E t = P E t + P E t - 1 (9) 
2 

where p E t is the number of plants i n establishment category E at t ime t and 
a E t is the average number of plants i n establishment category E over the 
t ime period t - 1 to t . Plant turnover may then be defined as follows: 

p t o E t = ^ i t ± ^ . (10) 
a E t 

where b E t and d E t are the number of b i r ths and deaths, respectively, and 
p t o E t is the plant turnover rate i n establishment group E over the t ime 
period t - 1 to t . The b i r t h rate can be found by e l i m i n a t i n g d E t i n the 
numerator and, s imilar ly , the death rate is derived by e l imina t ing b E t from 
the numerator. 

We depict the p lan t turnover , b i r t h , and death rates i n Figure 2 . 1 9 

Accordingly, the plant turnover rate increased u n t i l the late 1980s but since 
then has been on a t rend of decline. The b i r t h rate increased over the 1970s; 

18. Dominance of intra-sectoral turnover in total job turnover was found for instance for the 
U K by Konings (1995), for Norway by Salvanes (1996), and for Australia by Borland (1996). 

19. It is likely that the spike in the death rate in 1990 and the fall of the birth and death rates 
in 1994 is in part attributable to the structural breaks in the data set mentioned in Section I I . 



however, i t has been on a slight but steady decline thereafter. On a rise u n t i l 
the late 1980s, the death rate now shows no clear t rend. The graph reveals 
tha t the number of plants consistently increased u n t i l the 1990s, but is now 
fa l l ing , as the death rate generally dominates the b i r t h rate. The summary 
statistics given i n Table 7 reveal tha t plant turnover has been substantial, on 
average 12.4 per cent. S imi lar ly , the death rate was on average 5.3 per cent, 
w h i l e 7.0 per cent of the p lan t populat ion was on average "new". The 
correlations w i t h respect to the net growth rate given i n the last row of Table 
7 show t h a t bo th the death and b i r t h rate, and consequently the p lan t 
turnover rate, are counter-cyclical; the death rate being slightly more so than 
the b i r t h r a t e . 2 0 Thus, both b i r t h and death occurrence increases, and may be 
a sign of greater s t ructural change, dur ing bad times. 

To investigate the sectoral composition of the large plant turnover i n 
aggregate we define the net growth rate of plant population as: 

where the first t e rm is the plant turnover due to aggregate net changes i n the 
plant population, the second te rm is the part of plant turnover tha t is due to 
a shift of plant population between i industries i n excess of the net aggregate 
changes, and the final t e rm is the in t ra- indus t ry plant turnover; summary 
measures of these are provided i n Table 8. Accordingly, aggregate net 
changes i n plant population account on average for nearly 21 per cent of total 
p l an t turnover . Under the broader sectoral classification scenario in t e r 
indust ry shifts i n plant population can only account for a small proportion of 
plant turnover. I n contrast, the average shifting of plants across industries is 
greater t han net aggregate changes i n p lan t populat ion using the more 
disaggregated defini t ion of sectors. The most important determinant of tota l 
p lan t turnover is tha t which takes place w i t h i n industries; i t constitutes on 
average over h a l f of plant turnover regardless of what sectoral classification 
is employed. The cyclical properties of the three components reveal that , i n 
contrast to job turnover, dur ing bad times intra-industry plant turnover rises, 
w h i l e the sh i f t i ng of p l an t popula t ion across indus t r ies is v i r t u a l l y 
independent of the business cycle. 

pnet t = (11) 

and adopt (8) to decompose tota l plant turnover via: 

p to t = | p n e t t | + l | p n e t i t | - | p n e t t | + l [ p t o i t - | p n e t i t | ] (12) 

20. In contrast, births are positively correlated in Denmark, see Albsek and S0rensen (1995) 
for details. 



Figure 2 and Table 7 clearly indicate the importance of plant turnover as a 
determinant of p lant population i n I r i s h manufactur ing. I n order to assess 
the role of this p lant turnover i n the aggregate job flows we decompose the 
aggregate job creation rate into the parts due to expanding cont inuing plants 
(EXP) and enter ing plants (EN), and the job destruction rate in to the parts 
due to contract ing cont inuing plants (CON) and ex i t ing plants (EX) and 
depict these i n Table 9. Accordingly, the propor t ion due to p lan t b i r th s 
(EN(%)) is on average 24.2 per cent of to ta l job creation. I n contrast, i n 
Norway plant en t ry const i tuted on average 10.8 per cent of job creation, 
however this difference is l ike ly to be at least i n part due to the fact tha t our 
measure includes plant take-overs. Table 9 also reveals tha t p lant exit plays 
a greater role i n job destruction than plant entry i n job creation, averaging 
over a t h i r d of to ta l job destruction i n manufacturing. Overall , plant turnover 
causes on average 24.8 per cent, however, has on occasion been the source of 
over 37 per cent, of tota l job turnover i n the I r i s h manufacturing sector. 

The cyclical properties given i n Table 9 show t h a t job creat ion and 
destruction due to incumbent plants are substantial ly more cyclically sen
sit ive t han job creation due to enter ing and job destruction due to ex i t ing 
plants. As expected, job creation due to expanding plants is pro-cyclical and 
job destruction due to contracting plants is counter-cyclical. Job turnover due 
to plant exits is characterised by greater cyclical sensitivity, -0.66, than tha t 
due to p lant entry, 0.30, whi le there is v i r t u a l l y no dis t inct ion between the 
response of expanding and contracting incumbents to the aggregate business 
cycle as indicated by the net employment g rowth rate. Thus the cyclical 
asymmetry between job creation and job destruction holds even when we 
decompose the job flows into those due to incumbents and those due to p lant 
turnover. The fact tha t job creation due to plant entry is pro-cyclical while the 
b i r t h rate increases dur ing a recession suggests tha t even though the number 
of b i r ths increases i n bad times, thei r average size decreases substantial ly. 
Examin ing job turnover, on the other hand, we find tha t the proportion due to 
p l an t tu rnover shows a greater response to aggregate net employment 
movements t h a n employment adjustments by incumbent plants. Bo th of 
these are, as is the aggregate job turnover rate, found to be counter-cyclical. 

Our results confirm tha t p lan t turnover contributes s ignif icantly to job 
turnover . The cyclical and v o l a t i l i t y properties of the job flows due to 
incumbent plants and plant turnover are i n l ine w i t h those of the aggregate 
job flows and thus suggest tha t the cyclical asymmetry between job creation 
and job destruct ion and the l u m p i n g of job real locat ion i n recessionary 
periods holds regardless of whether we restr ict our sample to cont inuing or 
exi t ing and entering plants. 



V CONCLUSION 

I n th is paper we have documented the characteristics of the aggregate job 
flows and thus provide a f i rs t insight into the employment dynamics of I r i sh 
manufactur ing. Our findings show tha t i n terms of labour demand the I r i s h 
manufactur ing sector is not a static structure perturbed by aggregate shocks. 
Rather i t is characterised by large amounts of simultaneous job creation and 
job destruct ion w i t h i n even very disaggregated sectors due to incumbent 
plants and p lan t turnover , r esu l t ing i n continuous s t ruc tura l changes of 
considerable persistence. Our results thus provide evidence for the prevalence 
of heterogeneous plant behaviour, a feature tha t t rad i t iona l representative 
f i r m models found i n standard textbooks fai l to explain. 

F ina l ly , i t must be noted tha t the results presented here are for the most 
part based on aggregate flows. As such they are constructed wi thout regard to 
plant size, sector of location, or indigenous/foreign ownership t y p e . 2 1 Further 
disaggregation of the aggregate job flows by these features w i l l inevi tably 
provide a more intr icate understanding of the employment dynamics of I r i s h 
manufacturing. This w i l l be a direction of future research. 
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Figure 1: Job Flow Rates in Irish Manufacturing 1974 to 1994 

21. For some preliminary results on job flows by plant size and by indigenous and foreign 
ownership disaggregation see Strobl et al. (1996) and Strobl (1996). 
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Figure 2: Plant Turnover, Birth and Death Rates 

A P P E N D I X B 

Table 1: Aggregate Job Flow Rates 

Year POS NEG NET SUM RES 

1974 7.5 7.1 0.4 14.5 14.2 
1975 6.6 10.2 -3.6 16.8 13.3 
1976 9.6 7.7 2.0 17.3 15.3 
1977 9.8 7.7 2.1 17.5 15.4 
1978 9.1 5.9 3.2 15.0 11.9 
1979 10.1 6.1 4.0 16.2 12.2 
1980 7.8 10.7 -2.8 18.5 15.7 
1981 8.2 9.7 -1.5 17.9 16.4 
1982 7.0 10.0 -2.9 17.0 14.1 
1983 7.9 12.5 -4.7 20.4 15.7 
1984 7.4 11.1 -3.7 18.6 14.9 
1985 7.7 10.7 -3.1 18.4 15.4 
1986 7.8 9.9 -2 .1 17.7 15.6 
1987 7.5 11.0 -3.5 18.5 15.0 
1988 9.0 7.9 1.0 16.9 15.9 
1989 10.0 7.4 2.6 17.4 14.8 
1990 8.9 8.2 0.8 17.1 16.3 
1991 7.9 8.3 -0.3 16.2 15.9 
1992 7.7 8.0 -0.3 15.7 15.4 



Table 1 (continued): Aggregate Job Flow Rates 

Year POS NEG NET SUM RES 
1993 8.5 9.8 -1.3 18.3 17.0 
1994 10.3 6.4 3.9 16.8 12.9 

AVE 8.4 8.9 -0.5 17.3 14.9 
VAR 1.2 3.6 7.8 1.9 1.9 
CORR 0.87 -0.96 — -0.61 -0.46 

Table 2: International Comparison of Aggregate Job Flow Rates 

POS NEG 
Year IE N D UK US C IE N D UK US c 
1974 7.5 * * 3.1 11.9 11.1 7.1 * * 1.5 6.1 6.6 
1975 6.6 * * 2.6 9.0 9.7 10.2 * * 1.0 9.3 7.7 
1976 9.6 * 1.0 6.2 9.4 7.7 * * 4.4 16.5 11.9 
1977 9.8 7.5 1.3 11.2 9.4 7.7 6.8 * 3.5 9.4 9.3 
1978 9.1 7.6 * 2.5 11.0 7.8 5.9 8.9 * 2.6 8.6 10.1 
1979 10.1 7.2 * 2.1 10.9 13.3 6.1 8.5 * 2.6 7.3 8.3 
1980 7.8 6.8 * 2.2 10.3 12.1 10.7 7.0 * 3.0 7.0 8.5 
1981 8.2 6.6 11.6 0.9 8.0 9.8 9.7 8.1 13.4 7.8 9.1 10.1 
1982 7.0 5.2 11.4 0.9 6.3 9.8 10.0 8.1 10.8 12.1 11.4 9.6 
1983 7.9 6.2 11.6 0.7 6.8 7.6 12.5 12.6 11.4 11.3 14.5 15.4 
1984 7.4 7.5 15.4 0.4 8.4 10.7 11.1 8.5 8.8 7.3 15.5 12.9 
1985 7.7 8.6 14.5 1.1 13.3 12.4 10.7 7.9 9.2 6.0 7.6 9.3 
1986 7.8 9.6 12.0 1.1 7.9 12.0 9.9 8.6 11.2 8.6 11.1 9.4 
1987 7.5 7.5 10.5 2.1 7.9 12.9 11.0 7.9 12.7 6.0 12.1 10.5 
1988 9.0 7.8 10.9 * * * 7.9 13.8 12.6 * * * 

1989 10.0 6.8 11.9 * * * 7.4 14.4 10.8 * * * 
1990 8.9 8.6 11.6 * * * 8.2 10.9 12.0 * * * 
1991 7.9 8.1 10.4 * * * 8.3 10.3 * * * 
1992 7.7 7.7 * * * * 8.0 10.8 * * * * 

1993 8.5 * * * * * 9.8 * * * * * 
1994 10.3 * * * * * 6.4 * * * * 

Table 3: International Correlations of Aggregate Job Flow Rates22 

POS NEG SUM 

I E 0.87 -0.96 -0.61 
N 0.43 -0.92 -0.67 
D 0.97 -0.97 0.00 
U K 0.85 -0.99 -0.95 
U S 0.92 -0.96 -0.54 
c 0.82 -0.86 -0.24 

22. Correlation with respect to the country's own net growth rate 



Table 4: Job Persistence Indicators 

FPOS FPOS2 CFPOS2 FNEG FNEG2 CFNEG2 

1974 0.53 0.44 0.83 0.74 0.69 0.93 
1975 0.73 0.61 0.84 0.60 0.53 0.88 
1976 0.66 0.57 0.87 0.67 0.61 0.92 
1977 0.72 0.63 0.87 0.66 0.60 0.92 
1978 0.71 0.50 0.71 0.71 0.68 0.96 
1979 0.60 0.49 0.81 0.80 0.75 0.93 
1980 0.62 0.50 0.80 0.70 0.66 0.94 
1981 0.62 0.49 0.78 - 0.81 0.77 0.95 
1982 0.64 0.52 0.81 0.80 0.74 0.93 
1983 0.64 0.54 0.85 0.83 0.78 0.95 
1984 0.63 0.50 0.80 0.85 0.80 0.94 
1985 0.62 0.47 0.76 0.78 0.75 0.96 
1986 0.59 0.47 0.80 0.82 0.76 0.94 
1987 0.72 0.63 0.88 0.81 0.70 0.87 
1988 0.70 0.58 0.84 0.79 0.72 0.91 
1989 0.70 0.54 0.78 0.73 0.67 0.92 
1990 0.64 0.50 0.78 0.83 0.79 0.96 
1991 0.61 0.44 0.73 0.80 0.75 0.94 
1992 0.63 0.54 0.85 0.76 0.68 0.89 
1993 0.72 • * 0.66 * * 

Ave. 0.65 0.53 0.81 0.75 0.70 0.92 

Table 5: International Comparison of Job Persistence Indicators 

FPOS FPOS2 FNEG FNEG2 

IE 0.65 0.53 0.76 0.71 
UK 0.62 0.31 0.81 0.61 
US 0.67 0.50 0.81 0.73 
N 2 3 0.68 0.58 0.66 0.63 
DK 0.71 0.58 0.71 0.58 

Table 6: Sectoral Decomposition of Job Reallocation (%) 

2 to 3 digit NACE 4 to 5 digit NACE 
Sectors Sectors 

Agg Inter Intra Agg Inter Intra 

Average 11.6 17.7 70.8 11.6 31.6 56.8 
Maxi 24.8 33.3 85.5 24.8 42.6 69.3 
Min 1.8 0.5 50.9 1.8 13.7 41.7 
Correl 0.25 -0.93 0.72 0.25 -0.93 0.80 

23. Results are taken from Salvanes (1996) for the sample period 1977-82. 



T H E E C O N O M I C A N D S O C I A L R E V I E W 

Table 7: Plant Turnover, Birth and Death Rates 

Firm Turnover Birth Death 

Average 12.4 7.0 5 3 
Correlation -0.41 -0.12 -0 37 

Table 8: Sectoral Decomposition of Plant Turnover (%) 

2 to 3 digit NACE 4 to 5 digit NACE 
Sectors24 Sectors 

Agg Inter Intra Agg Inter Intra 

Average 20.9 7.4 71.7 20.9 24.4 54.7 
Max 52.7 22.3 89.1 52.7 58.0 67.8 
Min 0.2 0.0 47.3 0.2 4.3 40.6 
Correl 0.27 0.07 -0.43 0.27 0.03 -0.68 

Table 9: Decomposition of Aggregate Job Flow Rates by Plant Turnover (PT) 
and Continuing Plants (CP) 

Year EXP CON EN EN(%) EX EX(%) SUM-CP SUM-PT SUM-PT(%) 

1974 5.7 5.4 1.7 23.4 1.7 23.5 11.1 3.4 23.4 
1975 5.0 8.5 1.7 24.9 1.7 16.7 13.5 3.3 19.9 
1976 7.0 5.6 2.6 27.4 2.0 26.5 12.6 4.7 27.0 
1977 7.1 4.9 2.7 27.4 2.8 36.7 12.0 5.5 31.5 
1978 6.9 3.4 2.2 24.0 2.5 42.3 10.4 4.7 31.2 
1979 7.6 4.3 2.5 24.7 1.8 30.0 11.9 4.3 26.7 
1980 5.6 7.9 2.2 28.5 2.7 25.5 13.5 5.0 26.8 
1981 6.2 6.1 2.0 24.5 3.6 36.8 12.3 5.6 31.2 
1982 5.3 7.2 1.7 24.3 2.7 27.5 12.5 4.4 26.1 
1983 5.9 8.1 1.9 24.8 4.5 35.7 14.0 6.4 31.5 
1984 5.4 6.4 2.0 27.0 4.7 42.2 11.9 6.7 36.1 
1985 5.5 6.0 2.2 28.5 4.7 44.1 11.5 6.9 37.6 
1986 5.8 6.1 2.0 25.0 3.8 38.4 12.0 5.8 32.5 
1987 5.6 6.9 1.9 25.0 4.2 37.7 12.5 6.0 32.6 
1988 7.1 4.9 1.9 20.8 3.0 37.9 12.0 4.9 28.9 
1989 8.0 4.7 2.0 20.0 2.7 36.2 12.7 4.7 26.9 
1990 7.4 4.4 1.5 17.2 3.7 45.5 11.8 5.2 30.7 
1991 6.2 5.6 1.7 21.9 2.6 31.9 11.8 4.4 27.0 
1992 5.9 5.6 1.9 24.0 2.5 30.7 11.4 4.3 27.4 
1993 6.5 7.2 2.0 23.2 2.6 26.9 13.7 4.6 25.2 
1994 8.8 5.0 1.5 14.8 1.4 22.2 13.8 3.0 17.6 
A V E 6.4 6.0 2.0 24.2 2.9 32.5 12.4 4.9 24.8 
Correl 0.87 -0.86 0.30 -0.48 -0.66 -0.09 -0.29 -0.51 -0.36 

24. The sectoral classification is the same as that in Table 6. 
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