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S u m m a r y

The aim o f this thesis is to investigate some o f the microeconomic effects o f the 
application o f direct payments (DPs) to support Irish agriculture.

Chapter 1 outlines the context o f direct income support as it is applied in Irish 
agriculture. We find that direct payments have growing importance for Irish 
agriculture since the MacSharry reform o f the Common Agricultural Policy (CAP).

In Chapter 2 we define direct payments and review the effects o f direct payments as 
an income support instrument. The purpose o f this chapter is to highlight the likely 
economic effects o f the change from market price support to direct payments as the 
main instrument o f CAP support.

In Chapter 3, the resource allocation effects o f direct payments are analysed. Our 
econometric analysis o f pooled farm level data, with consideration o f farm specific 
effects, shows the price elasticities o f direct payment eligible outputs with respect to 
prices and direct payments and calculates a rate o f decoupling for the two main 
forms o f livestock payments. We find the compensatory payments introduced as a 
result o f the 1992 CAP reform to be more coupled than the pre-existing payments to 
less favoured areas. Our analysis shows that any increase in premia payments would 
increase the rate o f coupling between the effect o f these supports and farmers’ 
production decisions. Moreover, i f  premia payments were to fu lly  compensate for a 
fall in market revenue, these payments would become very coupled with output 
decisions to the extent that they would severely distort output patterns by attracting 
resources towards livestock enterprises supported with premia schemes.

Chapter 4 examines the effect o f direct payments on labour decisions o f Irish farm 
households. An agricultural household model is employed to derive a model o f time 
allocation, with direct payments as arguments. The model o f time allocation is 
calibrated as an econometric model o f three equations: the decision to participate or 
not in the off-farm labour market, an analysis o f the wage offer facing the household 
member and a labour supply equation showing the effects o f household, human 
capital, farm and local labour market variables on the number o f hours supplied to 
off-farm work. A significant finding is that direct payments deter farm family 
members from taking up off-farm employment by increasing net farm incomes and 
inflating the value o f farm labour which must be exceeded before an off-farm job  is 
considered. The effect o f direct payments on the number o f hours supplied to off- 
farm work is found to be affected by the type o f payment received.

The greater equality in the distribution in farm income is associated with farm 
characteristics in Chapter 5. We analyse whether the improved income distribution 
situation over the CAP reform period has occurred between or w ithin farm 
subgroups. System o f farming and stocking density are the two most important



factors in expla in ing  changes in the distribution o f  farm income. T hese  sam e factors 
are also significant in determ in ing  the e ligibility for d irect paym ents .

In C h ap te r  6, the income distribution effects  o f  direct paym ents  are analysed  using a 
Gini decom posit ion  m ethod  in the spirit o f  Podder (1993). A dynam ic  decom position  
o f  this index o f  inequality show s the effect o f  the change  in the role o f  d irect 
paym ents  on the change in incom e distribution since 1992. Using individual farm 
data  for 1992 and 1996, the im pact on farm income distribution o f  the M acSharry  
C A P  reform is assessed. In addition, the change in the Gini coeffic ien t betw een  
these years is decom posed  into the changes  in the w ith in-source  distribution o f  each 
incom e stream and the share o f  each incom e stream. W e associate  the dram atic  
reduction in farm incom e inequality  that has occurred  over the period o f  the 
im plem enta tion  o f  the M acSharry  reform s with types o f  paym ents  that are m ost 
m odula ted  in operation  i.e. those which have conditions a ttached  that target support 
to low -incom e farms. M arket income rem ains  the single largest influence on 
dec id ing  the incom e ranking o f  a farm w hile  contribu ting  less to total incom e than 
before.

C hap te r  7 looks at future options for d irect paym ents  by exam in ing  fa rm ers’ a ttitudes 
to a scenario  o f  replacing all current d irect paym ents  with one paym ent just if ied  on 
env ironm enta l grounds. An econom etric  analysis  o f  factors affecting fa rm ers’ 
a ttitudes to ju s t  one decoupled  env ironm ent schem e highlighted that lifecycle 
position o f  the farm household , a dairy enterprise, farm size and current dependency  
on direct paym ent support all affected the opinion o f  farm ers on environm ent-based  
paym ents . Highly intensive farms or farm s geared to benefit m ost from the current 
paym ents  reg im e were m ost likely to d isfavour such a policy developm ent.

rh e re  are three parts to  C hapter  8. An overv iew  o f  the thesis recapitu lates the 
structure  o f  the thesis  and the main findings in each chapter. Som e policy 
im plications, em erg ing  from the analysis  in the thesis, are then discussed. A final 
conc lud ing  com m ents  section m entions som e issues, arising from this thesis, which 
would  be suitable for further research.
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B a c k g r o u n d

"'The Common Agricultural Policy has, since it was first set up, demonstrated a 
capacity to adapt and change in the face o f new challenges. In its early years, the 
main focus was to reach the goal o f  increasing agricultural productivity, set out in 
Article 39 o f  the Treaty, as quickly as possible. This approach soon brought results. 
Indeed, the successes were such that it was not long before the CAP was called upon 
to manage production surpluses in certain sectors. The first response that was taken 
was to clamp down on supply by means o f quantitative restrictions. More recently, the 
CAP has embarked on a new approach which is based on two elements: lowering 
institutional prices fo r  key products and offsetting the impact o f  these cuts on 
producer incomes by means o f  direct payments. This approach was the basis o f  the 
1992 reform, which has been broadly successful both in terms o f  market balances and 
in terms o f  stabilising farm incomes''

Directorate General, DG VI, European Com m ission (2000)

The 1992 M acSharry reform s o f  the Com m on Agricultural Policy were the most 

significant and far-reaching changes to have taken place since the policy was put in 

place am ong the six original EEC m em ber states in the early 1960s. This thesis is 

concerned with the shift in em phasis in income support from m arket and price support 

to direct paym ents. One consequence o f  these reform s was to increase the 

contribution o f  direct paym ents (DPs) - the 'cheque in the post' - to farm incomes. By 

the time the M acSharry reform s had been fully phased in, DPs contributed more than 

tw ice as m uch to gross agricultural revenue and incom e arising in agricuhure than 

previously. This thesis highlights some econom ic argum ents to show that the 

increased reliance on direct paym ents since the 1992 M acSharry CAP reform has 

affected agricultural resource allocation, income distribution and prospects for future 

policy reform . W e develop these argum ents in the context o f  an analysis o f  the 

agricultural econom y o f  the Republic o f  Ireland.



Chapter 1

D ir e c t  Pa y m e n t s  in Ir is h  A g r ic u l t u r e

1.1. Setting the context

The 1992 MacSharry reforms o f the Common Agricultural Policy were the most 

significam and far-reaching changes to have taken place in the CAP since the policy 

was put in place among the six original EEC member states in the early 1960s. CAP 

reform employed three new strategies for support o f European agriculture. First, there 

was a shift in emphasis in income support from market and price support to direct 

payments. Second, additional supply control instruments were imposed both at the 

national and regional levels. Third, a number o f accompanying measures were 

introduced to recompense the ‘ public good’ effects o f agriculture, including support 

for agri-environmental efforts, the diversion o f land resources to forestry as well as a 

structural measure to encourage the retirement o f farmers and the subsequent release 

o f land resources.

In its Agenda 2000 agreement finalised by the European Council in Berlin on 24-26 

March 1999, further reform o f the CAP w ill significantly increase the importance o f 

direct payments in Irish agriculture. A  38 percent increase in the Suckler Cow 

Premium and Special Beef Premia w ill operate in three steps from 2000 to 2002. 

Arable aid w ill increase by 17 percent in two equal steps between 2000 and 2001. 

Most significantly, a premium scheme for dairy cows w ill be introduced where none 

exists at present. The compensation for a price cut o f 15 percent in the intervention
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price for m ilk products has been agreed at 17.24 euros per tonne and will be based on 

quota held by the producer. The dairy com pensation will be introduced in three steps 

from 2005 to 2007, subject to a national limit on the quantity o f  m ilk quota in place 

on 30 M arch 2000. Further, the extensification and Slaughter Prem ia have also been 

increased significantly. A N ational Envelope o f  31.4 million euros for Ireland will 

also be distributed in three steps from 2000 to 2002.

This chapter outlines the context o f  direct income support as it is applied in Irish 

agriculture. The discussion is structured as follows: Section 1.2 centres on the 

background to and m otivation for the M acSharry reform o f  the EU Com mon 

Agricultural Policy. Section 1.3 details the operation o f  direct paym ent schem es in the 

beef, sheep and cereals sectors with a short description o f  the Accom panying 

M easures w hich were an im portant elem ent o f  the reform. Section 1.4 presents some 

analysis o f  the growing role and significance o f  direct paym ents to Irish agriculture. 

The declining role o f  the pre-M acSharry paym ents in favour o f  the ‘new ’ 

com pensatory prem ia is em phasised. Section 1.5 and 1.6 take a farm -level view o f  the 

application o f  the new reform s and looks at how the benefits are distributed among 

farm s o f  varying characteristics. Section 1.7 concludes and sets the scene for the 

follow ing chapters.

D irect incom e paym ents for agriculture are defined to cover all recurring non-m arket 

paym ents m ade directly from public authorities’ budgets to individual farm ers that 

have the effect o f  increasing farm ers’ incom es [OECD: 1994:1], The definition 

excludes budget paym ents intended to improve the perform ance o f  the sector as a 

w hole, such as grants for research and infrastructure, and schem es that are entirely
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self-funding. It may include measures that are linked to production to varying degrees 

and measures under which farmers are expected to comply with particular conditions, 

engage in specific activities or provide specific agricultural or non-agricultural 

outputs. A t first, European Union (EU) agricultural policy makers relied only on 

direct payments to complement and supplement price support. Now it is the most 

important form o f support. EU Agriculture Commissioner Franz Fischler, in 

defending further extension o f the use o f direct payments, has said that “ direct 

payments are more secure than a price support system, with a better guarantee behind 

them”  [IFJ, 24-1-1998].

1.2. The EU policy shift

The special position o f agriculture as a sector to be supported is enshrined in the 

Treaty o f Rome and in the objectives o f the Common Agricultural Policy. Since its 

inception, the Common Agricultural Policy (CAP) evolved significantly under 

continuous pressures for reform. Market support policy was employed as the main 

instrument to protect farm incomes by ensuring that EU market prices exceeded, and 

were more stable than, world prices.' Reform pressures led to gradual changes in the 

real level o f support prices (without compensation) and did not fundamentally alter 

the nature o f the CAP. By the early 1990s, three factors influenced the direction o f 

any CAP reform:

• budgetary pressures, mounting stocks o f intervention products and the perceived 

inequities o f the prevailing support system;

' For details o f the histor>' and development o f the CAP and the operation o f market and price support 
see Fennell: 1997:133-187, Fearne; 1997:11-56.
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• the role that the Irish Commissioner Ray MacSharry would play as Agriculture 

Commissioner in Jacques Delors’ 1989-1992 Commission; and

• the GATT Uruguay round negotiations.

The reforms o f the 1980s had been driven by budgetary pressures, but as the 

Com m ission’s 1991 Reflections paper made clear, they had not solved the underlying 

problems o f the CAP (Commission, 1991). Market systems o f income support 

depended almost exclusively on price guarantees that were largely proportionate to 

the volume o f production. On the Commission’s own admission, the largest and most 

intensive farms benefited disproportionately from the market price support system. 

This effect gave rise to the much-quoted statistic that 80 percent o f support (provided 

by EU Community) was devoted to 20 percent o f the farms which account for the 

greater part o f the land used in agriculture [Commission: 1991:2].

Tangermann (1998) explains that the motivation for, and timing of, the 1992 reform 

were intertwined. His central premise is that whilst the CAP reforms prior to 1992 

were essentially budget-driven, ‘the major political force behind the MacSharry 

reform was the need to prepare the CAP for a GATT agreement on agriculture’.̂  The 

GATT Uruguay round brought intensified international pressure on the EU to initiate 

real reform. MacSharry played an important role in converting these pressures into a 

sustained reform impetus as he was Agriculture Commissioner at the time o f the Blair

■ The German Chancellor sought “ from the Commission concrete guarantees that losses in farmers 
incomes resulting from GATT price cuts would be compensated by additional production-neutral aids, 
and by reinforced set-aside and extensification programmes” {Agra Europe, 19 October 1990, p. P/3). 
W hen agreem ent on the E U ’s GATT negotiating stance was finally settled at a joint meeting of 
agriculture and foreign trade ministers on 6 November 1990, “ the Commission undertook to submit ... 
[proposals for support measures] ... designed to soften the effect on Community agriculture o f the 
reductions in support which would ensue from the Community offer [of a 30 percent cut in support to
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House Accord o f  N ovem ber 1992 which helped settle key com ponents o f  the GATT 

Agreem ent on Agriculture between the EU and the USA. W hile denying that the 

G ATT negotiations had any im pact on his reform proposals, M acSharry used 

international developm ents to push for change within Europe [Grant: 1997:151]. When 

M acSharry revealed his proposals in 1991 he was bitterly attacked by EU farming 

organisations but ‘M acSharry’s success in pushing his reform  plan through in an 

extrem ely short period o f  tim e was overw helm ing’ [Tangerm ann:1996:12],

In July 1991, the Com m ission elaborated its plan for reform o f  the support 

arrangem ents for arable crops and anim al products together with three accom panying 

m easures encom passing agri-environm ental, farm forestry and early retirem ent 

schem es [Com m ission, 1991b]. The 1992 M acSharry reform  thus covered m ost farm 

sectors (although not milk, sugar or wine) but most significantly altered the support 

system s for the arable and livestock sector (particularly b ee f and sheepmeat). The 

M acSharry reform  o f  the EU Com m on Agricultural Policy (CAP) was finalised in 

1992 and im plem ented throughout the EU over the period 1993 to 1996. The radical 

elem ent o f  the 1992 M acSharry reform o f  the CAP was the introduction o f  direct 

incom e paym ents as a principal CAP instrument for the support o f  EU agriculture 

[Ingersent et a/.: 1998:4, Ackrill et a/.: 1998:104]. The C om m ission m ade it quite clear 

that the new com pensatory paym ents proposed were not designed to be tem porary and 

would fully com pensate all but the largest farm ers. Further, any suggestion that the 

paym ents w ould be reduced over time was rejected out o f  hand. However, at the 

Council o f  M inisters stage, the proposed paym ents were increased to ensure that most 

o f  the larger farm ers also received full com pensation.

the GATT negotiations] (Councii:1990:5). MacSharry released reform proposals in February 1991.
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1.3. The implementation o f direct payments in Irish agriculture

Two main types o f direct payment schemes operated to support Irish agriculture 

before the implementation o f the MacSharry reforms, namely (i) compensatory 

allowances {headage) and (ii) premia. Headage allowances were first introduced in 

1975 and paid per head o f designated types o f livestock in Less Favoured Areas. 

Their rationale was to compensate farmers in d ifficu lt farming regions to maintain 

“ reasonable incomes for farmers where natural production conditions are d ifficu lt” . 

Previous to the implementation o f the MacSharry reforms, seven direct payment 

measures operated in Ireland. Four premia measures were fu lly  supported from CAP 

Guarantee (FEOGA) funds and three headage schemes were partially funded from 

Guidance and Structural Funds as Objective 5(a) measures under the Irish 1989 - 

1993 Community Support Framework (CSF). Headage allowances, not affected by 

the MacSharry reform, are payable throughout the EU in Less Favoured Areas. To 

qualify, an applicant must occupy and farm at least three hectares o f Less Favoured 

Area. From 1994, the same headage schemes continued to be partially funded from 

Structural Funds, under Measure 4 o f Sub-Programme 1 dealing with Structural 

Improvement and Rural Development in the 1994-99 CSF.

The EU finances 65 percent o f headage schemes outlined above, with the Irish 

Exchequer contributing the remaining 35 percent (Operational Programme 1994- 

1999:98) A t present 72 percent o f Ireland’s agricultural area is classified having “ Less 

Favoured Area”  (LFA) status.^ About 120,000 farmers receive headage allowances, at 

an average o f £1,000 per farmer. Under EU regulations the first 60 livestock units on 

a farm or holding qualify for fu ll rate o f grant. Livestock units in excess o f 60 qualify

(Commission, 1991) which met this requirement [Svvinbank: 1997:97].
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for paym ent at h a lf rate. Headage paym ents are subject to a maxim um  per forage 

hectare and are subject to an overall stocking rate o f  1.4 L ivestock Units per forage 

hectare [D A FF:1998:10]. Over 80 percent o f  headage aid accrues to ca ttle /beef 

farmers, who are am ongst the lowest income earners in Irish agriculture [OP 

1994/1999:96],

1.3.1 CAP Reform Measures in Ireland -  Beef

The reform  o f  the support system for beef was m.ore com plicated than that o f  any 

other sector. Firstly, an elem ent o f  intervention buying w as retained, although the 

intervention price was cut by 15 percent. This was im plem ented as a 5 percent cut in 

the 1993/4 and tw o subsequent m arketing years. A tighter ceiling was placed on 

intervention sales, as the quota o f  Irish intake was to be progressively reduced from 

750,000 tonnes in 1993 to 350,000 in 1997. A phased reduction in carcase weights 

eligible for intervention was another elem ent o f  the reform. Secondly, a 60 percent 

reduction in the safety net for beef products was imposed from 1 January 1993. In 

com pensation, total cattle prem ia paym ents were raised by around 100 percent but 

becam e subject to tighter qualifying restrictions. The com pensation strategy involved 

four m ajor changes to the system o f  direct paym ents to cattle enterprises:

• The pre-existing Suckler Cow Premium was com pletely revam ped.

• A special em phasis was placed on the Special B eef Prem ia (SBP) schem es for

steer cattle, which was payable tw ice in the lifetime o f  m ale anim als.

• An Extensification Prem ium  was introduced and payable on anim als eligible for

Special B eef Prem ia and Suckler Cow Prem ium  when cross-com pliance with 

stocking density restrictions were met; and

 ̂ The schem es operate in the areas o f  the country designated as severely handicapped (52 percent), less

8



•  A D eseasonalisation Slaughter Premium was introduced, with effect from 1994, to 

encourage off-season supplies o f  steer anim als for slaughter.

Quota arrangem ents were introduced for the Cattle Premium Schem es (individual 

quotas in the case o f  the Suckler Cow and a national quota in the case o f  the Special 

B eef Prem ium ). M em ber States were allowed to select 1990, 1991 or 1992 as the 

reference year for the beef com pensation schemes. Ireland chose 1992 and a single 

national quota o f  Special B eef Premium rights was assigned by the EU. If  the num ber 

o f  anim als qualifying for each SBP scheme was to exceed the set quota o f  90 head per 

holding in a given year, the num ber o f  eligible anim als per producer would be 

reduced proportionately to bring the overall num bers down to the actual quota.^ The 

Irish limit is a total o f  1,002,458 eligible m ale anim als for both schem es. The Special 

B eef Prem ium  was set initially at £35.15 (40 ECU) per head in 1992 and set to rise to 

£90.17 (108.7 ECU) per head by 1996. The ECU am ount has rem ained constant since 

then but because o f  a slight revaluation in the Irish pound, a rate o f  103.2 euros 

(£85.61) per head applied in 1999.

A pproxim ately 101,500 herdowners benefited from the SBP schem e in 1998 

[DA FF:1999:18]. It is im plicitly assum ed that those farm ers who receive paym ents 

are the ultim ate beneficiaries o f  the support. This is a reasonable assum ption where 

the entire production process takes place on the same farm, but the circum stances o f 

Irish livestock production are such that different stages o f  production often take place 

on different farms. One w ould thus expect paym ents received on the final anim al to 

be passed back, through m arket forces, along the production chain. W hen an eligible

severely  hand icapped  (19  percen t) and coastal areas w ith specific  hand icaps (1 percent).
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and ‘unpunched’ anim al was presented for sale at a live-cattle m arket, it was found 

that the buying price would be inflated by close to the am ount o f  the prem ia that could 

be drawn on it subsequently by the new owner (see M atthews, 1998). The effective 

incidence o f  the premium  will depend on supply and dem and conditions along the 

production chain. In Irish circum stances, where the supply o f  calves is highly 

inelastic (partly due to the m ilk quota which restricts any increase in the num ber o f  

dairy cow s, and partly to the limits on the suckler cow premium  which make it 

unattractive to increase suckler cow num bers beyond the national quota o f  premium 

rights) the ultim ate beneficiar>' o f  the SBP is likely to be the ca lf  producer rather than 

the b ee f fm isher who m ay claim the premium.

The Suckler Cow Premium (SCP) scheme applies to (a) farm ers who rear suckler 

cows to produce and rear calves for m eat production but who are not engaged in milk 

production, and (b) farm ers who deliver m ilk but whose m ilk quota does not exceed 

25,638 gallons (Small Scale M ilk Producers Scheme). This represented a doubling o f 

the m ilk quota lim it for eligible applicants under the previous scheme while the limit 

o f  10 cow s per producer was abolished. Again on the basis o f  1992 as the reference 

year, Ireland was granted a reserve quota o f  63,000 SCP rights to cater for the 

M acSharry changes for allocation, over and above existing quota, to certain categories 

o f  producers. The num ber o f  cows subm itted under the Schem e has never exceeded 

the rights limit so the unused balance has been retained in the form o f  a national 

reserve for allocation to special categories o f  producers. The SCP paym ent rate was 

m ore than doubled, from £68.54 (78 ECU) per head prior to the reform to £140.23 

(169.05 ECU) per head in 1996. An additional reserve based on 1 percent o f  SBP and

" This has never occurred to date.
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SCP quotas in the D isadvantaged Areas were created: this reserve is available for 

distribution am ong farm ers in the Disadvantaged Areas. The transfer and leasing o f  

quotas is perm itted and a m arket was established in the transfer o f  SCP entitlem ents.

The new Extensification Premium o f  30 euros per head is payable on suckler cows 

and m ale cattle w here stocking density is less than 1.4 livestock units per forage 

hectare.^ However, where a producer’s stocking density is less than 1.0 LU/ha, 

Extensification Premium has been paid at a rate o f  52 euros on each eligible animal 

since 1997. L ivestock units (for stocking density purposes) relate to the num ber o f 

ewes, steers and suckler cows on which premia paym ents were made and a livestock 

unit equivalent to m ilk quota utilised by the herdowner.^ It is not necessary for 

producers to apply for extensification premium as it is paid autom atically to all 

qualifying producers who subm it an “area aid” application.^ Farm ers have to be 

particularly alert to the operation o f  the extensification prem ium  and how it impacts 

on the am ount o f  premium  payable on their holdings. Some farm ers, who would 

exceed the 1.4LU/ha stocking density if  they were to subm it all their eligible anim als 

for prem ium , can legitim ately increase their overall premium  for paym ent by om itting 

som e o f  their eligible anim als from the application form, thereby bringing their 

stocking density below 1.4 LU/ha (see box).

 ̂ F orage area m ean s the area o f  the ho ld ing  availab le for at least se v en  m onths o f  the year for rearing  
b o v in e  an im als and sh eep  and/or goats. T h is seven -m on th  period is d esig n ed  to represent the norm al 
g razin g  season  and can be d evoted  to hay, s ila g e  or other crops for feed in g  purposes. It ex c lu d e s  area 
under perm anent or horticultural crops, se t-a sid e  area and areas under b u ild in gs, w o o d s, ponds or 
paths.

L ivesto ck  units are determ ined  accord in g  to the fo llo w in g  con version  factors:
S u ck ler and D airy  C o w s =  1.0 L .U ., M ale C attle 24  m onths and over =  1.0 L .U ., M ale  C attle 8 -24  
m onths =  0 .6  L .U ., E w e s / goats =  0 .1 5  L .U . and M ilk  quota d iv ided  by the average national m ilk  y ield  
o f  8 4 4  ga llon s.
’’ A n  'A rea  A id ' app lication  in clu d es a statem ent from the farm er o f  how  s/h e  intends to use h is/her  
land for the purposes o f  the direct paym ent sch em es. A cco rd in g ly , farm ers ind icate the area for w hich  
they w ish  to cla im  arable aid and the forage area availab le for rearing livestock .



Km OIEIc
Stocking position o f  farmer with no milk quota 

15 Suckler Cow s
28 M ale Cattle (Under 2 years old) 
Total LU
Forage Area declared 
Stocking Density

15.0 L.U.
16.8 L.U
31.8 L.U.
20 .0  ha 
1.59 LU/ha

This farmer exceed s the limit o f  1.4 LU/ha for extensification premium. I f  s/he subm its all 
o f  his/her e lig ib le  anim als for premium s/he w ill be entitled to the follow ing premium  
payments at 1998 levels:

15 Suckler Cow s 
28 M ale Cattle @  
Total =

^ £ 1 3 3 .1 4  = 
£85.61 =

£1997 .10
£2397 .08
£4394 .18

If this fanner excluded 4 suckler cow s from his application, he/she w ill reduce his/her 
livestock units to 27.8 L.U or 1.39 LU/ha. H e/she w ill then qualify for the extensification  
premium o f  £28 .35  per animal. His/her total premium payment w ill then be as follow s:

11 Suckler Cow s 
28 M ale Cattle
11 Suckler C ow s (extensification) 
28 M ale Cattle (extensification) 
Total Premium Payments

The gain from  excluding 4 sucker cows from the application is £574.09

£1465 .54  
£2397 .08  
£ 311.85  
£ 793 .80  
£4968 .27

A D eseasonalisation Slaughter Premium is payable to producers o f  steer cattle 

slaughtered in Licensed M eat Export prem ises in the State between 1 January and 10 

June each year. However, the scheme would only be continued for the follow ing year 

if  40 percent o f  the total slaughterings for the year occurred in the period 1 Septem ber 

to 30 N ovem ber period. Under these conditions the 1997 prem ium  w ould have ceased 

to operate as only 37 percent o f  total steer slaughterings took place in this period. 

Because o f  the BSE crisis, the Irish agriculture m inister succeeded at the Council o f  

M inisters in changing the rules governing the operation o f  the schem e, thereby 

allow ing the schem e to continue in 1997 and ever since. The prem ium , which was 

worth £26.4m in 1998, is o f  very substantial benefit to the beef industry, both in term s 

o f  w inter finishers and guaranteeing supplies to m eat factories. The rates o f  paym ent 

in respect o f  anim als slaughtered within the period 1 January, 1998 to 10 June, 1998 

were as follows:
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Animals slaughtered in the period  I Jan to 15 April, 1998 

Animals slaughtered in the period  16 Apr to 29 April, 1998 

Animals slaughtered in the period  30 A pr to 27 May, 1998 

Anim als slaughtered in the period  28 M ay to 10 June, 1998

£60.09 = 72.45 ECUs

£45.07 = 54.34 ECUs

£30.05 = 36.23 ECUs

£15 .02=  18.11 ECUs

The premium is only payable on anim als that have already received at least one 

instalment o f  the Special B e e f  Premium. The schem e, like all premium schem es, is 

open to all herdowners in all areas o f  the countries. Each intending applicant can

1.3.2 CAP Reform Measures in Ireland -  Sheep

In the sheep sector, open-ended ew e ‘prem ium ’ payments changed so that paym ents 

to individual flock  owners becam e limited by the size o f  flock  for w hich they claim ed  

a paym ent in the pre-1992 period (termed the ‘reference flo ck ’). The reform also  

changed the definition o f  an elig ib le ew e. From 1993, an elig ib le ew e must have 

lambed at least once or be at least 12 months o f  age. The number o f  elig ib le ew es  

com prising the reference fiock is known as the region’s ewe-prem ium  quota. 

Provision w as made for M em ber States to select 1989, 1990 or 1991 as the national 

reference year for the determination o f  the ew e quota. In order to m axim ise benefits 

from the highest number o f  eligib le ew es, Ireland selected  1991 as the national 

reference year in which approxim ately 4.8 m illion ew es w ere elig ib le. The penalty for

* A further reform of the beef regime occurred in August 1996 as result o f the BSE beef crisis which 
struck in March 1996. The main elem ents o f the BSE reform Package were: 1. M ember States were 
obliged to introduce an early marketing premium for veal calves or implement the ca lf slaughtering 
premium. 2. A single premium for bulls was to curtail the growth in beef production to encourage 
extensive production and by a temporary reduction in Member States’ quotas for the special beef 
premium. 3. The intervention ceilings were increased for 1996 and 1997 in order to cope with surplus 
production as a result o f the BSE crisis. For Ireland, these measures also provided for an increase in the 
Extensification premium worth approximately £15m per annum to almost 66,000 Irish beef producers; 
the special beef premium quota was pared back to actual usage as a temporary measure which ended in 
1998; there were minor changes in the Suckler Cow quota whereby unused quotas were forfeited and 
not reallocated until 1999. Because there is no veal industry in Ireland, Ireland was obliged to introduce

apply on up to six  separate occasions.^
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exceeding the quota is forfeiture o f  the ewe paym ent on all surplus ewes. Provisions 

for transfer/leasing arrangem ents and the establishm ent o f  a national reserve for the 

D isadvantaged Areas were included. Q uota rights are transferable am ongst flock 

ow ners within a region but 15 percent o f  all transfers must be surrendered without 

paym ent or com pensation to a national reserve (for the benefit for new entrants). 

Regardless o f  reference flock size, there is a ceiling on the m axim um  num ber o f  ewes 

in a single flock eligible to receive full paym ent -  1000 and 500 for flocks in less- 

favoured (m ainly upland and areas suffering handicaps to production) and other 

(m ainly lowland and ‘advantaged’) regions respectively. Above these ceilings, flock 

ow ners qualify for paym ents on the surplus eligible ew es at h a lf the norm al rate.

Under the new arrangem ents the stabiliser for the calculation for the ewe premium  has 

been fixed at 7 percent. A national reserve has been established representing between 

1 percent and 3 percent o f  the national allocation in the 1991 reference year. The 

reserve is extended with deductions from individual quotas when a lease or transfer 

occurs or from the surrender o f  premium rights. The reserve is available to producers 

w hose quota limits jeopardise their viability or producers who can prove exceptional 

circum stances. An additional reserve also operates for producers in D isadvantaged 

Areas which was created w ithout any deduction from individual producers. It can 

only be distributed to producers in the D isadvantaged Areas. This is to ensure that 

prem ium  rights are not moved aw ay from sensitive zones or regions where sheep 

production is especially im portant for the local economy.

the C alf Processing Premium. This involves a payment o f  120 ECU for dairy calves and 150 ECU for 
beef calves slaughtered before 20 days o f age.
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1.3.3 CAP Reform Measures in Ireland - Cereals

In the arable sector, cereal support prices were reduced by 29 percent, phased over 

three crop years - 1993/4 to 1995/6. Arable aid or crop com pensation for the price cut 

took the form o f  a fixed area paym ent based upon the product o f  the expected gap 

between the ‘o ld ’ and ‘new ’ support price multiplied by an average yield and thus was 

based on a hypothetical loss. In deciding the am ount o f  the com pensation, several 

‘fixed ’ regional average yields per hectare were derived according to EU region. 

Eligibility to receive com pensation was also conditional on participation in a scheme 

o f  ‘voluntary’ arable land set-aside, with the set-aside percentage initially set at 15 

percent. In order to avoid production spillovers into other farm production, scheme 

participants are not allowed to produce any food crops on land that is set aside. Small- 

scale producers, defined as those that produce not more than 92 tonnes o f  cereals per 

annum  (approxim ately 20 hectares at the Com m unity average yield), are exem pt from 

set-aside. Farm ers receive direct com pensation not only on land planted with arable 

crops but also on set-aside areas. Since the land that is set-aside yields no crop 

revenue, set-aside paym ents were set slightly higher than area paym ents on land in 

production. As far as oilseeds and protein crops are concerned, area paym ents, similar 

but larger than those for cereals exist provided producers cross-com ply with arable 

set-aside stipulations. However, no more than the total area that was under an arable 

crop previous to the 1992 or 1993 reference year could be claim ed by a crop producer 

on that sam e holding. This ensured that additional area w ould not be introduced to 

arable crops in the post-reform  period. This is known as the ‘eligible a rea’ for crop
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com pensation. This m eans that, unlike the livestock schemes, there is no m arket for 

the exclusive transfer o f  area aid rights.^

The arable aid scheme, with set-aside as a supply control m easure, has succeeded in 

ensuring that the area under crops, and cereals in particular, has not changed since the 

im plem entation o f  the M acSharry reforms. The volum e o f  cereal output is sim ilar in 

1998 to w hat it was in 1992, although there was fluctuation in the annual output and 

variation in the relative im portance o f  barley, w heat and oats production. The total 

area planted to  cereals is alm ost 300,000 hectares per annum, which is only 14,000 

hectares m ore than the acreage eligible to receive m axim um  crop com pensation (for 

cereals) under the arable aid scheme.

The 1992 reform  left the dairy quota regime intact, com bining adm inistered milk 

prices and m ilk product support systems, apart from a small producer-price reduction. 

Likewise DPs are not used in the EC sugar regime, as there was no change arising 

from the 1992 reform to the pre-existing supply control m easures which continued to 

operate in the form o f  sugar production quotas.

The im pact o f  the M acSharry reform s on the com position o f  total transfers to 

agriculture can be illustrated by exam ining the evolution o f  the Producer Subsidy 

Equivalent (PSE )'° by product in the EU. PSEs were developed by the OECD for the 

purpose o f  m easuring the value o f  transfers from dom estic consum ers and taxpayers 

to producers resulting from governm ent intervention in a given year (Legg, 1993). For

’ W hen the  ho ld ing  is transferred , the a rea  aid rights are thus transferred  to the new  occupant.
H ow ever, a rea  aid  can be c la im ed  on d ifferen t parcels o f  land w ith in  th e  sam e holding, a llow ing  for 
crop ro tation  p ractices.

S ince 1998 now  called  the P roducer Support Estim ate.

16



1997, O ’Connor (1998) has shown that the aggregate PSE for Ireland, calculated 

across all agricultural products, indicates that the Irish support level is only slightly 

above that o f  the EU as a whole (44 percent com pared to 42 percent for the EU-15). 

Table 1.1 decom poses the EU-15 PSE into the value o f  m arket price support and other 

support, the latter category aggregating direct paym ents as well as levies and (in the 

case o f  livestock products) the cost o f  feed adjustm ent. The relative im portance o f  

total support, as well as the share o f  direct paym ents in total support, d iffers very 

considerably across com m odities. In the case o f  sheepm eat, nearly all support is 

provided by direct paym ents with only a small difference between internal EU m arket 

prices and world prices. The dairy regime, at present, receives over 90 percent o f  

support via price-raising m arket support m echanism s. The most important point to 

bear in mind in interpreting the figures o f  subsequent tables is that direct paym ents 

only capture the visible proportion o f  total support provided by the CAP to the value 

o f  Irish output.

1.3.4. The Accompanying Measures

A novel elem ent o f  the M acSharry reform s was the introduction o f  three 

accom panying m easures to the reform s o f  the com m odity support fram ework. The 

three m easures are an agri-environm ent m easure,"  a schem e to extend area under 

agri-forestry '^ and a schem e o f  early retirem ent for farm ers.'^ The Rural Environm ent 

Protection Schem e, introduced in June 1994, operates as Ireland’s agri-environm ent 

accom panying m easure. The agri-environm ent scheme allocates “aid for agricultural 

production m ethods com patible with the requirem ents o f  the protection o f  the

" Regulation N o 2078/92 o f  30 /6 /1992  (OJ L 215 o f  30/7/1992).
Regulation N o  2080/92 o f  30 /6 /1992  (OJ L 215 o f  30 /7 /1992) and Regulation N o  1054/94 o f  

5/5 /1994  (OJ L 115 o f  6 /5 /1994) organises the financial control.
Regulation N o 2079/92 o f  30/6 /1992 (OJ L 215 o f  30/7/1992).
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environm ent and the m aintenance o f  the countryside” . The schem e’s objectives are to 

establish farm ing practices and controlled production m ethods that reflect the 

increasing public concern for conservation, landscape protection and wider 

environm ental problem s. W ildlife habitats and endangered species o f  flora and fauna 

are to be protected, while special paym ents are made to farm ers who introduce 

organic farm ing methods. The scheme is operated by the D epartm ent o f  A griculture 

and Food and is available to all farmers. To date, due to Ireland’s O bjective 1 status, 

the schem e is funded 75 percent by the EU and 25 percent from the national 

exchequer. Farm ers in REPS are paid a basic premium o f  151 euros (£199 approx.) 

per hectare up to a m axim um  o f  40 hectares. Farm ers with land in excess o f  40 

hectares m ust im plem ent REPS on all their lands. REPS paym ents are annual for a 

five-year period. Supplementary' m easures exist for farm s engaged in the 

C onservation o f  N ational Heritage Areas and Com m onages, Special Protection Areas 

and Special A reas o f  Conservation. In 1999, over 40,000 farm ers participated in 

RHPS and a budget allocation o f  £173 million was required.

The schem e o f  early retirem ent from farming is the second o f  the accom panying 

m easures to  the CAP reform  agreed in May, 1992. Early retirem ent aid is paid as a 

pension schem e to farm ers and to farm workers betw een their 55'*’ and 66* birthdays 

who have practised farming as a main occupation for the preceding 10 years and who 

retire from farm ing by transferring their lands by gift, lease or sale to younger 

qualified f a r m e r s . T h i s  is considered a structural m easure and is not defined as a 

direct paym ent scheme.
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The accompanying measure for forestry measures in agriculture aims to promote 

afforestation as an alternative use o f agricultural land while developing forestry 

activities on farms. The scheme provides aid for afforestation costs and an annual 

premium per hectare afforested to cover maintenance costs o f  the afforested land in 

the first five years. In the case o f fast-growing species cultivated in the short term, aid 

is granted only to farmers practising farming as a main occupation. Only aid paid to 

farmers (not commercial entities) is counted as a direct payment in this thesis. The EL) 

contribution to the agri-forestry scheme has been 75 percent to date, given Ireland’s 

Objective 1 status for structural funding. The budget provision for agri-forestry 

measures in 1998 was £16.4 m illion.

1.4. Role and Significance o f Direct payments in Irish Agriculture

Since the implementation o f the MacSharry reforms in Ireland, the Department o f 

Agriculture and Food in Ireland defines direct payments in operational terms to 

include ten measures overall, three headage measures and seven premia measures. 

The growth in direct payments under these schemes is shown in Table 1.2. It is noted 

that a significant number o f new schemes received payment for the first time in 1994.

The MacSharry reforms changed the relative importance o f different types o f direct 

payments. Table 1.3 illustrates the relative importance o f each o f the main types o f 

direct payment in the total amount o f direct payments distributed. In 1990, headage 

payments accounted for 20 percent o f total direct payments paid. By 1996, the first 

year o f  the complete implementation o f the 1992 reforms, headage accounted for 13

New farmers in Ireland must qualify for a “ Certificate in Farming”  awarded by Teagasc, the Irish
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percent. Prem ia m easures have always m ade up the m ajor part o f  the total. Attention 

is drawn to the increasing importance o f  the Accom panying M easures in recent years. 

B ecause o f  the different justification for paym ents in the ‘o ther’ category, they are 

usually seen as distinct from the first three categories o f  direct paym ents intended to 

support farm incomes. This category o f  paym ents is not included in later tabulations 

in this thesis unless explicitly noted otherwise. M ean direct paym ents in each scheme 

category are given in Table 1.4.

One m ajor consequence o f  the M acSharry reform s was to increase the contribution o f 

d irect paym ents to farm incomes in Ireland (Table 1.5). In the pre-CAP reform years 

1991-93, direct paym ents contributed 10.4 percent to total agricultural revenue and 

15.7 percent to farm incom e -  mainly through headage paym ents in disadvantaged 

areas, the ‘o ld ’ ew e premium and a basic paym ent on suckler cows. By 1996, direct 

paym ents contributed 20.6 percent to gross agricultural revenue and 43.8 percent to 

farm income. The m arket value o f  agricultural output hardly changed in nominal 

term s over this period, with all o f  the increase in the value o f  agricultural output 

com ing from the growth in direct payments.

Table 1.6 details the role o f  direct paym ent receipts in the value o f  the cattle, sheep 

and grain sectors. In each sector the m arket revenue receipts fell between 1993 and 

1994, the first year o f  the im plem entation o f  the M acSharry reform s outlined above. 

The total am ount distributed in cattle direct paym ents more than doubled over the 

sam e period reflecting that direct paym ents would contribute 34 percent o f  the return 

to cattle enterprises. Post 1992, the sheep sector experienced a sim ilar dependence on

Agriculture  and Food Authority.
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direct payments as it had previously. The new stocking density restrictions hit the 

sheep sector hardest and this is reflected in the falling total revenue receipts for total 

sheep production. Under the new support conditions, the ewe premium is related to 

the market price for sheepmeat. However, the sheep enterprises were consistently 

most dependent on direct payments for total revenue, until 1998. Previous to 1993, 

no direct payments were paid to Irish grain producers.

I'able 1.7 confirms that a degree o f over-compensation prevailed in both the beef and 

grain sectors yet the value o f production in both sectors is less in 1998 than in 1992. 

Premia compensation was derived on the basis o f a hypothetical loss that was 

expected to fo llow  when support prices were reduced. Beef market prices, instead o f 

falling by 15 percent, actually rose by 10 percent in the reform period. As the premia 

and area aid payments agreed in 1992 were introduced, farmers experienced a 

w indfall in those years. However, beef prices did begin to fall after 1995 and by 1998 

had finally fallen in line with the earlier reduction in support prices. The story for 

cereals is along the same lines. Cereal prices were again higher in 1995 instead o f 

being 30 percent lower. Only by 1997 had they fallen in line with support prices.

1.5. The farm-level Incidence of Direct Payments

Most o f the income o f farmers from primary agriculture in Ireland is now completely 

dependent on subsidies and would be considerably worse without them. Farmers’ 

aggregate fam ily farm income (FFl) in Ireland actually rose by 19 percent between 

1992 and 1996, and allowing for the continuing fall in the labour force, the average 

income per worker increased by 28 percent over this period. However, incomes did 

fall in 1997 and 1998, but on a per worker basis they were still 21 percent ahead o f
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the base year 1992 in 1998. Table 1.8 illustrates the 1998 reliance o f  farm family 

income on its direct paym ent com ponent by farm size and system. For both cattle and 

sheep system s, DPs now account for more than eventual farm income. DPs contribute 

a quarter o f  farm income on dairy farms, arising from subsidiary enterprises. 

Importantly, no distinctive patterns em erge across farm size within system s or in 

aggregate. All farm sizes, within each system o f  farming, appear equally likely to 

depend on DPs for a sim ilar share o f  their income.

fab le 1.9 presents an alternative way to highlight the dependence o f  farm incom es on 

DPs. Eleven percent o f  farms received no direct paym ents'^, while for a further 14 

percent, DPs represented less than 25 percent o f  farm income. On the other hand, on 

nearly 30 percent o f  farm s DPs exceeded farm income and, for 13 percent o f  farms, 

exceeded 150 percent o f  farm income.

In value term s, Ire land 's cattle industry is the second most im portant agricultural 

sector after m ilk production. W hile the milk sector was not directly affected by the 

M acSharry reform s, Fingleton (1998) has shown that there has been an increase in the 

num ber o f  subsidiary beef enterprises on specialist dairy farms. This has occurred as a 

result o f  the 10-month SBP, with more dairy farm ers keeping their m ale cattle to  avail 

o f  this paym ent. Thus, cattle are stocked on 93 percent o f  Irish farm s [NFS (1996), 

own calculation]. A ccording to the CSO cattle surveys, the national cattle herd has 

increased since 1992 by on average 136,400 head per annum. Increases in b ee f cows, 

bulls and m ale steers o f  all ages have driven this increase, w hile the num ber o f  female 

cattle and dairy cows, which do not qualify for the M acSharry paym ents, has

Recalling the earlier discussion on incidence, this is not to say that som e o f  these farms did not 
benefit from the premia schem es.
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decreased consistently over the period. These statistics show that the structure and 

size o f  the Irish cattle sector is now substantially driven by the conditions o f  eligibility 

for direct paym ents.

Direct payments and farm system and size

Table 1.10 shows the mean direct paym ent received by various farm types and sizes. 

The M ainly Tillage farm system shows the most significant increase with this sector 

receiving over 10 tim es more in direct paym ents in 1996 than it did in 1992.'^ Despite 

the additional paym ents for beef producers introduced in the 1992 reform s, the Cattle 

Rearing system  has one o f  the least significant increases in average direct paym ent 

received. The average paym ent to either o f  the cattle system s is also lower than to any 

other system  o f  com parable size. The increase in the level o f  direct paym ents to 

dairying system s arises from an increased level o f  support for enterprises other than 

dairying on those farms. The sheep system did not increase its m ean direct payment, 

as the introduction o f  a quota on premium  rights was only change in the sheep support 

system  in the 1992 reform s.’’

Table 1.10 also shows that the larger farms appear to have capitalised on the 1992 

reform s to a greater extent than sm aller farms. This conclusion m ust be qualified, 

how ever, because area farm ed is not necessarily a good guide to the size o f  the 

farm ing business. The effect is also a com position effect rather than a size effect in 

that those enterprises where direct paym ents were introduced are m ore prevalent on 

larger farms.

P rem ia  for arable c rops w ere first in troduced on the basis o f  production  in 1993 and paid in the 
Spring  o f  1994.

A lso , unlike o ther paym ents, the ew e prem ium  is variable and can go dow n as well as up from year 
to year.
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Direct payments and size of farm business

Econom ic size o f  the farm business is m easured in European Size Units (ESU), where 

1 ESU equals 1,200 ECU o f Standard Gross M argin. Gross M argin refers to the value 

o f  gross output m inus direct costs. As expected, the am ount o f  direct paym ent 

obtained increases with econom ic size. However, since 1993, sm aller econom ic-sized 

farm s have increased their direct paym ent receipts at a faster rate than larger farms 

(Table 1.11). One explanation is that dairy farms are over-represented in the higher 

econom ic size categories and were not targeted in the switch to direct paym ents in the 

M acSharry reform s.

Direct payments and stocking density

D isadvantaged A rea Schemes (Headage) are subject to forage area restrictions 

because o f  the application o f  stocking density limits. Stocking density is also 

im portant for Suckler Cow and Special B eef Premium schem es as the extensification 

prem ium  is payable per head o f  eligible animal under these schem es where stocking 

density is less than 1.4 Livestock units per forage hectare.'* The effect o f  this can be 

seen in Table 1.12 as there is a decline in the average direct paym ent above this 

stocking density point.

1.6. Distributional effects o f the IVIacSharry reforms

Before the CAP reform in 1992, direct paym ents were targeted on farms in less 

favoured areas, sheep and suckler cow producers, farm groups with predom inantly 

below -average incom es. In 1992, the 68 percent o f  farms below 30 ha in size or
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classified as hill farms obtained 55 percent o f  the total paym ents; even more 

rem arkably, around 62 percent o f  farms with an annual family farm income less than 

£10,000 received 66 percent o f  total payments. In fact, the close correspondence 

between the shares o f  total DPs paid and the proportion o f  farm s in each incom e 

group show n in Table 1.14 suggests that in 1992, on average, DPs were evenly spread 

in absolute term s throughout the farm population.’^

The grow ing im portance o f  prem ia paym ents in total direct paym ents since 1992, paid 

to com pensate for reductions in m arket support prices to b ee f and arable farm ers, has 

led to a m ore skewed distribution o f  direct paym ents in recent years. M easured on a 

farm size basis, the share o f  the 68 percent o f  farm s below 30 hectares and hill farm s 

fell from 55 percent to 45 percent (Table 1.13); the share o f  the 62 percent o f  farm s 

with a fam ily farm incom e below £10,000 fell from 66 percent to 42 percent (Table 

1.14). Conversely, the share going to farms with a family farm incom e over £20,000 

per year increased from 13 percent to 30 percent over this period.

These trends reflect the fact that paym ents m ade across-the-board to com pensate 

farmers for a reduction in m arket price support inevitably benefit farms with the 

greatest volum e o f  production (as did the m arket price support for which it 

substitutes), unless specific m odulation is built in. Only very limited m odulation was 

built in to the new direct paym ent schemes introduced by CAP reform  - none at all in 

the case o f  arable aid, while the ceilings on the num ber o f  anim als eligible for support

For 1997 a higher rate o f  extensification premium is paid to producers whose stocicing density is less 
than 1.0 LU/forage ha at the rate o f  52 ECU (£43.13) on each eligible animal.

The qualification 'on average' is important here, as there was huge variation in the amount o f  DPs 
obtained by farms within each income group, depending on whether the farm w as situated in a less 
favoured area or had a sheep or suckler cow  enterprise.
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under the tw o Special B eef Premium schem es at 90 anim als each were set very high 

in Irish conditions.

1.7. Conclusions

This chapter has outlined the background and details o f  the M acSharry reform o f  the 

EU Com m on A gricultural Policy. The details o f  the direct paym ent reform s have 

given rise to a com plex system o f  direct paym ent schemes currently in operation. The 

growing role and significance o f  direct paym ents was illustrated w ith reference to the 

total m onies distributed under each o f  the schem es and the average paym ent received 

per farm under the main types o f  paym ents. The farm -level incidence o f  direct 

paym ents is reflected in the increasing percent o f  family farm incom e derived from 

direct paym ents. M oreover, this dependence on direct paym ents is associated with the 

main system  o f  farming w hile there is little difference in the dependence rate across 

farm size w ithin systems. On the other hand, the average paym ent increases with land 

area utilised, econom ic size and stocking density indicating that there may exist a 

significant relationship between the level and intensity o f  production and the support 

environm ent. This and other econom ic issues are explored in the following chapters.
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T a b l e s

T able 1.1 T he ch an g in g  com position  o f  agricu ltura l support w ith in  the EU

1991 1995
Wheat T otal PSE 9,982 8715

PSE per unit 111 84
PSE percent 62% 43%
PSE proportion paid in market price support 92% 17%
Remaining PSE proportion 8% 83%

B eef & Veal Total PSE 14,342 20,273
PSE per unit 1646 2478
PSE percent 53% 53%
PSE proportion paid in market price support 87% 77%
Remaining PSE proportion 13% 23%

Dairy' Total PSE 21,160 22,782
PSE per unit 188 189
PSE percent 66% 63%
PSE proportion paid in market price support 92% 90%
Remaining PSE proportion 8% 10%

Note: PSE total in million ECUs, unit PSE in ECUs per tonne 
Source: OECD (1996)

T able 1.2 Irish D irect Incom e P aym ents and levies in agricu lture (lR £ m  current prices)

P ay m en t 1992 1993 1994 1995 1996 1997 1998
Headaee
Cattle 81.1 52.3 93.8 80.2 81.4 88.8 87.6
B eef Cow 16.5 10.3 19.0 17.0 11.3 13.4 12.5
Sheep headage 19.9 18.2 20.8 20.4 22.5 23.9 22.6
Premia 
Suckler Cow 65.7 62.3 89.9 112.2 157.7 121.3 176.7
Special B eef Premia^ 51.8 48.3 122.5 169.8 167.1 157.8 198.0
Deseasonalisation - 8.6 15.6 15.0 16.8 23.8 26.4
Ewe Premium 114.4 128.6 117.3 108.0 113.2 73.6 94.2
Extensification Premium - - 47.5 59.8 60.5 66.9 80.1
Arable Aid - 45 66 82.5 88.6 95.7 94.5
Special BSE compensation - - - - 69.0 31.2 7.6
A ccom oanvina M easures 
Foresto' Premium . 1.0 4.2 12.6 10.9 16.4
REPS - - 1.2 30.9 56.4 101.4 132.8
Others
Sundry*’ 55.8 49.4 71.9 47.5 53.4 81.1 54.3

Total Payments 405.3 422.9 669.5 747.5 911.4 940.4 1,038.0
“ This figure aggregates payments made under the 10 month Special Beef premium and the 22 month Special beef 
premium.

The Sundry category includes milk payments (1994 includes SLOM) and agri-monetary compensation payments 
for 1997 and 1998. Other payments, not defined in Department accounts, are also included as sundry payments. 
Source: Department of Agriculture and Food (1999) pg. 88 and CSO, Preliminary Estimate of Agricultural Output, 
Input and Income (February 1999).
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T ab le  1.3 R elative im portance  o f d irec t paym en t types 1990-1998, p ercen t

H eadage P rem ia A ccom panying
M easures

O th e r T otal

1990 20 61 - 19 100%
1991 24 60 - 16 100%
1992 29 57 - 14 100%
1993 19 69 - 12 100%
1994 20 69 0“ 11 100%
1995 16 73 5 6 100%
1996 13 74 8 5 100%
1997 13 66 12 9 100%
1998 12 67 15 6 100%
“ less than 1 % 
Source: Derived from CSO, Preliminary Estimate of Agricultural Output,, Input and Income in Agriculture
(February 1999)

T ab le  1.4 D irect paym en t Schem e T ypes - A verage paym ents

Year
M ean 1R£ 
(Current Prices)

Mean Headage* 
Pmt.

Mean Premia 
Pmt.

Mean Arable 
Pmt.

Mean Total 
Pmt.

1992 1006 1424 - 2165
1993 427“ 1367 324 2158
1994 787 2430 428 3711
1995 744 2979 555 5285
1996 918 3817 637 6471
1997 924 3833 736 6672
1998 935 4502 817 7802
* All Farms
“ A proportion of the headage payments for 1993 were paid in advance and were received in late 1992. 
Source: National Farm Survey: Various Years

T ab le  1.5 P ro p o rtio n  of d irec t paym ents in G ross A gricu ltu ra l O u tp u t and  A ggregate 
A g ricu ltu ra l Incom e

Gross Agricultural
output
(IR£m)

Direct
Payments
(IR£m)

Total
Revenue
(IR£m)

Direct
Payments
(%)

Income arising from 
Self Employment in 
Agriculture

Direct
Payments
(%)

1991 3140.4 336.7 3477 .1 9.7 1538.4 21.9
1992 3364.1 405.3 3765.6 10.8 1816.1 22.3
1993 3450.1 422.9 3903.7 10.8 1857.8 22.8
1994 3418,0 669.5 4070.1 16.4 1956.2 34.2
1995 3592.3 747.5 4328.2 17.2 2106.8 35.5
1996 3538,4 911.4 4426.8 20.6 2081.1 43,8
1997 3515.4 940.5 4249.9 22.1 1952.9 48,2
1998 3260.2 1038.1 4298.3 24.1 1855.2 55.9
Note: Includes all payments
Source: CSO, Statistical bulletin, Septem ber 1999 and Preliminary Estimate February 1999
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Table 1.6 D irect Income payments as % of Irish Output value of cattle, sheep and cereals (IR£m  
current values)

Enterprise Year Revenue receipts Direct Payment %
Cattle 1992 1226.5 215.1 17.5

1993 1348.5 203.1 15.1
1994 1282.4 436.2 34.0
1995 1323.7 454.1 34.3
1996 1147.7 503.3 43.9
1997 1093.0 436.3 39.9
1998 1088.4 508.8 46.7

Sheep 1992 152.9 134.3 87.8
1993 169.6 146.8 86.6
1994 168.7 138.1 81.9
1995 155.3 128.4 82.7
1996 203.0 135.7 66.8
1997 196.2 97.5 49.7
1998 162.9 116.8 71.7

Grain 1992 185.4 . _

1993 130.2 45.0 34.6
1994 100.2 66.0 65.9
1995 137.5 82.5 60.0
1996 158.7 88.6 55.8
1997 125.9 95.7 76.0
1998 109.0 94.5 86.7

Source: CSO. Preliminary Estimates of Agriculture Output, Input and Income (February 1999) and Department of 
Agriculture and Food (1999) p.88

Table 1.7 Outcom e of the MacSharry reform s, 1992=100

B eef prices Cereal Prices
Projected Actual Actual Projected Actual Actual

Ireland Ireland EU 15 Ireland EU 15 Ireland
1992 100 100 100 100 100 100
1993 95 109 107 90 99 97
1994 90 113 107 80 91 89
1995 85 110 101 70 102 92
1996 85 95 88 70 90 90
1997 85 91 88 70 73 81
1998 85 86 88 70 77 75
Source: EUROSTAT
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Table 1.8 Direct paym ents as a percentage of family farm income in 1998^“

S iz e (h a ) <10 10-20 20-30 30-50 50-100 >100 Hill farm s A ll farm s
D airying - 23 23 24 26 21 40 25
D airy ing /O th er - - 43 49 54 62 - 53
C attle  R earing 123 135 118 121 114 - 133 124
C attle  /O th er 69 95 107 110 102 - 140 102
M ainly Sheep - 94 143 112 164 - 141 128
M ainly T illage - 59 - 95 84 89 - 83
All system s 70 79 68 63 62 65 116 69
Note: Direct paym ents account for more than 100% o f  income w henever m arket-based output is not sufficient to 
cover total costs.
Source: NFS 1998

Table 1.9 Direct Payments as a % o f FFl (Percentage of total in each category)

1992 1993 1994 1995 1996

-ve FFI & Z ero  DP 5.8 5.3 3.6 4.6 5.2
0% 10.9 10.4 6.6 7.4 5.5
0-25 27.2 34.6 21.7 18.5 14.0
25-50 17.9 20.8 17.6 17.1 12.2
50-75 14.3 12.8 20.0 18.1 17.7
75-99 8.4 6.2 12.4 14.9 16.7
100-150 7.4 4.4 9.4 10.5 16.1
>150 8.1 5.5 8.7 8.9 12.6
Total 100 100 100 100 100
Source: NFS

Table 1.10 Mean D irect Payments by Farm size and system * categories: 1996

M ean IR£ 
(C urren t P rices)

<10 ha. 10-20 ha. 20-30 ha. 30-50 ha. 50-100 ha. > 100  ha All 1996 %  A 92-96

D airying 344 1377 2274 3168 65693 11566 3030 265%
Dairy &  O ther 849 2735 4715 8158 11927 26625 7847 -

C attle  R earing 3121 4288 6587 8849 14183 - 5743 210%
C attle  & O ther 1501 3450 7056 10288 1538 24820 6108 -

M ainly Sheep 1849 3756 8651 10895 15234 28125 7987 74%
M ainly T illage 2151 2694 6747 11350 18426 35863 13022 1031%
All 1996 1629 3224 5769 7916 12499 27795 6468 -

All 1992 661 1424 2132 2961 4239 5896 2165 -

%  A 92-96 146% 126% 171% 157% 195% 371% - 198%
* The FADN methodology used to define farm system was m odified in 1993. Hence, system  classifications for 
1992 are not directly com parable with those o f  subsequent years. Com parisons for 'D airy + O ther’ and ‘Cattle + 
O ther’ cannot be made. However, the criteria for identifying a mainly dairy, m ainly sheep and crop enterprise are 
broadly com parable betw een 1992 and 1996.
Source: NFS

T he tim in g  o f  annual paym ents can be adjusted  so as to have a bearing on farm  incom es w ith in  any 
particu lar year. T hus w hen paym ents are m ade in tw o m oieties and in separate ca lendar years, the  size 
and tim ing  o f  the first m oiety can be adjusted  to support farm  incom es in the year in w hich it is paid. 
T his occurred  in 1998 w hen  g reater proportions o f  the prem ia paym ents due w ere  paid.
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T able 1.11 M ean D irec t P aym ent by econom ic size

Mean IR£ 
(Current Prices)

%
1996 Population

1993 1994 1995 1996 % A 93-96

<2.0 ESU - 312 729 878 - -

2-4 ESU 19.5 790 1548 1961 2533 221%
4-8 ESU 25.4 1530 3024 3442 4599 201%
8-16 ESU 20.6 2568 4531 5571 7345 186%
16-40 ESU 22.7 3390 5223 6754 8378 147%
40+ ESU 11.7 6017 9125 10613 11836 97%
All Sizes ESU 100.0 2158 3711 5285 6471 200%
Source: NFS

Table 1.12 M ean Livestock Payment per farm by Stocking Density category*

Stocking Density %
1996
population

1992 1993 1994 1995 1996

No L,ive.stock 1.4
Mean IR£ (Current Prices)

<0.5 LU/forage ha. 24.4 1774 1246 2337 2653 4293
0.5 LU-1.0 LU/forage ha. 64.6 2310 2081 3687 4437 2019
1.0 L U -1.4 LU/forage ha. 9.2 3567 3055 4771 5222 5449
1.4 LU-2.0 LU/forage ha. 0.5 3354 2520 3474 4753 4146
Over 2.0 LU/forage ha. 0.0 - 1909 5172 -

Total 100.0 2185 1822 3255 3817 4808
Source: NFS
* LUs include dairy cows and other livestock not eligible for DPs.

Table 1.13 The distribution o f total direct payments by farm size 1992-1996

%
1996

population

1992 1993 1994 1995 1996

< 1 0 h a 11.3 6 4 4 2 3
10-20 ha 25.2 19 13 14 8 13
20-30 ha 20.2 18 14 16 14 18
30-50 ha 19.0 21 21 21 21 23
50-100 ha 11.1 18 22 21 27 22
>100 ha 2.5 6 12 12 16 11
Hill 10.7 12 14 13 11 11
All 100.0 100 100 100 100 100
Source: NFS
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Table 1.14 The distribution of total direct payments by farm income group

Farm Income Group % 1996 
population

1992 1993 1994 

% of Total Direct Payments

1995 1996

<£2,500 17 21 15 13 6 8
£2.500-£5,000 19 17 14 14 9 11
£5,000-£10,000 26 28 23 24 16 23
£10,000-£ 15,000 14 12 16 14 17 17
£15,000-£20.000 9 9 9 9 11 12
£20,000-£30,000 9 6 10 11 16 13
>£30,000 7 7 13 15 25 16
All 100.0 100 100 100 100 100
Source: NFS
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Chapter 2

D ir e c t  in c o m e  p a y m e n t s  in  a g r ic u l t u r a l  p o l ic y

2.1. Introduction and Chapter objectives

Chapter 1 has shown that direct payments are growing in importance in the EU and 

Irish agriculture. The complexity o f the recent CAP reforms illustrates that direct 

payments can be applied with many different rationales that influence the form o f the 

payment by way o f the conditions attached in order to qualify for payment. As such 

many important implications for income distribution and resource allocation arise, 

depending on the specific characteristics o f the scheme in operation. A  typology o f 

the impacts that direct payments, as a support instrument, can have is constructed 

from the literature. This chapter puts forward a simple schematic tabulation o f the 

major characteristics, features and effects o f schemes in order to evaluate the nature 

o f the conditions attached and the size o f distortions arising from their 

implementation.

It is shown that the economic effects o f  direct payment support instruments are not 

uniform as the design and implementation o f each individual scheme determines the 

economic outcome. In particular, resource allocation is affected by how e lig ib ility  is 

defined, the conditions attached to the support and the pre-existing economic 

circumstances o f the recipient. Income distribution is affected by the degree o f 

targeting built in to each scheme and the rate o f transfer efficiency. On the basis o f
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the farm level and paym ent-specific effects, direct paym ents affect resource 

relationships with the non-agricultural sector, through an altered farm income 

distribution, labour allocation effects and through the rate o f  coupling between 

support conditions and production decisions. Income stability is also an important 

issue that is influenced by the growing importance o f  direct paym ents in farm 

income.

2.2. Categories of direct payments

G ebauer (1987) argues that any study o f  direct paym ents should focus on the specific 

design o f  the transfer scheme. The direct paym ent schem e determ ines the m otivation 

for its introduction, the basis on which paym ent is made and the triggering 

circum stances under which a farm er becomes eligible to receive paym ent. This 

section will concentrate specifically on the relationship between the m otivation for 

schem es and the type o f  paym ent em ployed by classifying direct paym ents according 

to their rationale and purpose. The aim o f  categorising these policies in term s o f  their 

underlying rationale is not to offer a critique o f  the objectives adopted but to 

establish a link between the structure o f  the problem to be addressed and the design 

o f  appropriate direct paym ent measures.

2.2.1. Supplemental/ Welfare direct payments

Stucki (1992) notes that one o f  the first known proposals for direct paym ents 

intended them  to be strictly supplem ents to incomes, operating as an intersectoral 

subsidy with a social dim ension to supplem ent farm er income relative to incom es in
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other sectors.' There are two categories o f supplemental payments, both o f  which 

serve a purely redistributive objective. Sheehy (1994) distinguishes welfare direct 

payments that may be means-tested, which are introduced with the aim of improving 

the relative and absolute income position or alleviating income differentials. Some 

authors use this term even if  the base for calculating the amount o f benefit receivable 

has been calculated on historical criteria ignoring changes in current income 

circumstance. Second, supplemental payments may have the exclusive aim of 

ensuring a minimum income. Farmers above the income target would not receive any 

payment and those below it would receive the amount required to raise income to the 

desired level.

2.2.2. Compensation direct payments

Compensation payments derive from an implicit “social contracf’ between farmers 

and the rest o f society implying that farm incomes should be maintained by 

compensating for market-based revenue loss due to lower prices resulting from an 

institutional reduction o f prices in a market price policy change.^ However, 

compensation payments tend also be made to compensate for climatic, topographic 

or structural disadvantage (Stucki, 1992).

' N ich o lls  (1945) first called  for a supplem entary' agricultural policy, to provide farm ers w ith a 
governm en t paym ent equal to the  d ifference  betw een current p rices and a  w eigh ted  average o f  ‘p re 
d ep ress io n /sh o ck ' prices.

T h is type o f  paym ent is also  noted  to be m ost d iscrim inatory  tow ards fu ture  generations o f  farm ers 
w ho en te r the p roduction  sphere  w ithou t d irec t paym ent entitlem ents.
 ̂ Jo s lin g  (1973) p roposed a schem e o f  reducing  intervention prices, com bined  w ith d irec t incom e 

paym ents linked to output.
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The concept o f  “com pensation” raises expectations that the size o f  the paym ent is 

related to the size o f  any loss incurred. Since output-related support is very 

inequitably distributed between producers, this feature would be shared by any 

paym ents to com pensate for the loss o f  this support. C om pensation paym ents based 

on losses due to policy reform could be distributed in a w ay that is inversely related 

to reform -induced hardship so that progressive rates o f  paym ent m ay be adopted or 

socially equitable ceilings imposed, in order to improve other objectives relating to 

incom e distribution. Ideally, the level o f  com pensation should be not be sufficient to 

keep farm ers in operation who would otherw ise have exited under the conditions o f  a 

perfectly functioning market. A discretionary income supplem ent limited either in 

duration or to the incum bent generation o f  inefficient farm ers m ay be appropriate 

with a com pensation paym ent regime. Future generations o f  farm ers unable to 

survive at m arket prices alone would be discouraged. The OECD favours such an 

approach and cautions that if  com pensation causes resources to remain in use that 

would otherw ise have been w ithdraw n or helps to m aintain pre-reform  rates o f  

production, production incentives that existed prior to the reform  will be carried over 

into the reform  period thereby m aintaining distortions o f  m arket signals 

[OECD: 1994:28].^

2.2.3. Deficiency payments

A direct subsidy to production to bridge the gap betw een a ‘target p rice’ and an 

estim ate o f  the average m arket-clearing price received operates as a deficiency

Van R iem sdijk  (1973) advocated  a com plete  re liance on d irec t paym ents as the only support 
instrum ent. The d irec t paym ent support instrum ent, it w as a rgued, is ab le  to solve the  long-lasting
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paym ent. D eficiency paym ents are pure output-related paym ents. The level o f  

paym ent w ould usually be inversely related to the prevailing m arket price such that 

lower (higher) m arket prices due to natural m arket effects lead to increased 

(decreased) paym ents. Changes in supply and/or dem and leave the price received by 

producers in the presence o f  the programme unaffected; the deficiency paym ent is 

adjusted so that the target price is constant (Gardner, 1987). Deficiency paym ents 

guarantee the revenue (value o f  output) attained by producers and are closest to 

m arket price support instrum ents because they alter the form o f  m arket support but 

m aintain the sam e outcom e. The m arket-determ ined price paid by consum ers, 

however, rem ains unchanged.^

2.2.4. Direct payments for public goods

Direct paym ents suggest a fram ework in which policies can take m ore than econom ic 

factors into account and consider im provem ents in social w elfare [see W inters 

(1990)]. N on-agricultural productive activities provided by farm ers may be rewarded 

and prom oted on behalf o f  the rest o f  society with a public good paym ent. 

Agricultural production and resource m anagem ent m ay generate positive 

externalities and public goods that are not reflected in the price system facing 

producers. An advantage o f  the application o f  direct paym ents to positive 

externalities and public goods provision is that society can clearly express

problem  o f  low  in co m es in agricu lture, recon cilin g  short-run to long-run in terests and rem ov in g  the 
c o n flic ts  inherent in all a lternative farm p o licy  system s that can be applied .
 ̂ H o w ev er , the fin an cin g  burden o f  market price support is  d istributed in proportion to con su m p tion  o f  

assisted  products and h en ce  is h igh ly  regressive com pared w ith  direct p aym ents w h ich  are fin an ced  
through the tax system .
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preferences about the level o f  payments it will accept in relation the level of 

provision it considers desirable.

This raises the question if in fact public good payments, because they establish a 

market for the purchase o f public goods, are in fact the market price o f the good and 

should be excluded from the discussion o f direct payments. Burrell (1993) observes 

that payments for the provision o f public goods often, in practice, are motivated by 

concern for farmers’ incomes. The public good markets created are a result of 

government intervention and the related legislation may target the payments towards 

specific groups o f farmers. Thus public good schemes can encompass policy 

objectives related to income distribution (particularly on a spatial level). It seems 

appropriate to place them in the class o f direct payments even if by convention only. 

Payment may be negatively linked to traditional agricultural production, in which 

case eligibility would be conditional on a reduction in production. Their duration 

would be as permanent as society’s desire for the positive outcomes [OECD 1990, 

1994],

2.2.5. Transitional direct payments

A strong argument for employing direct payments is that they can be a temporary 

measure to facilitate restructuring by facilitating resource mobility within and out o f 

agriculture and required to increase the political acceptability o f reform. Sheehy 

(1994) refers to such payments as transitional direct payments.^ Depending on the

 ̂ B oschw itz  (1988) suggested  that they m ay be used as a  m eans to phase dow n (and  perhaps 
e lim inate) the g o v e rn m en t's  invo lvem ent in agricu ltu re  altogether.
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paym ent schedule, direct paym ents to m eet adjustm ent costs m ay even be used to 

pace the rate o f  adjustm ent. The need for direct paym ents as well as the level at 

which they are determ ined m ay depend on the speed w hich the reform s are 

im plem ented, favouring a regressive paym ent structure w hile resources are being 

redeployed (Tangerm ann 1992). W here policy-m akers want to speed up the pace o f  

adjustm ent, fixing paym ents for a relatively short duration for transitional adjustm ent 

policies is recom m ended [OECD: 1994:9], In practice, the appropriate duration o f  a 

transitional adjustm ent is not easy to determ ine and depends on w hether the rationale 

for the policy arises solely from the adjustm ent process or is a perm anent concern.

G ebauer (1987) states that an investm ent subsidy is a transitional paym ent if  it is 

im plem ented as a direct transfer to farm ers i.e. support should not indirectly reduce 

the price o f  a capital input but be a direct paym ent. However, Stucki (1993) 

explicitly  excludes investm ent subsidies from his definition o f  direct payments: 

“ Direct incom e paym ents [are] public contributions paid directly to the farm ers with 

the purpose o f  im proving income or as a paym ent for the provision o f  a public good 

w ithout being an investm ent subsidy” . M oreover, this definition allows us to include 

T angerm ann’s (1991) proposals for a ‘capital sum ’ approach to incom e support to be 

defined in direct paym ent terms. A fixed capital sum w ould be paid directly to 

farm ers through a system o f  bonds entitling the bondholders to predeterm ined annual 

paym ents for a given period. T angerm ann’s bond schem e would avoid the problem 

o f requiring large governm ent budget outlays at one tim e and would allow farm ers to 

trade their direct paym ent entitlem ents on the private capital m arket. Further, the 

num ber o f  bonds allocated could be tailored to correspond to the com pensation
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considered necessary per farmer. Thus, an economic assessment o f the 

implementation o f such, and all direct payment schemes, requires that the explicit 

nature o f the transfer be considered on a scheme-by-scheme basis.

In exploring the role o f direct payment support, a framework has been constructed 

that takes into account the follow ing issues: What is the justification o f direct income 

support? How do direct payments compare with other solutions to the problem? 

Should direct income support measures in each policy area be lim ited or o f indefinite 

duration? These must take into account the features o f direct payments as a support 

instrument.

2.3. Features of the direct payment support instrument

The economic impacts o f direct payments depend mainly on the features o f the 

schemes implemented. Whatever the category o f direct payment, there are four 

features o f this support instrument which can be used to structure the discussion o f 

their economic effects:

1. Direct payments, by definition, are financed directly by taxpayers. This 

characteristic ensures that payments lessen the distortion o f market prices 

because an im plic it tax is not imposed on consumers. Budget-financed payments 

are transparent regarding both the existence and the fu ll extent o f the direct 

transfer to farmers from the rest o f  the economy. This is a means o f control that is 

denied to price support policies which are dependent on relative domestic and 

world processes [OECD: 1990:50]. DPs promote efficiency in cases o f market
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failure by reducing m isallocation o f  resources as long as the transaction costs o f

n
the policy do not outweigh the benefits o f  resource reallocation.

2. D irect paym ents offer m ore scope for targeting and can more precisely address 

governm ent objectives: they can be used to alter the distribution o f  incom e by 

transferring incom e directly to particular groups.

3. D irect paym ents can be fixed on or related to a production variable outside o f  the 

farm ers’ control. The change from m arket support instrum ents to direct paym ents 

has the potential to (but m ay not) reduce the support effect on production 

incentives distorting the pattern o f  resource allocation. The degree o f 

independence between paym ent entitlem ents and production incentives is defined 

as the rate o f  decoupling.

4. Participation in direct paym ent program m es would norm ally be voluntary and 

constitute a deliberate effort by farmers to ensure that they m eet the eligibility 

criteria o f  schem es. M easures that require the recipient to alter behaviour in order 

to com ply with certain conditions have the property o f  conditionality 

[OECD; 1994:4]. M oreover, paym ents can be justified  to taxpayers on ‘cross

com pliance’ grounds to cover the additional expenditure and/or yield loss due to 

the cross-com pliance requirem ents.

’ Market failure occurs where inputs or outputs to not possess the characteristics necessary for them to 
be traded in markets. The inadequacy o f  the market leads to an econom ically-inefficient provision o f  
these goods and m isallocation o f  the resources used to produce them. In the case o f  outputs, potential 
consum ers cannot signal their demand for these goods to suppliers in the usual way, so there is no 
inventive for suppliers to produce them. If the goods are supplied, suppliers w ill go unrewarded. Pure 
public goods, moreover, may not be supplied at all, even they are valued by society collectively. In the 
case o f  inputs, users are not required to cover all, or in som e cases, any o f  the cost and w ill therefore 
utilise them beyond the econom ic optimum.
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2.3.1. Costs and Transparency

Information technology has simplified the gathering and processing o f information 

necessary for the implementation and enforcement o f a direct payment scheme [Eur 

Econ: 1994:118], The transparency o f direct payment measures makes their cost clear 

to taxpayers and legislators. Combined with increased efficiency o f public 

administration and a smaller farm population, the transactions, distortionary and 

administrative costs associated with direct payments are considered to be less than 

for market price support. Reducing price support reduces budgetary costs associated 

with schemes to dispose o f production in the short-term. Medium-term budgetary 

costs rise as “compensatory” payments increase, while long-term costs could be 

expected to fall, as schemes end, payment phases out and world prices increase 

(Collins and Vertrees, 1988).

The budgetary costs are only part o f the overall economic costs o f  support and 

conclusions as the economic efficiency o f direct support schemes based only on 

budgets and not on an overall cost-benefit analysis could prove to be incorrect 

[OECD: 1990:70]. Policy intervention in agricultural markets distorts resource 

allocation and may create economic inefficiency, depending on their purpose. The 

resulting loss in social welfare is the “deadweight loss” o f the policy. From a model 

by Burrell (1992) which assumes infinitely elastic supply o f intermediate inputs and 

ignoring trade effects, the deadweight loss, which redistributes income away from 

consumers and taxpayers to producers, is defined as:

(1) D W  ^ ^ P S  + ^ C S - { \  + M)^TX
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where AFS, ACS  and ATX  are changes in producer surplus, consumer surplus and

government expenditure, measured with respect to the non-intervention market 

equilibrium, and ju represents the marginal deadweight loss o f raising tax revenue in 

the economy as a whole. The ATX  element includes administrative costs o f 

implementing the policy assuming they are financed from the government budget. In 

a complete absence o f policy, the deadweight loss would be zero. The theoretical 

minimum deadweight loss compatible with a positive transfer to producers is 

achieved by a fully decoupled direct income payment without any action on market 

price (ACS' = 0 ). The deadweight loss resulting from this option would be -  /jATX . 

If the prime objective were to promote efficiency o f resource allocation, 

governments should prefer instruments that minimise deadweight losses.^

There is both an income and a substitution effect with consumer financing, which 

affect production and consumption decisions. Thus, a total economic cost assessment 

o f the introduction o f budget-financed payments in favour o f consumer-burdened 

price support must include the dynamic gains from the better allocation o f production 

resources.

* E quation  (1) app lies in a partial equilibrium  context. I f  in te rm ed iate  input supplies a re  not perfectly  
elastic , part o f  the deadw eigh t loss show n in th is equation  is in fact an incom e transfer to  input 
suppliers. A lso  w hen  trade  effec ts are taken into account, the net e ffec t o f  changes in consum er and 
producer su rp lus in th ird  countries should be incorporated  into the m easu re  o f  “g lobal” deadw eigh t 
loss. H ow ever, fu rther deadw eigh t losses are c reated  in these o ther a ffec ted  m arkets. T herefore, 
w h e th er a partial or a  global v iew  is taken (as long as w elfare  changes o f  social groups a re  w eighted  
equally), the  net change in social w elfare  due to  any policy is negative.

A no ther e lem en t o f  d istribu tive  losses is given by incom e leakages across bo rders im plicit in the 
trade  e ffec ts  o f  agricu ltu ral support. The m agnitude o f  such effec ts  will depend on the size o f  the
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2.3.2. Targeting

A second type o f  transfer loss relates to distributive leakages due to incom e gains 

accruing to groups other than the intended beneficiaries o f  support. Better targeting 

occurs when there is a closer link between policy objectives, the conditions for 

paym ent and the net beneficiaries. Rather than providing blanket income support to 

all producers o f  agricultural com m odities, direct incom e support m easures can be 

channelled to focus on specific aspects o f  the farm incom e problem , for example, 

farm incom e instability and the very low incomes o f  m arginal farm ers (OECD, 

1994). Effective targeting requires the design o f  the policy m easures in such a way 

that it im pacts as directly as possible on the target variable identified by policy

m akers, such as low farm incomes. As such, not all farm ers need be affected to the 

sam e extent by the policy and a given total support can close the gap between those 

targeted and all farmers. It follows that output-related m easures, like deficiency 

paym ents, are blunt instrum ents for targeting particular sub-groups o f  farm ers, since 

the distribution o f  output-related assistance is dom inated by the size distribution o f 

the production units (Burrell, 1992). The larger the share o f  assistance financed from 

taxpayers (governm ent budgets), the closer can governm ents target particular groups 

in the econom y, w hether taxpayers or beneficiaries, to achieve policy objectives. 

W ith taxpayer financing, there is an incom e distribution aspect: lower incom e groups 

tend to spend a higher proportions o f  income on food yet contribute a sm aller 

proportion o f  incom e to taxation than higher income groups. This effect increases the 

progressivity derived from the use o f  the direct paym ent support instrument.

country  and m ay be n eg lig ib le  i f  the country is a sm all producer, con su m er and trader o f  the supported
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Precisely in those cases where the political defence o f farm income support might be 

most strenuously argued on grounds o f labour immobility and the resulting weak size 

structure, output-related measures are particularly inefficient because o f the large 

share o f assistance going to non-priority farmers (Burrell, 1992). The greater the 

targeting potential, the more useful it is for promoting particular policy objectives 

[OECD: 1994:30]. Targeting allows a reduced level o f total assistance to be used 

more effectively (Burrell, 1992). Vertically targeted payments should attain specific 

benefits such as the alleviation o f low farm incomes by either guaranteeing a 

minimum level o f income or changing the aggregate income distribution. Direct 

income support is also suited to meeting the priority needs o f farms with constrained 

capacity for structural adjustment. Spatially targeted direct payments can target 

particular regions with supplementary payments to increase horizontal equity o f 

income from farm production. Spatially targeted support should depend on the farm 

being located or production occurring in a recognised disadvantaged region.

The more precise is the definition o f the eligibility criteria, the more likely it is that 

direct income support will include those farmers which governments wish to target. 

The concept o f  eligibility applies specifically to farmers rather than to activities. 

Eligibility criteria define, in an operational sense, which persons can receive a 

payment under a particular scheme. A farm er’s eligibility for payments may be based 

on ex ante criterion such as personal situation, minimum farming qualification or

com m odity  [O E C D : 1995:20].
H offm an and S te inhauser (1987) exp lo re  the possib ility  o f  using  direct incom e paym ents to help  

those in less favoured  areas w ith particu la r re ference to the past experience in B avaria. The article  
suggests that then  availab le  funds w ould  be applied  m ore effic ien tly  using fa rm -re la ted  paym ents for 
specific  purposes, particu larly  paym ents related  to conservation  and environm ental conservation  
aspects o f  farm ing.
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experience. These criteria are closely related to the concept o f  targeting. The targeted 

group who are eligible for paym ent should also benefit from  the paym ent to ensure 

transfer efficiency. W ell-targeted direct paym ents have a higher degree o f  transfer 

efficiency than m arket price support [Legg: 1994:26]. The sources o f  transfer 

inefficiency for direct paym ents can be divided into econom ic efficiency losses and 

distributive leakages (reallocations). Effective targeting o f  direct paym ents 

m inim ises any leakage o f  the benefits into sectors upstream  and dow nstream  from 

the intended recipient.

2.3.3. Conditionality on units/factors of production

The use o f  m ulti-criteria, i.e. a com bination o f  criteria to be fulfilled, has ensured that 

eligibility  can be very com plex and specific in operation [OECD: 1990:48]. These 

criteria broadly relate to (i) conditions requiring an engagem ent in specified 

agricultural or non-agricultural activities or (ii) having to provide specific 

agricultural and non-agricultural outputs (Brandow: 1977:209). Com pliance paym ents 

depend on the schem e conditions that determ ine eligibility to receive support. 

Eligibility can also depend on the farm er’s com pliance with particular cond itions."  

D irect paym ents are seldom independent from the volum e o f  production or 

productive factor inputs [see M eester (1980)].

The OECD  distinguishes between narrow  and broad categories o f  direct incom e 

paym ents stating that the purest form o f  direct income paym ents should be unrelated

'' T he tim in g  o f  ap p lication  and the rece ip t o f  p aym ent m ay a lso  a ffec t e lig ib ility . T he tim e  for 
a p p lica tion  and paym ent dates are g en era lly  determ in ed  according to adm inistrative ca p a c ities  o f  the

46



to past and future levels o f  output and factors o f  production, while being free o f any 

conditions or constraints on recipients. The broader category o f  “ less econom ically- 

distorting” direct income paym ents includes measures that im pose conditions on 

recipients or that m ay be linked to input, outputs or income levels [OECD: 1990:45].

A definition of coupling/decoupling

Depending on the design o f  direct paym ent schemes and how related they are to

production, direct paym ent m easures are coupled or decoupled from production to

1 2varying degrees. The extent to which a range o f  physical units o f  production or 

factors o f  production enters into the basis o f  support determ ines the extent o f  

‘coupling’ o f  supports to production. Conceptually, a continuum  exists extending 

from a position o f  support that is fully coupled to production, to a position described 

as being totally ‘decoupled’ from production. Physical units o f  output or factors o f  

production m ay be entirely coupled, only partly involved or entirely excluded from 

the basis o f  paym ent. W here the size o f  the direct paym ent to which a farm er is 

entitled depends on the outcom e o f  his own decisions or can be influenced by his 

current behaviour, this constitutes an incentive to alter his behaviour. The m ore 

assistance that is delivered as a consequence o f  current or future levels o f  outputs or 

inputs, the stronger the link between the level o f  assistance and the incentive to 

produce that com m odity. However, paym ents can be entirely coupled and negatively

issuing public authority and according to legislative specification. H owever, payments can be delayed, 
paid in the relevant period or be paid in advance, particularly for political reasons.

Koester and Tangermann (1977) proposed a direct incom e payment system that would be 
independent o f  production outcom es (decoupled). They argued that this would be a more efficient w ay  
o f  redistributing CAP support in favour o f  sm all-scale, low-incom e or marginal farmers because the 
main advantage o f  a direct payment measure is that it can be designed to be better targeted and less 
distorting than production-related support measures.
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re la ted  to  production. N egative ly  coupled  paym ents  are associated  with decreasing  

ou tpu t  o r  fac tor  use.

A cco rd in g  to  M cIn tosh  and  Shum w ay  (1991), “ D ecoupled  program  p aym en ts  ... 

p rov ide  to  farm ers  incom e support that is independent o f  w hat or how  m u ch  is 

p ro d u ced  (1991, p. 299). “ Polic ies w hich  result in production . ..  levels which  are the 

sam e  as those  w h ich  w ould  occur in the absence  o f  support are term ed  as d e co u p led ” 

[R oberts  and A ndrew s:1991 : 204]. Cahill  (1993) quotes  M agiera  and Dixit (1991, p 

1) to  argue that it is valid to limit the use o f  the term  to direct paym ents  and de fm e  it; 

" [w h e n j  ne ither  im plem enta tion  nor rem oval o f  a paym ent has any im pact on 

produc tion , the  paym en t is fully decoup led” .

A d ecoup led  support  system w ould  not affect a fa rm er’s choice  o f  input m ix, or 

ou tpu t  dec is ions  or distort production, trade, prices or resource allocation.

“ [It] w ould  be the creation o f  a lternative incom e assistance m echan ism s  which 

w ould  not be based on a fa rm er’s production level. [Such a] . . .d e fm it io n  o f  

decoup ling  m ay  be too restrictive to be relevant to policy decis ions . . .  T here  is 

no such th ing  as a perfectly  decoupled  incom e assistance p rog ram ” [Phipps el 

a /.: 1990:102].

In te rm s  o f  d irect paym en ts  specifically , Cahill (1993) defines the rate o f  coup ling  as 

the ex ten t  to w hich  the com pensa to ry  paym ents  will offset the effects  o f  the  price 

cu ts  on production  o f  the co m m odit ie s  on which direct paym ents  are paid.
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Relationship with output & market revenue

Coupled transfers increase marginal revenues for the subsidised products and cause 

the same effect as an increase in prices, if they are paid according to the volume of 

current production (Gebauer, 1988). When a per unit subsidy (or an ad valorem 

subsidy) is in effect, the price received by producers and thus the quantity produced 

changes as market conditions change; coupled subsidies do not stabilise market 

prices (Gardner, 1987). Coupled subsidies have an independent influence on 

producers’ incentives through their own effect and contribution to the marginal 

revenue o f an additional unit o f  output. A further market revenue effect may ensue if 

market prices fall due to the increased supply o f the subsidised product.

The effect on marginal revenue o f a coupled support system will be different if  the 

assistance is based equally on all rather than varying levels across current output. 

I'he larger the proportion o f the production base on which assistance is paid, whether 

in terms o f output or inputs, the less will production be influenced by market signals. 

If all assistance is paid on the first tonne, the first hectare or the first animal, then it 

does not affect production incentives because it does not alter the marginal 

conditions for subsequent units.

When the contribution o f the payments is a significant part o f the gross margin from 

supported enterprises, there is a strong incentive for farmers to ensure that they 

maximise their support take. The only situation where it would be rational to not 

apply for direct payment support is if the product price is so low that losses would be 

made even on the minimal variable inputs to establish any output, and these losses
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exceed the compensation receivable per unit o f output. This is very unlikely, so that 

an extreme claim is that direct payments are never fully decoupled from the decision 

to produce [Buckwell: 1997:153], Payments paid on a ‘past-production basis’ are less 

coupled because the current product or factor specific marginal revenues would not 

be directly affected; these are sometimes called ‘production neutral transfers’.

Factor rea!location

The relationship between support and production intensity raises the concern about 

distortions in factor allocation. The allocative effects will depend on how coupled the 

direct payment support is to ‘fixed’ supply inputs or outputs i.e. to eligible area for 

crop compensation or to an inelastic supply o f calves for livestock payments. The 

more coupled the support, ceteris paribus, the higher the economic cost to the farmer 

o f not using that input or supplying that output [OECD: 1990:69].

The payment may have specific factor allocation objectives associated with the 

conditions under which payment is made: for example the requirement to undertake a 

more extensive stocking density or to retire resources from agriculture in order to be 

eligible. Other things equal, payments under such conditions can only be made 

retrospectively. When not linked explicitly to outputs or inputs, some direct 

payments will create implicit distortions if they allow continued viability o f marginal 

producers thus maintaining marginal resources in production in the sector (Bauer, 

1987).
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The likely quantitative significance o f  resource allocation distortions is difficult to 

evaluate. It depends on the contribution and num ber o f  m arginal farm s maintaining 

production and the level o f  their productive assets. There m ay be aggregate supply 

im plications if  m arginal farm ers are kept in agriculture by such paym ents. On the 

one hand, production levels are not declining. On the o ther hand, land and other 

inputs rem aining under their control would generate less output than if  m ore efficient 

farm ers used them  or their retention in agriculture prevents their use by other sectors.

Em pirical investigations have confirm ed the more coupled is the support to 

agriculture the more inelastic the labour supply o f  farm households becom es (for 

exam ple K jeldahl, 1995). W here policies increase the intensity o f  input usage, they 

have accentuated the substitution o f  capital for labour. The link betw een labour 

response and production is strongest when labour m arkets are im perfect, when the 

age o f  farm ers is high and when there is a less than com m ercial profit approach to 

farm ing. Som e farm households m ay concentrate on an extensive though subsidised 

low profit production strategy particularly through livestock enterprises. Kjeldahl 

(1995) finds that the trade-off betw een working on the fam ily farm and allocating 

labour to non-farm  work and leisure is affected by the stability o f  direct paym ents in 

farm incom es. Under the circum stance o f  a stable income flow, the effect on labour 

supply is m ost likely to be negative, since the incom e-com pensated wage effect 

(substitution effect) and the incom e effect both encourage less farm effort.
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Capitalisation of direct payments

Irrespective o f the rate o f coupling, payments can induce capital, employment and

13investment effects as direct payments modify and create property rights. 

Capitalisation into asset prices is most identifiable in a programme where the rights 

to receive the subsidy are associated with a transferable asset such as land (Eur. 

Econ., 1996:5).''* Production-tied direct payments, depending on the elasticity of 

supply o f the resource, encourage intensive agricultural use o f land and increase the 

price o f land through higher agricultural demand. Land price takes on a premium 

equal to the value o f the support receivable (Beach et al, 1997). Higher asset prices 

are generally seen as an impediment to structural adjustment as empirical evidence 

indicates that an increase in land prices does not incite landholders to leave the 

sector. This is particularly the case with enduring support programmes. It also 

increases the demand for compensation when such measures are removed.

If rents are capitalised in property rights, the indebtedness o f new generations of 

farmers will increase further [Eur. Econ.: 1994:95]. New entrants must buy their way 

in at higher asset prices than otherwise would be the case. Therefore coupled support 

leads to a higher reward for the production factors and does not necessarily mean a 

proportionally higher disposable income for fanners - certainly not in the long run 

[Folmer el a/: 1995:49]. The effectiveness o f long-term support is thus reduced.

A n in crease  in w ealth  occurs b eca u se  o f  the increase in the store o f  property rights [S im o n s (1 9 3 8 )] . 
'■* H o w ev er , the m ore variable are cash  f lo w s  from  a farm support program m e, the s lo w e r  w ill be the 
rate o f  cap ita lisa tion  into land and other land assets. I f  support sc h e m es are structured in such  a w ay  
that they provide a reasonable perception  o f  p erm anence, then direct in com e transfers w ill  have a 
s ign ifican t e ffe c t  on farm asset v a lu es [T urvey e t  a/. :1995:iij.
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Direct payment rights may take on an economic value in their own right. When 

eligibility can be transferred independent o f land acreage, ‘payment rights’ take on a 

market value in their own right and add to a farmer’s store o f property rights.

Cross-com pliance and relationship with the environment

Furness et al (1990) define a cross-compliance scheme as one that requires farmers 

to undertake socially agreed actions in order to benefit from public support. 

Objectives in different policy areas may compete with each other in a functional 

sense illustrating the potential for (often-contradictory) interaction between 

individual direct payment schemes. This affects the degree to which the net effects of 

the policy package can be predicted if  measures target different objectives 

simultaneously.'^

Environment payments have been discussed as the possible means to achieve non

economic objectives o f agricultural policies (environmental protection, the 

maintenance o f the rural economy) [OECD: 1990:48-50]. The need for transparency 

relating to policy intervention is paramount. The public would need to be able to 

distinguish how much o f the total payment is intended to remunerate the farmer for 

his/her environmental contribution. It is then easier to determine whether the direct 

payment contains what is effectively a hidden production subsidy, over and above 

the public’s valuation o f the public good [OECD: 1994:32].

The extent to which the com ponents o f  a com plex policy package are voluntary, com pounds the 
difficulty o f  predicting policy effects [0 E C D :I994:32].
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2.4. Income stability effects o f direct payments

Net transfers to the agricultural sector affect both the variance o f farm income 

outcomes and the levels o f these incomes [Hum et a/.:1995:8]. Thus, the dependence 

o f income on direct payments is an important variable in assessing the effects o f 

direct payment schemes as direct payments assume the role o f a policy measure that 

shields the farm sector from the effects o f extreme income vo la tility .'^ The variety o f 

situations and policy objectives relating to farm income stabilisation can permit a 

range o f alternative or complementary policy measures to be implemented.

An important question concerns the role that income measures play in farmers’ 

expectations and thus in decision-making, investment and ultimately in the allocation 

o f resources. According to Buckwell (1989) elaborate and statutorily entrenched 

support policies encourage a sense o f security and protection which is likely to 

modify the risk behaviour o f farmers encouraging them to greater investment than 

they would undertake i f  exposed to the uncertainties o f a no-support situation 

[pg.156]. Risk markets, compared with other sectors, are generally not established to 

deal with agricultural risks and uncertainties. Farm income stability could lead 

farmers to alter their management strategies and favour stable direct payment income 

flows. Where particular activities are associated with direct payments, resource

There is a trade-off between allowing fluctuations in economic variables as part o f the functioning 
o f a market economy and dampening those fluctuations as a policy objective. The greater the stability 
achieved through market intervention, the greater the risk that market signals w ill be impeded 
[OECD: 1994:1],

However, policy measures generally which have aimed to reduce domestic income instability have 
often resulted in the transfer o f instability to other countries and have created distortions in markets.
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commitment to this activity tends to be inigher. Farmers may be pursuing a strategy 

o f  maximising income returns from direct payments and reducing potential losses 

from otherwise risky activities.'^ Sarris et al. (1999) note that productive inefficiency 

may arise as a result o f the moral hazard problems of sub-optimal market actions. As 

such, sectoral restructuring may be slowed or unable to take place.

Income stability and risk perception is related to the extent o f investment in 

agriculture and asset prices (land). On the basis o f a superior credit rating, external 

debt may be easier to acquire. Phimister (1995) finds that a stable source o f liquid 

funding, such as direct payments which lessen the impact o f borrowing constraints, 

can alleviate problems o f credit scarcity and rural capital market imperfections. 

Accordingly, land prices become bid up according to the level o f support. On the 

other hand, the return on risk o f investing in the farm may be perceived as 

unattractive as long as there is a nearly risk free fixed return in the form o f subsidies 

available [Eur. Econ.: 1996:7]. The production decision is then influenced indirectly. 

A complete decoupling o f income support from price guarantees or product-specific 

compensations will thus cause a decrease in the price o f land, eroding the value of 

the most important collateral that farmers have [Eur. Econ.: 1994:95].

Moral hazard is a feature here because those w ho are actually ‘insured’ by the government policy  
alter their behaviour, without the knowledge o f  the insurer (government), thereby increasing the 
possibility that they w ill co llect an indemnity (direct payment).

A dverse selection occurs when the government does not discriminate between farmers according to 
their prospective entitlem ents to direct payments. On m eeting the eligibility conditions the 
governm ent is obliged to transfer the direct payment entitlement. There is a bias in the range o f  risk 
insured (enterprises supported). This leads to a consideration o f  the relative profitability o f  respective  
production decisions based on the direct payment component.
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2.5. Conclusions

Previous market support measures had some very distortionary effects by favouring 

larger producers, encouraging over-production and forcing prices down in the 

relatively narrow markets open to international competition. This recognition led 

policy makers, academics etc. to look at how support could be provided through the 

introduction o f less distortionary direct income payments schemes [Kay:1998:26]. 

Appropriately designed direct income payments have a useful role to play in the 

context o f  agricultural policy reform because o f their lower distortionary potential 

and their capacity to target a w'ide range o f policy variables and particular groups o f 

farmers. Their most attractive feature is that they have the potential to provide 

targeted and hence more efficient support than that distributed via market prices.

The argument o f this chapter is that an assessment o f the economic effects o f direct 

payments depends on the features o f the direct payment scheme in operation. The 

relationship between the motivation for schemes and the type o f payment employed 

allowed us to classify direct payment measures into five broad categories, namely: 

welfare payments, compensatory payments, deficiency payments, public good 

payments and transitional payments. Four main features o f the direct payment 

support instrument were discussed. First, lower economic costs and increased 

transparency and transfer efficiency o f direct payments make them a preferred 

measure for income support. A second advantage o f DPs over alternative support 

instruments is that precise e lig ib ility  conditions can be assigned so that benefits can 

be more effectively targeted to achieve high levels o f transfer efficiency. Third, the 

extent to which payments are made conditional on specific agricultural activities is
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an im portant issue in determ ining the econom ic effect o f  schem es in operation. A 

icey feature o f  a direct paym ent scheme is how coupled the paym ent is with 

production outcom es. A final effect o f  direct support relates to the way in which the 

farm sector benefits from having a large proportion o f  its revenues guaranteed in the 

form o f  a stable incom e flow. Farm incom e stability could lead to more neutral 

changes in the pattern o f  farm and household resources.

Farm ers’ responses to support m easures are likely to be affected by individual factors 

such as farm  size and location, availability o f  off-farm  incom e sources, the farm er’s 

age and hum an capital characteristics o f  the farm household. Further, the extent o f  

these interactions m ay be concentrated at particular points on the socio-econom ic or 

dem ographic spectrum. This highlights that the effectiveness o f  direct paym ent 

m easures depends not only on the precise way in which they are designed but also on 

the circum stances and reactions o f  farm ers who respond. These are em pirical 

questions about which there is not enough currently known to assess the relative 

m agnitudes o f  any potential distortions [OECD: 1994:33]. C onsequently, the 

objective o f  C hapter 3 is to m easure direct paym ent effects on production, using 

livestock enterprises on farm s as the key focus.
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Part II

D ir e c t  Pa y m e n t  e ff e c t s  on  R e s o u r c e  A llo c a tio n

The 1992 MacSharry reform represented a significant change in the m ix o f policy 

instruments that make up the CAP. In evaluating the effect o f this change, it is 

necessary to understand both the theoretical literature and the basis for development 

o f current policies in order to identify the many dimensions o f the direct payment as 

the main instrument o f farm income support. Part II analyses the effect o f current 

direct payments on production decisions, by measuring the change in output supplied 

and inputs demanded as prices fell and livestock payments were increased to replace 

lost revenue. We also investigate how the amount received in different direct 

payments affects the allocation o f time by the farm household between farm work, 

off-farm work and leisure. Direct payments are shown to have systematic impacts on 

the labour allocated to farm work and therefore on agricultural production. This 

section illustrates that models developed to focus explicitly on the farm decision 

process are required to illustrate the economic outcomes o f direct payments, an 

instrument distinct from those directly influencing prices or quantities.
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Chapter 3

T h e  im p a c t  o f  d ir e c t  pa y m e n ts  o n  r e s o u r c e  
a l l o c a t io n : m e a s u r in g  d e c o u p l in g

3.1 Introduction

The link between the CAP direct payment schemes and farmer decision-making has 

been the subject o f considerable interest among agricultural economists and policy 

makers but few studies have been conducted at farm level. The MacSharry CAP 

reform changed the policy emphasis towards direct payments in the livestock sectors. 

Various measures were retained (headage schemes), revamped or introduced (premia 

schemes). A  behavioural shift in production decisions might be expected where 

levels o f direct payment support now approach the total revenue obtained. In moving 

from market price support to direct payments, the new instrument affects production 

decisions in its own right (OECD, 1990). It is in this context that this chapter 

attempts to quantify farmer responses to the reinstrumentation o f CAP support by 

measuring the impact o f current direct payments on production decisions.

The concept o f reducing or eliminating production-distorting subsidies but allowing 

for government programmes which are neither output- nor trade-distorting is called 

‘decoupling’ (see Schmitz, 1988 and discussion in Chapter 2). The essential aspect o f 

the decoupling concept is to move producers away from making production decisions 

in response to support policies and to facilitate their response to market signals. 

Complete decoupling would require that farm income subsidies be completely
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unrelated to the amount produced. With respect to the consequences o f direct income 

support, little empirical work has focused on product or input effects [Weiss: 1992:2],

Several studies have looked at the decoupling effect o f CAP reform for the cereals 

sector. They tend to either ‘endogenise’ the decoupling effect without measuring it, 

use an explicit assumption about the extent o f decoupling (e.g. Guyomard and Mahe, 

1992) or merely discuss the issue (Roberts et al., 1992). The existing empirical 

literature measuring the rate o f coupling o f direct payments is nearly exclusively 

devoted to the effect and operation o f cereal payments [Fraser, 1993; Froud and 

Roberts, 1993, Rygnestad and Fraser, 1996; Oude Lansink and Peerlings, 1996; 

Guyomard e? a/., 1996)].'

This chapter examines the two main types o f livestock payments currently operating, 

namely, premia and headage schemes. It is assumed that the choices o f multi-output 

and multi-input quantities are decided simultaneously. Therefore, the first objective 

of this chapter is to incorporate multiple output and input decisions in a consistent 

dual framework which accounts for the proportion o f profit which is derived from 

livestock payments paid conditional on stocking eligible livestock.^ Since land is 

assumed fixed by our model, decisions regarding stocking density restrictions and 

other payment conditions are assumed to be implicit in decisions about output 

allocations. Our second objective is to use this framework to measure the rate of 

decoupling associated with the premia and headage schemes.

' Most either assum e or find that the EU crop compensation payments are decoupled from production.
 ̂ Advantages o f  the dual versus the primal framework have been discussed extensively in the 

literature (Pope, 1982; Shum way, 1995) and include among others computational conveniences,
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This chapter specifies and calibrates a model that simultaneously determines multiple 

input demand and multiple output supply. As such, the relationship between support 

measures to the livestock sector and distortions to producer decisions regarding the 

level o f livestock production will be measured. The limitations o f some previous 

work (Oude Lansink and Peerlings, 1996; Guyomard et al. 1996) is avoided by using 

a modified output function which does not rely on any particular restriction on 

technology, such as nonjointness, and which carries all the standard properties o f any 

extended profit function. The computed elasticities become extremely useful to 

evaluate the resource allocation aspects o f the MacSharry CAP reform package and 

to simulate future reform scenarios. Further, the effect o f direct payments on 

production decisions is measured with a rate o f ‘coupling’. The consequences o f a 

change in payments and the consequent change in the rate o f coupling are examined 

in light o f our results.

The chapter is organised as follows: Section 3.2 presents the results o f a dedicated 

survey o f Irish farmer opinion on the operational effects o f the 1992 CAP reform 

since 1993. Some possible hypotheses are highlighted as to the likely impacts that 

direct payment schemes may have had on Irish livestock production. Section 3.3 

outlines the central features o f a theoretical model o f restricted profit maximisation 

and resource allocation from which an empirical model is derived to estimate the rate 

o f support coupling based on output supply and stocking density decisions by Irish 

farmers. The estimation results allow us to simulate experiments o f the effects o f

sim plicity, estim ation effic iency  and the possibility to use a broader range o f  functional forms [Oude 
Lansink:I999:93j.
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future price and support changes in Section 3.4. A final section draws some policy 

conclusions on the past and future resource allocation implications of direct 

payments supporting Irish agriculture.

3.2 Context and hypotheses 

3.2.1 Motivation for tlie analysis

As part o f a wider study on the socio-economic effects o f the implementation of 

direct payment schemes in Ireland, the author was involved in a dedicated survey in 

conjunction with the 1997 National Farm Survey. A total o f 981 questionnaires were 

returned from drystock farms.^ To examine the impact o f direct payments farmer 

responses to the question "'‘Have you made any changes in the operation o f  this 

farm  since 1993, which you  would not have made i f  there were no direct paym ents” 

are considered. Farmers were asked to respond showing the intensity o f the impact of 

direct payments along the dimensions o f changes in input usage, stocking rates, 

investment and labour allocation. The responses are presented in Table 3.15.

Table 3.15 shows that change in the numbers o f  livestock stocked indicates some o f 

the allocative effects o f the increased reliance on the direct payment support 

instrument since 1993. This follows because, o f those farmers who indicated that 

direct payments had affected their farming practice, most respondents mentioned that 

they had made changes to the number o f livestock on their farm. This accounted for 

15.3 percent o f all operational changes made since 1993.

 ̂ A separate questionnaire was distributed to specialist dairying in order to gauge an impression o f  the 
farmers' perceived changes that might occur if  the existing milk quota regim e was replaced with a 
system  o f  direct payment support. A s such, these results are not directly relevant to the them e o f  this 
chapter.
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From Table 3.16 farm ers perceive that they are now highly dependent on direct 

paym ents as a contributor to total income. Alm ost 88 percent o f  farm s expressed that 

a 30 percent cut in the level o f  direct paym ents, all else equal, would have a severe or 

very severe effect. A follow -up question found that m ost farm ers said that the 

im m ediate effect o f  a 30 percent cut in current paym ents w ould be to reduce stocking 

levels. A longer-term  strategic effect would be to disengage and leave farming 

(11.7% ), take some or more off-farm  em ploym ent (13.1%) or participate in schemes 

not currently  participating in (21.8% ), in m ost cases the agri-environm ent scheme 

w hich is considered m ost decoupled o f  all schemes in operation but subject to 

stocking density restrictions.

Table 3.17 shows that past responses to CAP reform and an increased reliance on 

direct paym ent varies according to the size o f  farm.^ An expansionary perception o f 

direct paym ents suggests that certain direct paym ents have encouraged more 

production and suggests that there may be positive coupling between the direct 

paym ents since 1993 and production decisions made in the sam e period. Larger 

farm s were more likely to have expanded production (including increased stocking 

density). A s such w e m ust include land area as an explanatory variable in a model o f 

support effects on production.

This aggregation was performed on the basis o f  whether farmers perceived that they had increased or 
decreased the size o f  their farm operation along four dim ensions as follows: (i) farm inputs 
(fertiliser/feed), (ii) stocking levels (iii) investments (buildings/m achinery) and (iv) farm labour. For 
exam ple, a farm is assigned to the expansion category i f  expansion is indicated in any one or all o f  
these factors. If however, there is a m ix o f  an increase and decrease in one or more factors the farm 
w as assigned to 'other'. Contraction is aggregated on a similar basis.
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3.2.2. Explaining resource allocation

Current production decisions will vary among farm operators according to a variety 

o f factors, some underlying and some explicit, which shift the budget set [Hum et 

a/,: 1995:4], Explicit factors would include characteristics o f the farm including the 

type o f enterprises operated on the farm, labour, the utilisable agricultural area and 

the level o f investment in capital stock. These fixed inputs should be considered as 

factors that determine the farmer’s optimal dynamic production plan.

Policy parameters create incentives to adjust such plans. A consideration o f resource 

allocation involves an analysis o f the decisions made by economic agents and what 

affects these decisions about the flow o f available resources.^ The farm reacts to 

price changes for output produced which, in turn, determine production plans 

maximising the value o f the firm ’s output in terms o f marginal revenue fiows 

(Malinvaud, 1961). Transfers paid according to the volume o f current production 

work like an increase in marginal revenues for the products in question and cause the 

same effects as an increase in prices [Gebauer: 1988:6-7].

Table 3.18 shows the change in the relative sources o f total revenue for the period 

1992-98 for a balanced panel o f all National Farm Survey farms. Premia payments 

have increased in importance reflecting the changes introduced as a result o f  the 

1992 MacSharry reforms. Headage payments paid in less favoured areas were not 

affected by the 1992 CAP reform and their relative contribution to total revenue has 

been constant at five percent since 1996. The increase in the importance o f premia

64



payments is due to an expanded number o f schemes, increased payments and a 

change in production patterns o f some farms. Increasing numbers o f Irish dairy 

farms have subsidiary cattle rearing enterprises [Fingleton: 1998:1].^

According to Gebauer (1988), an assessment o f reinstrumentation towards direct 

transfer payments and its effect on the level and structure (composition) o f 

agricultural output must consider the follow ing points: first, the reaction o f output 

supply due to a change (most often a reduction) in prices; and second, changes in the 

level o f direct payments which may or may not have the explicit function o f 

compensating for market revenue losses. While the allocative impact o f any policy 

depends on the arrangement and specific design o f the direct payment scheme, this 

chapter uses the sim plifying assumption that livestock payments are paid per eligible 

livestock unit subject to a total farm stocking density restriction. As such, an 

elasticity o f output response to a change in the price and support environment can 

measure the resource allocation effects. The results from a pooled cross-section 

model for the period 1992-98 overcome the drawbacks o f taking a static view o f 

policy effects on output determination.

3.3 A theoretical model of resource allocation

In this section a theoretical model is derived from a land allocation model proposed 

by Moro and Sckokai (1998). An econometric estimation o f this model follows with

 ̂An allocation that is optimal depends on its feasibility and on the individual preferences, with 
feasibility determined by the individual endowments and the technology.
 ̂ Male calves, born to the dairy herd, tend not marketed until after the 10 month Special Beef 

Premium is drawn on them.
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th e  aim  o f  cap tu rin g  the co u p lin g  be tw een  support po licy  ch an g e  and production  

d ec ision  p rocesses.

3.3.1. The specification of the profit function

A profit function  is defined  as the  m ax im um  profit assoc ia ted  w ith  p a rticu la r input 

and  ou tpu t p rices. G iven  certa in  regu larity  cond itions and  the  a ssu m p tio n  o f  profit 

m ax im isa tion , it can  be show n, using  d u a lity  theory  tha t a m u ltip le  ou tpu t, m ultip le 

input p roduction  system , typ ica l o f  Irish farm s, can be co m p le te ly  ch a rac te rised  by a 

p ro fit function  m odel (Lau, 1978; M cF adden , 1978).^ In ad d ition , it is requ ired  that 

ou tp u t and v ariab le  input m arke ts  are co m petitive  (i.e. p rices are  exogenous). A 

restric ted  p ro fit function  uses th e  co n cep t o f  net ou tpu t or ne tpu t, w h ich  takes a 

negative  v alue  if  the co m m o d ity  is an  input and is positive  if  it is an  ou tpu t 

[M cF adden : 1978:61]. T hus, the short-run  p ro fit associa ted  w ith  a  p ro d u c tio n  plan  o f  

vec to r o f  v ariab le  q u an tities  q is g iven hy k  = pq . A m u ltip le  ou tp u t techno logy  

(7 ) is con sid ered , in the  short run, in w hich  th is techno logy  is assu m ed  to  be 

restric ted  by a v ec to r o f  fixed inputs z w h ich  canno t be a llo ca ted  to  th e ir  respective  

en te rp rises  (sub -ou tpu ts). G iven  the co rrespond ing  n e tpu t p rice  v ec to r p,  the 

standard  short-run  profit function  can  be defined  as:

’’ T he b asis o f  the m eth od o logy  used  in th is chapter is the duality w h ich  e x is ts  b etw een  the profit 
function , the transform ation function  and the production p o ssib ility  set ( s e e  H ig g in s, 1986). O n ce  the 
regularity con d ition s are m et, the profit function  is the dual o f  the transform ation function  and its 
param eters conta in  su ffic ien t in form ation  to d escrib e the farm ’s production tech n o lo g y . A  rev iew  o f  
the theory o f  production w ith  em p h a sis  on its use in supp ly  response an a lysis is  provid ed  in W all and 
F isher (1 9 8 8 ).
* W ith the usual sign  con ven tion  - p o sitiv e  for n outputs and n egative  for {N -ri) inputs (Lau: 1974:1 7 6 ).

( 1 ) 7t{p,z) =  m ax
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w here  p ro d u cers  choose  op tim al n e tpu t levels . z rep resen ts land and cap ita l stock 

and a v ec to r o f  o ther costs  ap p ly in g  to  the  w ho le  farm  w hich  canno t be a llocated  to 

specific  en terp rises.

A C A P  re fo rm  fram ew ork  req u ires  a  m od ifica tio n  o f  the above p rofit function  on the 

basis that EU  p roducers rece iv e  a per head  d irec t paym ent, sub jec t to  a stock ing  

d ensity  re s tric tion  in m ost cases  and  a m ax im um  paym ent ce iling  per fo rage hectare  

in the case  o f  headage paym en ts. It is assum ed  tha t p roducers partic ipa te  in at least 

one d irec t paym ent schem e and receive  p er-an im al d irec t a ids r. per e lig ib le  

livestock  unit. /, is the  livestock  a llo ca tio n  to  en te rp rises  e lig ib le  for d irec t paym ent 

support. T he m axim isa tion  p rob lem  is rew ritten  as fo llow s:

Profit now  co rresp o n d s to  the  sum  o f  m arket re tu rns and d irec t paym en t per

livestock  un it , w hich  is to  be m ax im ised  sub jec t to  som e positive  value o f

quan tity  q,  p ay m en t-e lig ib le  livestock  /, and  n o n -a llo ca tab le  costs  z .

S im ilar to  M oro  and S ckokai (1998), th is  p ro fit function  carries all the  standard  

p roperties o f  any  ex tended  p ro fit function ; under standard  regularity  cond itions, 

7T{p, z , r)  is n o n increasing  in input p rices and  nondecreasing  in ou tp u ts  and

(2) 7 r ( p , z , r )  =  m ax

I =  ou tpu t ty p e , I =  1, . . . . ,jV

N

; = l

m
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compensatory payments, positively linearly homogeneous in {p, r ) ,  convex and 

continuous in (p ,r ) . Moreover, if we assume that 7r{p, z , r)  is twice continuously 

differentiable, the most interesting empirical implication is the following:

(3) {p,  z, r )  = 3 k {p , z, r) I  dp, / = 1 A'’

which defines output supply and input demand equations.^ The parameters o f (3) can 

be tested and used to derive the elasticities that describe the production relations of 

multiple-output, multiple-input farms (Higgins, 1986).

In order to normalise the profit function, the netput price and payments are 

normalised by dividing by an aggregate output price index.'® There is a one-to-one 

correspondence between the production function and the normalised profit function 

under the duality assumptions proved by Hotelling (1932) which relate variable 

quantity prices with the profit maximising amount of output [Diewert; 1978; 179].

3.3.2 Functional form

The functional form used should not impose arbitrary restrictions on the parameters 

that describe the technology o f production. The so-called flexible functional forms 

meet this requirement. If z is a vector o f all fixed resources o f land, capital stock and

’ The output supply and input demand equations are derived using H otelling’s Lemma (H otelling  
1932) by differentiating with respect to prices.

N orm alised profit w as referred to as the “Unit-Output-Price” or “U O P” profit in Lau (1978). The 
term inology “norm alised profit” is due to Jorgenson and Lau (1974). In our case, an aggregate output

price is chosen as the numeraire such that p  = p  I  p̂  ̂ and r I  . The effect o f  normalising by 

prices is to yield a function that is hom ogeneous o f  degree one in prices.
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non-allocatable costs, the norm alised quadratic (translog) profit function takes the 

form;

  N ~ \    I  N ~ \  N - \ ______________ m    I  m m ________ p  ^ P  P

^  = «o + Z  -p- + 7  Z  Z  + Z  ^ 0 Z  Z  Ay ^ ''j + Z  ^  Z  Z
/= ! ^  /=1 j = \  /=1 ^  /= ! 7=1 h = \ ^  /j=l k=l

N - ]  m  A^-1 p  _________  m  p  ___

+ Z Z Z Z <t>ik P j^k  + Z Z ̂ Jk rjZ, (4)
/=] j= \  j= \  k= \  7=1 k=\

w here K = 7 t / p ^ \ s  the norm alised profit and a ' s ,  P ' s , y ' s , S ' s , ^ ' s  and cp'savQ 

param eters to be estim ated. This is one o f  the m ost com m only used flexible 

functional form s for the profit function. On the basis o f  production theory, it is 

expected that for (4), the properties o f  linear hom ogeneity, symmetry, m onotonocity 

and convexity should hold. Hom ogeneity in prices is m aintained by construction in 

equation (3) and hence cannot be tested ."  If  the profit function is tw ice continuously 

differentiable, then its second order derivatives should be invariant to the order o f  

differentiation. For sym m etry o f the cross-price effects to  hold i.e. for the profit 

function to be tw ice differentiable, the following m ust be true:

(5)  oc,j =  ccj, , Ay =  P j ,  and Yhk =  Yt,, •

The m onotonicity and convexity properties do not necessarily hold. The consistency 

o f  the estim ated model with the properties o f  convexity and m onotonicity will have 

to be evaluated after estim ation. For the norm alised quadratic form to satisfy the 

m onotonicity condition the estim ated values o f  output supply and input dem and m ust 

be positive. To satisfy the convexity condition the Hessian i.e. the m atrix o f  price 

derivatives o f  the supply/dem and equations, m ust be positive sem i-definite.
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3.3.3. Model specification

The theoretical model above allows us to specify a parametric form for both the 

output and input functions. Using the derivative property in (3), an output 

supply/input demand equation can be written as:

A^-1 ____ m __  p

(6) q, = a, + ~ 1
j= \  j= \  * = i

In order to estimate the model it is necessary to assume a stochastic structure (Wall

and Fisher, 1990). It is assumed that any deviations o f observed profit, output supply 

and input demand from their profit-maximising levels were due to random elements 

such as errors in optimisation. Further, it is assumed that the disturbances are

additive and follow a multivariate normal distribution with a zero mean and a

constant contemporaneous covariance matrix.

All prices in the specification are expected prices which were constructed by

applying an A R (1 ) filter to the prices o f quantities supplied and demanded (Prais- 

12Winsten, 1954). When expected prices rather than actual prices are specified, 

producers can be assumed to be maximising expected profits subject to expected 

output and input prices. Applying Hotelling’s Lemma then gives output supply and 

input demand equations as a function o f expected prices. Simultaneity bias may arise 

in some cases as a consequence o f including the current price in the specification of

" H om ogeneity im plies that profit w ill remain unchanged if  all variable input and output prices 
increase by the sam e proportion.

The advantage over the Cochrane-Orcutt method is that the Prais-W insten method does not 
necessarily decrease the time dim ension o f  the data by one.
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the expected price. However, in the present case the bias is unlikely to be important 

because output at the individual farm level will have little or no effect on prices. On 

the other hand, premia and headage rates (r. )  are actual payments. Payment amounts

are usually announced in advance and it is assumed that these are taken into account 

in production decisions.

3.3.4. Uncompensated elasticity

Uncompensated (Marshallian) elasticities refer to the total effects o f a price change.'^ 

They measure the effect o f price changes, holding other prices constant but allowing 

inputs and outputs to adjust to their new equilibrium levels under the new set o f 

relative prices (Higgins, 1986). They are derived from solving Equation (3) at the 

sample mean.

3.3.5. The degree of decoupling

The results derived in the previous section allow us to calculate elasticity values o f

both output and input demand with respect to changes in prices and payments. While

previous research has attempted to evaluate the rate o f decoupling provided by the 

1992 CAP reform, this has never been attempted for changes in the CAP schemes for 

livestock payments. Moro and Sckokai (1998) modelled CAP reform in order to 

measure the response o f production and land allocation to compensatory payments

Sakai (1974) lias shown that the total effect o f  an input or output price change on the demand for 
inputs or supply o f  outputs can be decom posed into a substitution effect and an expansion effect. In 
the case o f  inputs the substitution effect represents a m ovem ent along the old isoquant and the 
expansion effect represents a m ovem ent along the expansion path to the new isoquant. In the case o f  
outputs, the substitution effects represents a trade-off between outputs along the old transformation 
frontier and the expansion effect represents a m ovement along the expansion path to the new frontier. 
The uncom pensated elasticities can be appropriately adjusted for the expansion effects to obtain 
com pensated elasticities (H iggins, 1986). However, this step is not required to derive the decoupling 
estim ates o f  the next section.

71



for arable aid (crop compensation including set-aside payments). We conduct a 

similar exercise to Moro and Sckokai (1998) for livestock enterprises by modifying 

their model to take into account that there are two types o f livestock payment. There 

are cross-enterprise substitution effects between enterprises that are supported with 

direct payment schemes and those which rely on other support strategies. Our 

analysis incorporates six quantity equations ( N  = 6).  The three output equations 

relate to direct payment livestock output, non-direct payment livestock output and 

crop outputs.'"' There are three input equations relating to feed inputs, livestock 

maintenance and other inputs. The definition o f output supply in the above model 

allows the rate o f change in production, with respect to prices and direct payments, 

which may or may not have a compensatory objective, to be calculated. Equation (6) 

gives:

du ^ dp dr
(7) —  ̂= y r] — + V — -  j  = outputs, h = premia, headage

P ,  h=\ r ,

where and represent respectively the price elasticity and the payment 

elasticity o f output supply.

For simplification, from here we concentrate only on decisions regarding the three 

outputs o f payment-eligible livestock output, non-eligible livestock output and crop 

output. Our objective is to examine the distorting effect o f premia and headage 

payments on output decisions, which we define as the rate o f coupling between

output decisions and payments. Moro and Sckokai (1998) define full coupling as the

These three outputs com prise no less than 87 percent o f  the value o f  total farm output on any farm.
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case where the rate o f change in production output is zero i . e . ^ ^  = 0 after a change

in price i.e. the direct payment has fully restored the production effect o f the price 

change. A payment to fully compensate for a price reduction in order to restore the 

status quo in total quantity produced terms is defined as a fully coupled payment. At 

the other extreme, full decoupling is defined as the case where, after a price change, 

the only observed change in production occurs due to the price movement and 

payments have no independent effect on production outcomes at all, that is:

7=1 P,

Partial decoupling lies in between these extremes and along a coupling-decoupling 

continuum. However, it is possible that the change in production may exceed that 

expected on the basis o f  price change only [Moro and Sckokai (1998)].

From (7), the rate o f decoupling (DR) can be defined as the ratio o f  the change in 

quantity supplied to the change in netput price which is shown algebraically as 

follows:

^ dr.
  Uh

(8) DR = \+  ' '

/=! P,

where a value o f 1 demonstrates the case o f effective full decoupling and a value o f 0 

in the case o f full coupling. Therefore, this measure o f decoupling is measuring the

The rem aining proportion o f  output relates to inter-enterprise transfers, hire o f  machinery revenue, 
other current receipts and non-livestock, crops and capital grants.
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extent o f a price effect on quantity that is compensated for by direct payments. In the 

case o f full decoupling, the effect on production o f a change in total payments is 

zero, such that the ratio o f the rates o f change in payments and prices and DR = 1. 

Where DR is found to be other than unity, coupling is said to exist because the ratio 

o f the rates o f  change in payments and prices is not zero due to the payment effect on 

production levels.

Equation (8) is employed to test the decoupling rates o f both premia and headage 

payments by simulating the effect o f these schemes, under existing conditions, to a 

range o f possible price changes. Further, the relationship between possible price 

changes and the amount o f payments required to fully compensate for such price 

changes is also studied. The result o f this experiment allows us to relate the actual 

percentage change in payments required to fully compensate likely changes in 

market prices. We can show how the spirit o f the 1992 CAP reform, which was to 

fully compensate price reductions with premia payments, compares with the ex post 

evidence.

3.4 Data and estimation 

3.4.1. Description of the data

Matched data were obtained from the National Farm Survey on all farms remaining 

in the survey for the period 1992-1998. The dataset used contains observations on 

294 farms for seven years. The farms are surveyed annually based on voluntary 

participation. Some methodological changes were made to the way in which the
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sam ple was collected (from 1996) which m eans that a higher num ber o f  farm s is not 

available. The Appendix (Table A3.1) describes the data used in this chapter.

Three outputs (livestock output eligible for direct payments, other livestock outputs 

and crop outputs) and three variable inputs (purchased feed, livestock maintenance 

and other inputs) are distinguished. L ivestock output eligible for direct payment 

support consists o f  output from cattle, sheep and horse enterprises. N on-eligible 

livestock output includes output from dairy, pigs and poultry enterprises. There are 

three variable inputs considered. O f these, the first is the quantity o f  com ponent and 

bulk feed purchased and the second relates to the quantity o f  products spent on 

livestock m aintenance. The third input quantity is all other variable inputs. These 

latter are com bined in an aggregate index based in the share o f  each in total output 

according to a Tornqvist Theil index. O ther inputs consist o f  fertiliser, purchased 

seed, crop protection, and hire o f  machinery, transport, casual labour and 

m iscellaneous direct costs. Im plicit input and output quantity indices were obtained 

as the ratio o f  value and price indices. Therefore quantities are m easured at constant 

1992 prices.

Fixed inputs are land, labour and capital stock. Land is m easured in hectares and 

capital stock is m easured at constant 1992 prices. Labour is m easured directly as the 

quantity o f  labour units em ployed on the farm .'^ Capital stock includes capital 

invested in m achinery, breeding stock, farm buildings and land.

l.abour units are scaled by the age and the time com mitm ent o f  the person recorded as working on 
the farm.
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Price data were taken from indices that vary over the years but not over the farms, 

implying that differences in the composition o f netput or quality differences are 

reflected in the quantity terms (Woldehanna et al., 2000, Cox and Wohlgenant, 

1986). Tornqvist price indices (at 1992 prices) were calculated for the compound 

variables (i.e. direct payment output, non-direct payment output and other inputs) 

which were weighed by the share o f the subcomponents in the compounded total 

(Tornqvist, 1936).'^ Thus, an individual price was calculated and assigned for each 

o f the compound variables for each farm. All prices are normalised by the price of 

total agricultural output (CSO). Implicit quantity indices were obtained as the ratio of 

value to the relevant price index.

3.4.2. Estim ation

It is assumed that while farmers are profit maximisers they will not always succeed 

in allocating resources and choosing levels o f outputs and inputs that will lead to a 

maximum level o f  profit. In order to represent deviations from profit maximisation 

an additive error term is appended to each equation estimated. It is assumed that 

errors in optimisation are stochastic and randomly distributed (Higgins, 1986).

Equation (6) constitutes a system o f simultaneous equations with possible correlation 

of error terms across equations.'^ Full information maximum likelihood is the

T he T ornqvist index can  be show n to be a derivative  o f  the hom ogeneous translog  production  
function, w h ich  p rov ides a  second-order approxim ation  to  an arb itrary  p roduction  function  at a  given 
point [C oelli:1996:78].

A n attem pt to estim ate  the ‘p rim a l’ m odel w ith the profit function  included in the specification  w as 
not successfu l. T h is w as because the  num ber o f  cross-product param eters in the  p rofit function w as 
large and the H essian  m atrix  becam e ill-conditioned. A s a consequence the p rofit function  w as 
dropped from  the specifica tion  resu lting  in som e loss o f  efficiency. H ow ever, m ulticollinearity  
prob lem s w ere  reduced  (W all and Fisher, 1990). A nother advantage o f  the dual approach is that the 
righ t-hand  va riab les  in these equations include prices, w hich  are assum ed to be  exogenously
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estimation process used since it accounts for possible simultaneity bias as well as

18possible cross equation correlation o f the error terms (Moschini, 1998). 

Endogenous variables in the estimation model are outputs q, (/ = 1, 2, 3), inputs

X, (/■ = 1, 2, 3) and payments r, (/ = 1, 2 ).

The availability o f panel data was accounted for by making the assumption that each 

farm has a farm specific intercept that was included in each equation 

[Greene;2000:560], These intercepts are equivalent to a ‘fixed effects’ estimation to 

control for management, milk quota, other supply control restrictions and location- 

specific effects on production decisions.

No account was taken o f the small likelihood that some of the observations might not 

have produced any output for enterprises that feature in at least one direct payment 

scheme. This implies that a corner solution is technically possible which ideally 

should be accounted for by using censored regression techniques to control for the 

possibility o f selection bias. This would have made the estimation very complex. 

These techniques have not been applied and consequently the estimation results may 

be slightly biased.

determ ined. The direct estimation o f  the production function could involve simultaneity problems 
because the (arguably) endogenous input quantities would appear on the right-hand side o f  a 
production function.

The random terms are assum ed to be contemporaneously correlated but serially uncorrelated. It is 
also likely that the errors are m ultinormally distributed, and justify maximum likelihood estim ation  
over seem ingly unrelated regressions.
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3.5 Results

The results o f  the estim ation o f  the system o f  output supply and input demand 

equations can be found in the A ppendix (A3.2). Empirical work in production 

econom ics requires checking to see w hether the estim ated functions have the 

standard curvature properties (M orey, 1986).

Table 3.19 presents the total price elasticities on the quantity variables, calculated at 

the sam ple mean. Total price elasticities represent the production quantity and 

intensity effect o f  a price change. The own price elasticities o f  feed, livestock 

m aintenance and other inputs should in theory have a negative sign, i.e. positive 

defm iteness in the Hessian requires that all own dem and price elasticities are 

negative.

A test on convexity is necessary to exam ine the failure o f  the curvature conditions.'^ 

The convexity test uses a triangular or Cholesky decom position o f  the Hessian 

m atrix in Table 3.19 (Lau 1978:427-430). If the matrix o f  elasticities was a 

sym m etric and positive definite m atrix, the param eters can be transform ed into non

negativity conditions (Judge et a/.: 1988:487). In practice, the Hessian is decom posed 

into a lower and upper triangular m atrix i.e. that factorises H  = LD L ' , where H  is the 

original matrix. Z, is a lower triangular m atrix (i.e. zeros only above the main 

diagonal), D is a diagonal m atrix (zeros everywhere o ff  the main diagonal) whose 

elem ents on the diagonal are the C holesky values. L' is the transpose o f  L.

There are both geom etric and algebraic definitions o f  concavity and convexity. The drawback to the 
geom etric definitions is that techniques do not exist to check these properties directly. An algebraic 
equivalent expressed as the Cholesky values o f  the H essian must be found and checked  
[Morey: 1986:209].
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The estim ated C holesky values are random values and one must test the null 

hypothesis that none o f  the estim ated values are significantly different from zero. 

This can be done with a t test on each o f  the values separately, but the overall level o f  

sign ificance ( a ) on the 6 tests sim ultaneously is greater than the level o f  significance  

( a ° ) on any o f  the tests by itse lf  [Morey: 1986:220]. D  has 6 elem ents, so one must 

sim ultaneously test that none o f  theZ),; are significantly greater than zero. A

Bonferroni t test is appropriate. I f  the overall level o f  sign ificance ( a )  is 0.05 then 

the sim ultaneous inequality restriction im plies that 0 .008 (= 0 .05 /6 ) is the critical 

level and 2 .326  ( / 2 0 4 2 at 1 percent) is the critical value o f  a one-tailed test on five  

sim ultaneous restrictions. In Table 3 .20  only two o f  the C holesky values { D ^2 and 

D jj) have a sign that is a pr io r i  incorrect. Even at a high sign ificance level, neither 

tally w ith the hypothesis that the matrix produced by the m odel w as positive  

definite.^® H owever, when a sm all number o f  the C holesky values have the incorrect 

sign w e can assum e that the functions are globally quasi-convex (M orey, 1986). W e 

thus proceed, in less than ideal circum stances, without correction.

A s there are few  other studies for the livestock sector, it is not possible to com pare 

these e lastic ities with others. A s previous cereal and crop studies tend not to include 

livestock  paym ents as an argument in their estim ations, it is also not possib le to 

com pare the elasticities o f  crop output supply derived in this analysis. Both direct 

paym ent livestock and crop output show  supply that is less elastic than livestock  

output not supported with any form o f  direct paym ents. The output price o f  crops
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was adjusted and includes crop com pensation revenues. N on-D P livestocic output is 

m uch more elastic with respect to its own m arket price than either o f  the other 

outputs. This suggests that output which is not eligible for direct paym ents (e.g. pigs, 

poultry, dairying) is very sensitive to m arket price to the extent that a small change in 

output prices would significantly change the output supplied o f  output not eligible 

for direct paym ent. The output o f  non-DP livestock produce is also particularly 

elastic with respect to the price o f  feed. Thus a small increase in feed prices would 

significantly reduce output in these enterprises.

The direct price elasticity between the price o f  DP supported livestock and the 

quantity produced is 0.146 (Table 3.19). This suggests that output produced has little 

room to m anoeuvre with respect to its own m arket price. This observation m ay be 

related to the conditions attached to the relevant direct paym ent schem es that may be 

such that output decisions are constrained in practice. This runs contrary to the 

proposition raised in the literature (Chapter 2) that a direct paym ents support system 

allow s production decisions to becom e more responsive to undistorted m arket price 

signals.

Cross-price elasticities between the three outputs determ ine the substitutability 

relationships. There is a positive cross-price elasticity between non-DP output and 

price o f  DP output suggesting that an increase in the m arket price o f  non-DP output, 

all else equal, would induce livestock output in directly supported enterprises. This 

price signal has a higher effect on DP output than DP output’s own price. The

According to a survey by Shum way (1995), M oschini (1998) and Oude Lansink (1999) curvature 
conditions are often rejected in applications o f  duality theory. Therefore the failure o f  the model
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dem and for feed input turns out to be particularly price-elastic. However, the 

quantity used feed (purchased and concentrate) would fall when output prices 

increase. This unexpected result m ay reflect a change in farm ing pattern. Anim als 

m ay be m arketed at a different tim e in response to favourable m arket conditions and 

not w intered (requiring feed inputs). As there is a correlation between the crop output 

price and the feed grain price, it is not surprising to find a positive elastic relationship 

betw een the quantity o f  crops grown and the feed price. O ther inputs including 

livestock m aintenance appear as price inelastic, while a change in these prices will 

only have a m arginal effect on quantities produced o f  the three main outputs.

The main results are those which relate to elasticities involving the both types o f  

direct paym ent to the livestock sector. The supply o f  DP output is inelastic with 

respect to both prem ia and headage rates. Q uantities o f  DP livestock will increase 

with an increase in premia paym ents but fall with respect to an increase in headage 

paym ents. A first observation relates to the nature o f  our assum ption that a payment 

per head is constant with every additional livestock unit; the results from Table 3.19 

imply that a change in the prem ia or headage rates per head w ould not significantly 

affect output levels o f  livestock eligible for payments. This suggests that output 

decisions are affected by the existence o f  direct paym ent schem es but not according 

to the revenue they yield. A small positive elasticity on prem ia stim ulates some 

livestock production under the current paym ent rates and schem e conditions. On the 

other hand, an increase in headage paym ents would not stim ulate further production 

o f  DP livestock.

presented in this paper to fully satisfy its regularity conditions is not unexpected.
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Inelastic output elasticities for DP output m ay reflect that farm ers are m axim ising 

their support take at present, such that an increase in output would not yield 

additional direct paym ent revenue. The conditions attached to the schemes, 

particularly with relation to stocking density restrictions, could also affect the 

elasticity levels. Farm ers may, rationally, stock livestock units per hectare at or close 

to the m axim um  allow ed to optim ise current paym ent receipts. This gives farm ers in 

our m odel little room to m anoeuvre under changed circum stances. An interesting 

relationship appears shown by the elasticities between each paym ent type and non- 

eligible livestock. These positive elasticities suggest that an increase in payment 

would stim ulate further production in dairying, poultry and pigs, all else equal. As 

the elasticities in Table 3.19 are uncom pensated elasticities, both expansion (income) 

and substitution effects drive the total effect. Income from direct paym ents may be 

used to expand the farm output level generally, suggesting a positive relationship 

between total farm output and the support receivable. For this to occur, paym ent 

receipts are not assigned to expanding output o f  the enterprises that yielded this 

revenue. The substitution effect m ay arise when a farm er perceives that profit is 

m axim ised w'ith respect to direct paym ent enterprises and substitutes resources away 

to other enterprises. A nother explanation may be that with higher rates o f  payment, 

farm ers perceive that there will be a greater dem and for the raw m aterial on which 

paym ents are paid - calves - and m ay increase their dairy production for this reason.^' 

On the o ther hand, elasticities for headage paym ents are very small and these

I'his assertion needs to be qualified in the presence o f  quota constraints on milk production. Quota 
restrictions were not explicitly  m odelled in our model and are assumed to be captured by the farm- 
specific  fixed  factor included in the econom etric estimation.
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payments appear to have very little effect on either output supply or inputs 

demanded.

Input demands show some interesting behavioural relationships with respect to 

output prices and premia payments. The input elasticities tend to be lower than those 

for outputs. This may justify the hypothesis that monies from direct payment sources 

are not being spent on increased inputs, except feed, reflecting a quality effect of 

output supplied from supported enterprises. This is similar to a finding by Moro and 

Sckokai (1998) that justifies the hypothesis that direct payments tend to act as a 

disincentive to intensive agricultural practices.

3.5.1. The degree of decoupling

The rate o f decoupling is measured according to the extent to which direct payments 

offset the production effects o f a price cut [Cahill; 1997:349], A payment that may 

appear decoupled at national level will not be decoupled for every single farm at the 

micro level, where farm responses differ. An across-the-board support change will 

entail that payments can be fully coupled, partially coupled to varying degrees or 

decoupled, under different farm conditions.

In order to evaluate ex post the degree o f decoupling o f current headage and premia 

schemes, the decoupling rate is calculated for plausible ranges o f values for 

dp^ / p^ and Ir^.  The range o f percentage changes in their prices and payment

rates taken are 10, 20 and 50 percent. This does not imply that the values o f the 

changes in prices and payments are equal. In this simulation, the percentage change

83



in prices is assumed to be matched by an equivalent percentage change in either 

premia or headage payments. A decoupling rate o f 1 implies that the particular 

combination o f price and payment changes is completely decoupled and output 

determination is independent o f  the support payments. A decoupling rate (DR) close 

to zero implies that output is significantly affected by the payments receivable and a 

DR close to 1 implies, conversely, that the payments the payments no not have an 

effect on output. The rate o f decoupling for the two types o f livestock scheme is 

reported in Table 3.21 for the output o f direct payment-eligible livestock output.

A decoupling rate o f between 0 and 1 indicates that the system o f direct payments is 

partially coupled. The closer the value to 0 the more coupled the payment. The 

higher the price cut, the more decoupled payments become for the same amount of 

payment revenue. Conversely, the more payments are made for the same price cut, 

the more the payment/price combinations are coupled with production decisions. 

When payments are increased by a percentage change greater than the percentage 

change in price, each scheme also becomes more coupled as payment amounts 

increase. From Table 3.21, an equivalent percentage change in both premia and 

prices yields a decoupling rate o f  0.594. A decoupling rate o f 1.023 is found for 

similar price and headage changes.

In all cases, headage scheme combinations are fully decoupled. The reasons for this 

relate to the conditions attached to the operation o f the headage schemes. There is a 

maximum payment condition per forage hectare and a strict stocking density limit o f 

1.4 eligible livestock units per forage hectare is imposed. For this reason, an increase
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in the rate o f  paym ent may not allow  existing headage recipients to increase the 

quantity produced o f  D P-eligible livestock, if  scheme conditions remain as they are. 

Farm s located in less favoured areas receiving headage paym ents, tend to farm less 

intensively. W e would expect such farm s to be less affected by m arket and support 

changes.

A negative sign on a decoupling rate indicates that the effect o f  a calibrated change 

in the com pensatory schem e w ould overshoot the effect o f  a price change i.e. if the 

price cut gives a decrease in production, the rise in the com pensatory paym ent would 

have a larger effect on production in coupling term s. This is an extrem e form o f 

coupling and is evident from Table 3.21 when a price cut o f  10 or 20 percent is 

com pensated a 50 percent increase in premia payments. Equivalent percentage 

changes in price and headage paym ents would never overshoot the effect o f  a price 

change but increase the rate o f  decoupling o f  this paym ent type. This arises because 

the elasticity  on headage paym ents is negative for DP-eligible livestock output. 

However, prem ia paym ents w ould be close to com plete coupling (DR=0) if  a 10 

percent price cut was not com pensated with more premia than is paid currently.

Decoupling rates o f  both livestock schem es and other non-eligible and crop output 

are listed in Table A3.3. There appears to be no significant coupling relationship 

betw een non-DP eligible livestock output and the current livestock schemes. This 

reflects that current livestock schem es are not persuading farm ers to increase 

production o f  non-eligible livestock.
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3.5.2. Maintaining total revenue levels -  the actual coupling situation

In Table 3.21 above, percentage changes in price were studied alongside percentage

changes in paym ent rates. However, we extend this analysis by calculating the

percentage change in paym ents w hich would be required to m aintain total revenue

such that the total revenue from producing another unit o f  DP eligible output w ould

be equal before and after a change in prices. This is a slightly different definition o f

decoupling to  the one implied above and is m ost precise in term s o f  the definitions o f

decoupling elucidated from the literature (Chapter 2). This sim ulation calculates

decoupling rates for each paym ent type as if  the com pensatory paym ents w ere given

to m aintain the same total revenue for the sam e quantity as before the price cut. We

are trying to  m easure whether there is a change in incentives due to a changed

com bination o f  m arket and paym ents in total revenue. In Table 3.22, we estim ate the

percentage change in paym ents required to restore a 10, 20 and 50 percent reduction

in prices. However, the com pensation rate will vary according to a farm ’s current

dependency on direct paym ents i.e. the share o f  total revenue derived from each 

22paym ent type. The coupling rates are calculated at the point o f  average dependency 

on DPs for all NFS farms, using the elasticities calculated above.

From Table 3.22, equivalent revenue com pensation from prem ia paym ents would 

cause more production effects than a fall in m arket revenue due to a price fall. This is 

indicated by a negative decoupling rate o f  -0 .335 . This is an extrem e form o f  

coupling and would imply that all output o f  livestock enterprises eligible for DPs

A three-year average o f the mean dependence of all farms on each type o f payment was calculated 
over the three-year period 1996, 1997 and 1998. For this period, 17% o f total revenue was derived 
from prem ia payments, 5% from headage payments and the remaining 78% from market sources.
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would respond more to an equivalent change in payment rates than to a change in 

prices. This is consistent w ith farmer responses discussed above in Section 3.2.1., 

which indicated that the existence o f direct payments alone had led to changes in 

farm operation since 1993.

From this analysis, a compensation rate o f 20 percent o f market revenue loss would 

give the highest rate o f decoupling. Similar to the analysis previously, headage 

payments appear to have little distortion on production as they are shown to be more 

than decoupled in Table 3.22. This result arises because the elasticity for headage 

w ith output supply is negative suggesting that headage payments are negatively 

coupled with production. Negative coupling implies that higher rates o f payment 

would lead farmers to reduce production o f the commodity supported. Moreover, 

Table 3.22 shows that i f  increased levels o f headage payments were paid to 

compensate for price reductions, the rate o f headage decoupling would fall.

3.6 Conclusions

The purpose o f this chapter has been to develop an econometric model to examine 

the relationship between the dependence o f farms on direct payments for revenue for 

total output and intensity o f production. Three output types were considered. These 

were livestock output eligible for premia or headage payments, other livestock output 

not eligible for payment and crop output. Three input types were also included. A 

dual model based on a restricted profit function was used to trace the effects o f a 

significant increase in direct payments on farm output and input decisions using 

own-price, cross-price and payment elasticities. However, our findings must be
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qualified to note that our m odel did not strictly m eet the m onotonicity condition. 

Further, som e signs relating to the relationship between quantity supplied and input 

prices were not returned as hypothesised.

The elasticities derived from our system o f  sim ultaneous equations showed an 

inelastic relationship between livestock produced which are eligible for payment, 

crop output and the livestock support system. A small change in paym ents would not 

have a noticeable effect on the quantity supplied o f  these products. O ur analysis 

show ed that non-paym ent eligible livestock output is very responsive to market 

conditions. A change in the price this output-type w ould significantly affect the 

quantity supplied.

Input dem and elasticities were m uch lower than those observed for outputs. This may 

Justify the hypothesis that m onies from direct paym ent sources are not being spent on 

increased inputs, reflecting a quality effect o f  output supplied from supported 

enterprises if  less inputs w ere used in their production. Feed and livestock 

m aintenance would not be increased in line with increased paym ents. Thus, a policy 

im plication o f  this finding is that direct paym ents are reducing the quality o f  anim als 

produced on which paym ents can be drawn. This is sim ilar to a finding by M oro and 

Sckokai (1998) that justifies the hypothesis that CA P reform  tools tend to be a 

disincentive to intensive agricultural practice.

By calculating rates o f  decoupling, this chapter found evidence that prem ia and 

headage paym ents to livestock each have different effects on production and factor
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input decisions. In all cases headage paym ents appear to be m ore decoupled from 

production decisions than prem ia schem es suggesting that increasing headage 

paym ent only to com pensate for further price reductions w ould have the least 

distorting effect on production outcom es. Significant reductions in prices, 

com pensated by increases in prem ia payments, would have very significant 

repercussions for the structure o f  aggregate output arising from the im portant and 

highly coupled role that this paym ent type plays in farm ers’ decisions regarding the 

type and level o f  livestock output. An increased prem ia paym ent to exactly 

com pensate for a fall in m arket revenue from a significant price change would 

overcom pensate for revenue lost, if  current prem ia schem e conditions were held 

constant. However, the overall conclusion o f  this analysis is that decoupling rates are 

driven m ore by the conditions attached to the paym ents than the levels o f  paym ents 

receivable.

Under the current headage scheme, farm ers receive paym ent based on the type o f 

livestock stocked within defined density limits, up to a total paym ent o f  £4,000. As 

part o f  the A genda 2000 reform s o f  the CAP, headage paym ents are to be paid on an 

area basis, to take effect from 2001. The EU Com m ission has declared that it wants 

paym ents in Less Favoured A reas to be decoupled from production to m ake them 

W orld Trade O rganisation (W TO) com patible. The analysis in this chapter has found 

that headage payments, as they currently operate, are already decoupled in the Irish 

situation. This arises because the conditions attached to headage paym ents are highly 

effective to the extent that increased paym ents would not change a farm er’s incentive 

to produce additional eligible output. A dm inistering headage with current paym ent
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conditions . ..  “eventually results in an alm ost “ flat area paym ent” system due to the 

stocking density restrictions” [Dunne et a/.:1999:13].
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T a b l e s

Table 3.15 Irish farm ers’ assessm ent of changes to their farm operation since 1993 as a result of 
the introduction o f direct payments

Farm operation change resulting from direct payments %
More inputs 1.0
Less inputs 0.2
More iivestocic 14.4
Less livestoci< 0.9
More investment 12.5
Less investment 1.8
More farm labour 0.8
Less farm labour 0.4
Not survived 9.9
No change 47.1
Other 11.3
Total 100.0

Table 3.16 Severity in total income terms of a 30% cut in current receipts o f direct payments

Intensity in income terms o f 30% cut in DPs %
Very severe 55.8
Severe 32.0
Slight 8.7
No effect 3.6
Total 100.0

I'able 3.17 Farm level changes as a result o f CAP reform by farm size.

Changes % < 2 0  ha 20<50 ha 50 ha + All Sizes
Contracted 3 7 6 5
N o/O ther change 69 54 54 58
Expanded 28 39 40 37
All 100 100 100 100

Table 3.18 Changes in relative sources of returns over 1992-1998 period for panel farms

Premia Headage M arket sources Total Revenue
1992 13 10 77 100%
1993 15 5 80 100%
1994 17 7 76 100%
1995 18 6 76 100%
1996 17 5 78 100%
1997 16 5 79 100%
1998 19 5 76 100%
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Table 3.19 Total Price Elasticities at the Sample Mean

DP
output
Price

Non
DP
output
Price

Crop
Price

Feed
Price

Livestock
mainten.

Other
inputs

Premia Headage

DP output 0.146 1.061 -0.141 -0.966 0.065 0.000 0.041 -0.004
Non DP 0.994 2.919 -2.388 -6.725 0.480 -0.152 0.434 0.006
output 
Crop output -0.032 -0.588 0.126 0.570 0.003 0.008 -0.033 0.000
Feed input -0.797 -5.918 2.036 4.176 -0.312 0.151 0.148 -0,007
I.ivestock 0.053 0.412 0.010 -0.304 -0.412 -0.006 -0.008 0.000
maintenance 
O ther inputs 0.000 -0.186 0.040 0.212 -0.009 -0.008 -0.015 0.000

Table 3.20 Estimated Cholesky values and t-Statistics

Estimate t-statistic

D u 16.794 1.36

A , -459.382 -0.03

A3 659.644 0.57

-129.902 -3.61

Dss 4990.8 0.00

Dee -5.9798 -0.88

Table 3.21 Degree of decoupling for different hypotheses about the percentage changes in prices 
and paym ent rates for DP eligible output

D ecoupling rate for premia Decoupling Rate (DR)
d p l/p l= -.1 0  and d rl/rl= + 0 .1 0 0.594
d p l/p l= -.1 0  and d rl/rl= + 0 .2 0 0.188
d p l/p l= - . 10 and d rl/rl= + 0 .5 0 -1.029
d p I/p l= - .2 0  and d r l /r l= + 0 .10 0.797
d p l/p l= -.2 0  and d rl/rl= + 0 .2 0 0.594
d p l/p l= -.2 0  and d rl/rl= + 0 .50 -0.015
d p l/p l= -.5 0  and d rl/rl= + 0 .1 0 0.919
d p l/p l= -.5 0  and d rl/rl= + 0 .2 0 0.838
d p l/p l= -.5 0  and d rl/rl= + 0 .5 0 0.594

D ecoupling rate for headage
d p i/p i =-.10 and dr2/r2=+0.10 1.023
d p i/p i =-.10 and dr2/r2=+0.20 1.046
dp 1 /p 1 =-. 10 and dr2/r2=+0.50 1.115
d p i/p i =-.20 and dr2/r2=+0.10 I.OIl
d p i/p i =-.20 and dr2/r2=+0.20 1.023
d p i/p i =-.20 and dr2/r2=+0.50 1.057
d p l/p l= -.5 0  and dr2/r2=+0.10 1.005
d p i/p i =-.50 and dr2/r2=+0.20 1.009
d p l/p l= -.5 0  and dr2/r2=+0.50 1.023

92



Table 3.22 Full compensation decoupling rates for DP eligible livestock output

10% fall in market 20% fall in market 
revenue revenue

50% fall in market 
revenue

10% cut in prices
Equivalent in prem ia to fu lly  compensate:

-0.335 -1.669 -5.673
20% cut in prices 0.333 -0.335 -2.336
50% cut in prices 0.733 0.466 -0.335

10% cut in prices
Equivalent in headage to fu lly  compensate:

1.121 1.241 1.599
20% cut in prices 1.060 1.121 1.300
50% cut in prices 1.024 1.048 1.120
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T ab le  A 3 .1 D escrip tion  o f D ata and  V 'ariability

Variable Dimension/ Base Year Symbol Parameter Period: 1992-98 Observations: 2058
Price indices 
DP eligible output Base year 1992 (Tornqvist) EXDPNM

« ,i

Mean
0.967272

Standard Deviation
.0094076

Non DP eligible output Base year 1992 (Tornqvist) ENDPNM
«,2

0.982698 .0071382

Crop output Base year 1992 ECROPNM
« ,3

0.433217 .2850373*

Feed demand Base year 1992 EFEEDNM
« ,4

1.130462 .0862035*

Livestock maintenance Base year 1992 EMNNM
« -5

1.136135 .0839264*

O ther inputs Base year 1992 (Tornqvist) EINPNM
«,6

0.764446 .0270891

Paym ents
Prem ia IR£ 1992 prices PREMNMLU 138.7547 498.6948

Headage 1R£ 1992 prices HEADNMLU S.n 80.31427 1164.101

Quantities
DP eligible output IR£ o f 1992 Qi /  =  1 155.4955 162.242

N on DP eligible output IR£ o f 1992 Q2 i =  2 168.0412 401.4837
Crop output 1R£ o f 1992 Q3 i =  3 68.04746 233.5212

Feed 1R£ o f 1992 XI i =  4 46.45274 137.8371

Livestock maintenance IR£ o f 1992 X2 i =  5 13.08015 17.0397
O ther inputs IR£ o f 1992 X3 i =  6 232.3633 312.7322

F ixed inputs 
Capital stock 1R£ 1992 prices Z1 <P,i 206448.9 68.10635

Land Hectares Z2 <P,i 54.87418 52.10521

Labour Total Labour Units Z3 <P.n 1.582857 201882.6

T rend 1992=1 Z4 3 00

.1428571 .8784272

Fixed Effect (Predicted -  farm specific) Z5
«^,19

.0003541 .3500122

* along time dimension only 
NM =Norm alised by netput price
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T ab le  A3.2 P a ra m e te r  estim ates and  t-V alues

Q u an tity  equations
Parameter Value t-value

OC\ 1 16.795 1.36

^ 1 2
113.939 6.47

a , 3 -37.165 -5.34

^\A
-91.297 -1.66

« 1 5
6.015 3.09

0.057 0.01

(Pm
-0.000 -1.82

(Pm
-0.005 -4.93

^1 1 0
0.030 1.55

^111
-0.005 -0.09

(PU2
20.918 6.07

(Pm
-11.456 -1.08

(PuA
-12.133 -1.12

(Pui
7.424 0.79

(Pn,
6.539 0.60

(Pm
39.873 3.92

(Pwi
-12.734 -1.36

(P\w
0.925 60.97

CC 22 313.625 4.66

a  23
-631.074 -16.96

^ 2 4
-635.609 -17.55

« 2 5
44.2235 10.18

« 2 6
-20.028 -1,32

(Pn 0,001 -4.10

(Pi% -0.019 -2.83

*^210
0.313 2.14

^ '2 , ,
0.009 0.03

(p in
628.137 25.91

(P m -59.962 -0.73

^ 1 1 4
-53.979 -0.57

(Pns 117.105 1.36

(P u, 100.447 0.98

(Pui 685.652 10.93

(P\ 18
-124.666 -1.56
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(P\ 19

®35

V z i

X  -0 .239
^310

<2^3 12

^313

<P3U

^316

^317

^^318

^^319

« 44

« 4 5

^^412

«^4I3

( P ,u

(Pm s

<P»,

^419

« 5 6

^57

-0 ,982 

332.31 1 

538.286 

2.750 

10.601 

0.001 

0.016

^  - 0.000 
‘̂ 311

-201.215 

53.731 

64.340 

-53.070 

-157.118 

-399.712 

34.307 

0.045 

394.727 

-28.723 

20.042 

- 0.000 

-0 .040

^46

(PAi
X  0 .107
^410
K  -0 .009
^411

51.473 

398.209 

362.373 

322.306 

350.219 

555.832 

344.453 

-0 .190 

-37.915 

-0.805 

0.000 

0.002

K  -0 .006
‘̂ 510

-5.81 

9.20 

45.01 

2 . 11  

1 . 12  

15.82 

3.28 

-2.91 

- 0.00 

-12.16 

1,05 

1 . 11 

-1 .04 

-2.39 

-10,62 

0,68 

0.42 

10.67 

-8.42

2.35 

-5.12

-20.04

4.11

-0.25

6.34

19.79

17.15

13.63

16.25

26.56

17.42

-3.82

-10.87

-1.05

2.90

7.36 

-2 .30
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<^511
0.001 0.27

< P i M
- 2.429 - 3.07

( P s n
7.273 5.25

( P s u
10.431 6.53

( P i M
19.487 8.70

(P 5 ^ 6
18.615 8.94

( P 5 M
6.077 3.45

^ 5 \ i
19.817 8.89

^ 5 \ 9
0.011 3.09

^ 6 6
- 1.120 - 0.22

< P t l
0.000 0.92

«^68
0.000 0.19

<^610
- 0.011 - 0.69

^ 6 1 1
0.000 0.01

( P ^ M
- 11.701 - 2.44

( P b M
8.214 1.12

^ 6 1 4
7.682 0.97

3.123 0.33

^»616
2.792 0.34

( P t M
- 5.539 - 0.82

7.398 0.77

^^619
0.031 1.73
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Table A3.3 Degree o f decoupling for different hypotheses about the percentage changes in prices 
and paym ent rates for non-eligible and crop output

Decoupling Rate (DR)
N on-elisible livestock output
D ecoupling rate fo r  prem ia
dp2/p2=-.10 and d rl/rl= + 0 .10 0.969
dp2/p2=-.10 and d rl/rl= + 0 .20 0.937
dp2/p2=-.10 and d rl/rl= + 0 .50 0.843
dp2/p2=-.20 and d rl/rl= + 0 .10 0.984
dp2/p2=-.20 and d rl/rl= + 0 .20 0.969
dp2/p2=-.20 and d rl/rl= + 0 .50 0.921
dp2/p2=-.50 and d r l /r l= + 0 .10 0.994
dp2/p2=-.50 and d rl/rl= + 0 .20 0.987
dp2/p2=-.50 and d rl/rl= + 0 .50 0.969

Decoupling rate fo r  headage
dp2/p2=-,10 and dr2/r2=+0.10 1.001
dp2/p2=-, 10 and dr2/r2=+0.20 1.002
dp2/p2=-. 10 and dr2/r2=+0.50 1.004
dp2/p2=-.20 and dr2/r2=+0.10 1.000
dp2/p2=-.20 and dr2/r2=+0.20 1.001
dp2/p2=-.20 and dr2/r2=+0.50 1.002
dp2/p2=-.50 and dr2/r2=+0.10 1.000
dp2/p2=-.50 and dr2/r2=+0.20 1.000
dp2/p2=-.50 and dr2/r2=+0.50 1,001

CroD output
Decoupling rate fo r  prem ia
dp3/p3=-.IO and d rl/rl= + 0 .1 0 2.549
dp3/p3=-.10 and d rl/rl= + 0 .2 0 4.097
dp3/p3=-.10 and d rl/rl= + 0 .5 0 8.743
dp3/p3=-.20 and d rl/rl= + 0 .1 0 1.774
dp3/p3=-.20 and d rl/rl= + 0 .20 2.549
dp3/p3=-.20 and d rl/rl= + 0 .50 4,871
dp3/p3=-.50 and d rl/rl= + 0 .10 1.310
dp3/p3=-.50 and d rl/rl= + 0 .20 1.619
dp3/p3=-.50 and d rl/rl= + 0 .5 0 2.549

Decoupling rate f o r  headage
dp3/p3=-.10 and dr2/r2=+0.10 1.000
dp3/p3=-.10 and dr2/r2=+0.20 1.000
dp3/p3=-.10 and dr2/r2=+0.50 1.000
dp3/p3=-.20 and dr2/r2=+0.10 1,000
dp3/p3=-.20 and dr2/r2=+0.20 1,000
dp3/p3=-.20 and dr2/r2=+0.50 1,000
dp3/p3=-.50 and dr2/r2=+0.10 1.000
dp3/p3=-.50 and dr2/r2=+0.20 1.000
dp3/p3=-.50 and dr2/r2=+0.50 1.000
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Chapter 4

M u l t ip l e  j o b  h o l d in g  -  e x a m in in g  t h e  r o l e  o f  d ir e c t

PAYMENTS IN EXPLAINING PARTICIPATION IN OFF-FARM 
EMPLOYMENT, LABOUR DEMAND AND LABOUR SUPPLY OF IRISH

FARM HOUSEHOLDS

4.1 Introduction

Increasing nonfarm wages and restricted farm incomes, which are heavily dependent 

on direct payments, have affected the relative return to farm work. The supply o f off- 

farm labour by farm families has received increased attention in recent years 

[Huffman and Lange, 1991; Tokle and Huffman, 1991; O lfert e/a/., 1993], Given the 

importance o f off-farm income to Irish farm families, the attention is certainly 

justified. Whether because o f push or pull factors or a combination o f both, greater 

numbers o f farm operators and spouses are engaging in employment outside the 

farm.' Close to 47 percent o f farm households had off-farm employment in 1998 

(Burke and Roche, 2000) and over 30 percent o f household income now comes from 

nonfarm employment (CSO 1994/95). Moreover, a recent government report outlines 

a specific policy commitment to “ ensuring the maximum number o f farms and 

facilitating part-time employment”  (DAFRD, 2000).

‘ According to Kearney (2000), tlie trend in agricultural incomes relative to incomes available in other 
sectors is the principal "push’ side determinant o f change in the Irish farm labour force (pg. 9). The 
pull factors, though difficu lt to discern, can be captured with an account o f job opportunities and 
employment prospects o ff the farm (pg. 10).
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Off-farm  em ploym ent by farm family m em bers is not only prevalent in Ireland but 

appears to be a feature o f  perm anent restructuring w ithin the agricultural sector 

(P feffer, 1989). Contrary to  Fuller’s (1991) assertion that it is essential to  distinguish 

the farm -firm  from the farm household, this chapter argues that such a distinction is 

not appropriate in the Irish context o f  predom inantly fam ily farm ing. Gasson and 

Errington (1993) also stress that understanding the nature o f  the farm business 

requires conscious recognition o f  the family that operates it. The increased 

integration o f  farm and nonfarm  labour markets, associated with rising off-farm  work 

o f  farm household mem bers, is enabling farm families to rem ain on the land and to 

retain an effective link with agriculture. In term s o f  agriculture and agricultural 

policy, operators with off-farm  work or off-farm  incom e are not necessarily 

nonviable despite low farm incomes. Off-farm  incom es also enable farm fam ilies to 

spread farm incom e risks. This chapter focuses on efforts to explain m ultiple job  

holding and its effect on the supply o f  labour to agriculture.

A ccording to W eersink et al. (1998), there are three reasons to exam ine m ultiple job  

holding on farms. The first relates to human resource issues surrounding econom ic 

differences betw een those farm ing full-time and those farm ing part-tim e. If  the latter 

group were less productive, then understanding the characteristics o f  those 

individuals w ould aid targeting extension efforts to im prove their efficiency. Second, 

rural developm ent issues are related to equity considerations across the rural farm 

and non-farm  population. The prosperity o f  rural areas m ay be enhanced through 

efforts to increase non-farm em ploym ent opportunities rather than through direct 

incom e support based on farm production. The third issue relates to farm structure
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and its likely time path. The trend to a bi-modal distribution o f farm sizes is 

supported if  multiple job-holding participants do not consolidate their farm size, 

particularly when the farm operator’s age is considered with the likelihood of a 

successor who is unlikely to ever farm the existing holding in a full-time capacity.^ A 

bi-modal distribution has implications for agricultural research priorities, rural 

infrastructure and agri-food processing location [Goddard et al., 1993].

Previous studies have not examined the important effect on labour resource 

allocation o f direct payments as the main form of agricultural support.^ Another 

problem with previous part-time farming studies and previous research concerning 

off-farm labour supply is known as the ‘operator bias’. This refers to the practice of 

defining part-time farming or multiple job-holding with reference to the farm 

operator only so that the farm family has been largely ignored. Recent research has 

analysed the off-farm work decisions o f farm spouses and the simultaneity of the 

labour force decisions o f the operator and spouse [Gould and Saupe, 1989; Huffman 

and Lange, 1989; Weersink et a l, 1996]. This is justified by the findings o f Butte 1 

and Gillespie (1984) that men’s and women’s farm and off-farm labour supply 

decisions are correlated, though affected by different farm and household conditions.

 ̂ A recent report by the Irish Department o f  Agriculture, Food and Rural D evelopm ent has already 
found evidence that a new pattern is em erging in the structure o f  Irish farms which divides into ‘core' 
groups and ‘transitional’ groups. O f the population o f  146,000 Irish farms, only 57 % are considered 
as having potential to survive in fanning in the longer term. O f these 83,000 farms, 39,000 farms 
already com bine suitable enterprises -  usually b eef -  with full or part-time off-farm work. Further, 
this group is likely to grow more rapidly as off-farm job opportunities increase [DA FR D:2000:5]
 ̂ For exam ple Bollm an, 1979, Huffman 1980; Sumner, 1982; Simpson and Kapitany, 1983; Gould 

and Saupe, 1989; Huffman and Lange, 1989; Lass et al., 1988; Lass and G em pesaw, 1992 and 
W eersink, 1992.

101



This chapter examines the factors affecting multiple job holdings o f a sample o f Irish 

farm families. The analysis takes a unified farm household approach in recognising 

that off-farm work decisions are made dependent on the wage offer facing the other 

spouse.'* The model specifies the interdependence o f each individual’s ‘shadow- 

w age’ rate and recognises the potential for selection bias. This chapter has a 

particular interest in whether direct payments received by the farm is a significant 

explanatory variable in a model determining the probability o f engaging in off-farm 

employment. The policy response function will be useful to ascertain the incentive 

effects o f direct payments, complementing results o f  earlier chapters. The model is 

fitted to a unique cross-section dataset for Irish farm households, which has been 

compiled from the Central Statistics Office (CSO) Household Budget Survey 

1994/95 and the 1994 National Farm Survey undertaken by Teagasc - the Irish 

Agriculture and Food Authority.

The chapter begins with a model o f joint labour participation and hours o f labour 

supply decisions o f farm households. There follows a discussion o f econometric 

issues in estimating the model accounting for joint decision-making and self

selection biases. A multiple equation and recursive model specifies that the off-farm 

labour supply equation o f  one partner depends on the time allocation o f the other 

partner, and this structure is endogenous. Our results suggest that farm household on- 

farm and off-farm work hours respond in reasonable economic directions to farm and

4
In this chapter, part-time farming is defined on the basis o f  both the existence o f  an alternative 

incom e source and  the time allocated to off-farm  work activity. Information on hours spent in off- 
farm work activities is em ployed to derive the average off-farm wage per hour for each individual in 
off-farm  em ploym ent. This has the double advantage o f  allow ing a focus on what the household is 
actually relying on for a livelihood and on how households are allocating their work time (as time 
allocation may not be closely  related to the generation o f  incom e) (Ahearn et a i ,  1985).
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nonfarm  econom ic variables. The tim e allocation decision between farm and off- 

farm em ploym ent is influenced significantly by the fam ily stage o f  the lifecycle, 

w ealth and, im portantly, the level o f  income accruing to labour that could be 

generated on the farm vis-a-vis o ff  the farm. Furthermore, individuals with better off- 

farm wage opportunities, e.g. m ore education, show increased probability o f  and 

increased hours o f  off-farm  work.

D irect paym ent receipts alter the profitability o f  agriculture and the value o f 

household tim e, as well as labour em ploym ent at farm level. This im plies that by 

increasing farm receipts, the farm household’s income increases w hich in turn 

enhances fam ily labour use on-farm , and hence, reduces the household’s off-farm 

labour supply.^ A feature we particularly want to investigate is w hether the growing 

im portance o f  direct paym ents in farm revenue and income has had any impact on 

the farm household's w illingness to work o ff  the farm. The im pact o f  direct 

paym ents will depend on their degree o f  coupling to farm output. In the case where 

d irect paym ents are fully decoupled, then the farmer's labour use decision on the 

farm is determ ined solely by m arket returns and direct paym ents affect the household 

decision solely by relaxing the household budget constraint. In the case where direct 

paym ents are fully coupled, then their impact is captured by their effect on farm 

returns and there is no independent im pact through the household budget constraint. 

We w ish to explore w hether the grow ing im portance o f  direct paym ents has had an 

influence on labour allocation decisions. We thus include the share o f  direct

 ̂ T he ‘degree  o f  d ecoup ling ’ is low w ith d irec t paym ents o f  any kind w here the  ag ricu ltu ra l sec to r is 
d o m inated  by fam ily  farm s and the agricultura l labour m arket is best described  in term s o f  a  labour 
supply  equation  de term ined  by the  incom e situation  com pared to non-agricultural sectors 
[W eiss: 1992:9],
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payments in the value o f gross income in the participation and labour supply 

equations. I f  direct payments are seen as perfect substitutes for market revenue (i.e. 

fu lly  coupled), then the farmer w ill be indifferent about the source o f the gross 

returns and the coefficient on this variable in both equations w ill be zero. However, 

i f  the farmer allocates this labour to the farm on the basis o f market returns net o f 

direct payments (i.e. the payments are decoupled from production), then direct 

payments w ill be seen as an additional income stream in the household budget 

constraint and w ill have a negative impact on both participation in the off-farm 

labour market and hours worked o ff  the farm,

4.2 The structure of part-time farming in Ireland

The structural trends in Irish farming are characterised by greater concentration o f 

farm production on fewer and larger commercial farms. In 1992, 21 percent o f all 

Irish farm operators reported having wages or salaries, or income from self- 

employment in non-farm activities. Four percent o f these operators were from 

households where the operator’ s spouse also reported that they held off-farm 

employment. By 1998, 45 percent worked off-farm with seven percent o f farm 

households with dual off-farm labour supply [NFS 1993, 1998]. This chapter 

evaluates the extent to which off-farm employment can be explained by farm and 

farmer factors affecting the decision to participate in the off-farm labour market and, 

subsequently, hours supplied to nonfarm work. O f particular interest is the increasing 

contribution o f direct payments to farm incomes.
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4.3 Related Literature

The tim e allocation literature is reviewed in order to show the progression o f 

research along three main areas o f  interest:

(1) T he type o f model shows that there were two main headings under which the 

previous m odels could be classified: the neo-classical utility function approach 

and the incom e target approach.

(2) The second issue in the literature relates to the “operator bias” i.e. that m odels 

considered the tim e allocation o f  farm operators only w ithout a total household  

labour consideration o f the tim e allocation o f  spouses and/or other m em bers o f 

the farm household.

(3) T he final issue relates to the specifics o f  the m odel’s specification, particularly 

relating to the arguments for and w idespread use o f  the assum ption of  

recursivity: the use o f  a separable model to estim ate a reduced-form  model o f 

household production, labour and consum ption decisions.

4.3.1 Type o f model

B ecker (1965), in his seminal paper, assum ed that households behave to m axim ise a 

utility function defined over consum ption com m odities. A pplication o f  B ecker’s 

original model was limited by a lack o f  em pirical data regarding production by the 

household, thus m aking it im possible to disentangle the effects o f  tastes and 

technology on observed behaviour (Koorem an and Kapteyn, 1987). Therefore, neo

classical m odels o f  goods and leisure demand (or equivalently labour supply) can 

only start from a utility function with income requirem ents and leisure as arguments. 

As such, the neo-classical model operates on the prem ise that individuals increase
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off-farm  w ork when marginal benefit to off-farm work becom es larger than marginal 

benefit from farming. A shenfelter and Heckm an (1974) form ulated theoretical 

restrictions on the functions in a model o f  labour supply, which were tested using 

1960 U.S. C ensus o f  Population data. Restrictions from the classical theory o f 

consum er behaviour w ere im posed on a reduced-form  model, derived from Becker’s 

(1965) m odel. They concluded that the classical model o f  behaviour was supported, 

and that the im position o f  utility m axim ising restrictions significantly improved the 

precision o f  predicting actual labour supply decisions.

Based on neo-classical labour theory, Huffman introduced (1980) and generalised 

(1991) a conceptual fram ew ork for analysing the determ inants o f  labour allocation 

by farm residents. The fram ew ork assum es that an individual m axim ises utility by 

choosing hours o f  farm labour, off-farm  labour, and leisure so that, at the optimum, 

the m arginal utilities o f  these hours are equal (Sumner, 1982). H uffm an’s framework 

has been applied at least in part in num erous studies o f  farm fam ilies’ off-farm 

labour.^ H uffm an’s core model for farm m em bers analysed how efficiently they 

perceive and react to opportunities to reallocate their tim e in response to changes in 

m arginal value o f  work betw een farm and nonfarm  labour m arkets.’

Sim pson and K apitany (1983) tested an alternative to the neo-classical utility 

m axim isation model. It was hypothesised that farm ers could m ake time allocation

* For exam ple Sumner, 1982; Sim pson & Kapitany, 1983; Huffman and Lange 1989; Gould and 
Saupe, 1989; W eersink, 1992; Olfert et al.,  1993; Gunter and M cNamara, 1990; Tokle and Huffman, 
1991; Kim hi, 1994.

However, this study failed to consider the implications o f  non-negativity constraints on off-farm  
hours. Each time that a binding non-negativity constraint is encountered (e.g ., the spouse does not
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decisions with an incom e target in m ind not utility m axim isation, on the basis that 

the household w ould be expected to rationally choose the incom e source with the 

highest m arginal return to labour. A higher marginal return to labour w ould bring the 

farm household’s incom e to the target income w ith  less labour effort. However, 

Kjeldahl (1995) argues that there is no particular contradiction betw een a utility 

m axim ising objective and a target incom e objective, such that the latter may be 

perceived as nested in the former. A neo-classical model based on utility 

m axim isation is em ployed in this chapter.

4.3.2 Multi-member household models

N akajim a (1969) and Dawson (1984) both investigated the relationship between 

fam ily and hired labour in the context o f  farm -household utility m axim isation using 

com parative static fram eworks. However, the allocation o f  labour w ithin the farm 

household, particularly with regard to the distribution o f  farm labour between 

household m em bers was not considered. This problem  with previous part-tim e 

farm ing studies and previous research concerning off-farm  labour supply is known as 

the ‘operator b ias’ and refers to the practice o f  defining part-tim e farm ing or m ultiple 

job-hold ing  with reference to the farm operator only so  that the farm fam ily has been

o

largely ignored. R ecent research has preferred to incorporate the off-farm  work 

decisions o f  farm  spouses and the sim ultaneity o f  the  labour force decisions o f  the 

operator and spouse. This is justified  by the findings o f  Buttel and G illespie (1984) 

that m en ’s and w om en’s farm and off-farm  labour supply decisions are correlated,

work off-farm ), the econom ic structure, the variables to be included and all the coefficients o f  the 
household decision  functions change.
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though affected by different farm and household conditions. An intra-household 

model similar to Dawson’s is employed in this chapter, which extends the model by 

explicitly taking into account the decisions o f farmers’ spouses.

Lass and Gempesaw (1992) made two important contributions to the vast literature 

on time allocation by applying methods appropriate for joint farm labour supply 

decisions. First, evidence was found to support the behavioural assumption that farm 

operators and spouses make joint participation decisions. Second, it was proved that 

correcting for sample selection was important in estimating supply functions. When 

both operator and spouse work off-farm, hours supplied were affected by both 

individuals’ characteristics and led to serious biases if sample selection biases went 

uncorrected. Our study takes on board a regard for multiple selectivity issues and 

possible joint decisions at each dimension o f a time allocation model.

4.3.3 Recursive vs. non-separable estimations

One o f the first recursive specifications o f the decision-making processes o f a farm 

household was specified by Lau et al. (1978). In a study o f consumption-leisure 

choice, their model avoided problems o f production-labour interdependence by 

assuming that the off-farm wage rate represents the unique exogenous price of 

operator and family leisure. This implied that farm producers could be indifferent 

between alternative allocations o f their time in farm and off-farm activities. The only 

linkage between the labour supply and production sides o f the model was through the 

role o f farm profits in the household budget constraint (to meet the household’s

* For exam ple  see M cN ally, 1999; Jensen  and Salant, 1985; Fuller, 1991; Sum ner, 1982; Skoufias,
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consum ption requirem ents). O therwise all prices were m arket prices while shadow 

prices and external m arket prices were assum ed to be equal.

For Israel, G ayer (1977) estim ated a reduced-form  model o f  tim e allocation with 

institutional restrictions including some household characteristics as determ inants. 

From this em erged a system o f  equations, based on household structure, which were 

estim ated sequentially. Thus, a key m odelling issue is under w hat circum stances a 

model is recursive. This is very im portant for applied em pirical work since it m akes 

the problem  far more tractable. As long as households can buy or sell as m uch labour 

as they w ant at given prices, household decisions can be treated like they were 

sequential, production decisions made first, even though they m ay be made 

sim ultaneously (Strauss, 1986). However, the agricultural household model remains 

recursive only if  the household does not choose to be at a corner for a com m odity 

that it produces and consum es, including labour. A corner solution would exist where 

no off-farm  labour is supplied. Huffm an and Lange’s (1989) article proposed and 

fitted a recursive m ulti-equation, econom etric model for a farm household allowing 

for the sim ultaneity o f  the tim e allocation decisions o f  the operator and spouse. 

Im portantly, endogenous switching o f  the econom etric structure w as permitted 

w henever binding non-negativity constraints occur. Fitted to data for Iowa farm 

households, their main conclusion was that the off-farm  labour supply equations 

d iffer significantly depending on whether the spouse also w orks off-farm .

1994; Huffm an and El-Osta, 1998; Simpson and Kapitany, 1983.
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Gould and Saupe (1989) first used the model developed by Huffman and Lange 

(1989) but employed the approach developed by Heckman (1974) to correct for 

sample selection bias. The empirical question of their paper was how to estimate 

shadow wages for all individuals regardless of their off-farm work status, given the 

off-farm work status o f the other partner. This is the approach taken in the theoretical 

model outlined in the next section.

4.4 The theoretical model

The decision to take off-farm employment by farm operators and their spouses is 

usefully viewed through an agricultural household model that integrates agricultural 

production, consumption and labour supply decisions into a single framework.^ 

Household utility is assumed to be derived from total consumption (C) and leisure 

time for the operator (L°)  and spouse {L^ ) (Becker, 1965). Utility levels are affected 

by exogenous human capital characteristics of the operator ( H ° )  and spouse ( H^ )  

along with other household and area characteristics such as the number and age of 

household members and local employment opportunities (Z) .

(1) U = U(C,L°,L^ ; H ° , H \ Z )

Utility is maximised subject to time, income and farm technology constraints.'*’ Time 

for the operator and spouse are assumed to be finite and independent. Each allocate

’  Huffman and Lange (1989), Gould and Saupe (1989), Lass and Gempesaw (1992), and Weersink et 
al. (1998) have used similar models.

The problem o f jointness in the utility function is ignored. For a particular viewpoint regarding 
jointness in the utility function and further references, see Folbre (1984).
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their total time endowment (7’) to either leisure (Z-) or time spent doing farm work 

( F )  or in off-farm employment (M ) , if it is undertaken. It is assumed that time 

allocated to leisure and farm work is positive, but that hours o f work in off-farm 

employment may be zero for either individual.

(2) T + F'  + M ' , L' > 0, F ‘ > 0 and M '  > 0 , i = 0 , S

Consumption goods, which are the reward for work either on or o ff the farm, are 

bought at a price . Total amount spent on goods for direct or indirect consumption 

is constrained by the amount earned from farm income, off-farm income and other 

exogenous household income ( F) .  Assuming the household faces perfectly 

competitive output and input markets, farm income is equal to the value o f farm 

output (PqQ)  less variable costs o f production ( R X )  where/? is the input price

vector and A' is the quantity o f purchased farm inputs. Off-farm income is the product 

o f the wage rate ( W ) and the hours worked off-farm by both operator and spouse 

{ W ^ M ^ ) .  The budget constraint on household utility is therefore

(3) P,,C = PqQ -  R X  + W ° M °  + W ^ +  V

The wage rates facing operators and spouses are assumed to depend on their 

respective human capital characteristics ( / / )  and local labour market conditions 

( Z) .
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(4) fV  = W' { H ' , Z )  i = 0 , S

As Weersink et al. (1998) point out, the model depends on some crucial assumptions 

regarding the production component o f the model. While off-farm wages can be 

assumed to be independent o f hours worked, the same cannot be said for the returns 

to farm work. Marginal returns to farm labour are assumed to diminish with 

increases in hours o f farm work. The production function therefore imposes an 

additional constraint on utility maximisation by the household. Farm production 

technology is represented by

(5) Q = f { F \ F \ X - H \ H \ Z , )

where / ( . )  is a strictly concave production function and Z,. is a vector o f exogenous 

farm specific characteristics. Production is assumed to be riskless (Singh et al, 1986). 

Human capital characteristics are included in the production function to account for 

the increased efficiency assumed to be related to factors such as age and formal 

education.

The household maximises its utility (1) subject to time (2), budget (3) and farm 

production (5) constraints through decisions relating to consumption goods 

purchased, farm inputs purchased and time allocation o f the operator and spouse to 

farm and off-farm employment. Optimal levels o f these choice variables can be 

determined by simultaneously solving the first-order conditions (see Huffman, 1991). 

An interior solution is assumed for all choice variables with the exception o f off-farm 

work by both the operator and spouse (Weersink et al. 1998). Optimal hours o f off- 

farm work are zero if the marginal return to off-farm labour or wage rate ( ^ )  is less
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than the marginal value o f farm labour evaluated at the point o f optimal allocation 

between farm work and leisure (with no off-farm work). The optimal value o f farm 

labour is the product o f the farm output price (including its direct payment 

component) and the marginal product o f farm labour ( / ( . ) ) .  If  at this point, marginal 

returns to off-farm labour are greater than farm work, the individual will increase 

off-farm work hours, thereby increasing the marginal value o f  farm labour until the 

marginal returns to both forms o f employment become equal to the marginal rate of 

substitution between leisure and consumption goods (fV = P g f ,.■{.) = U, lU^) .

Representing the time allocation model graphically facilitates an explanation of 

expected relationships. The vertical axis in Figure 4.1 represents the amount of 

consumption goods (or combined income) that may be acquired in exchange for 

leisure hours (measured along the horizontal axis) by participation in the labour 

market, for a typical individual. The reward for nonfarm labour market participation 

is represented by a constant wage rate. The reservation wage could be represented as 

some minimum level o f income required before any labour at all is offered to the 

nonfarm labour market. Since leisure time is measured along the horizontal axis, 

labour market work is measured as leisure forgone or total leisure time, L! minus the 

actual amount o f leisure used/consumed, L!. Where only farm production is 

considered, the income possibilities are determined by the value o f the agricultural 

net output ( PqQ -  RX  along L Y ,,). The reservation wage and/or cost o f employment
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could be represented by the farm production possibilities frontier beginning at the 

level o f  incom e representing the reservation w age."

Figure 4.1 Labour-Leisure trade-off with farm  and nonfarin employment

Consum ption goods (incom e)

m
o

F +o

0

Leisure Tim e

The p ay -o ff to tim e allocated to the farm is subject to dim inishing returns so that 

incom e (consum ption goods) w ill increase at a decreasing rate as leisure is 

sacrificed for farm production efforts. The consum ption possibilities facing the 

household that has the option o f  allocating time partially to both farm and nonfarm

‘ ' The individual faced with only nonfarm labour opportunities w ill make his/her decision based on 

the tangency between the nonfarm work-leisure trade-off, and the appropriate indifference

curve. This possibility is excluded from the sam ple o f  farm households in our analysis.
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work are expanded to y ”+„ relative to the case where they are restricted to farm 

income only (7^,,) or nonfarm income only { Y " ) .

As long as the value o f the marginal product on the farm (slope o f the farm- 

consumption trade-off) is greater than the market wage rate, time will be profitably 

allocated to farm production. Beyond that point, nonfarm work will yield a higher 

return. In the example depicted in Figure 4.1, time allocated to off-farm work will be 

the segment L, -  L,, and time allocated to off-farm work will be the segment.

Total income will be .

All else constant, participation in the nonfarm labour market would be positively 

related to the market wage rate and education levels and negatively related to the 

costs o f employment. Higher education levels would imply higher potential earnings, 

as well as better working conditions. Age, especially for women, would affect 

preferences for work and social acceptability o f labour market participation and thus 

would affect the shape and location o f the indifference curve. The presence of 

children would affect the labour market participation by increasing the cost of 

employment as well as increasing the returns to time allocated to childcare. Other 

income (including income o f the spouse) may be expected to decrease labour market 

participation depending upon the trade-off between leisure and income. Farm size 

and type may affect labour market participation both by the way of affecting the 

“other income” and also by influencing the rate o f return o f labour allocated to farm 

uses. On-farm productivity gains, assumed directly proportional to the level of
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capital stock on the farm, all else constant, would be expected to lead to more time 

being allocated to on-farm uses, compared with non-farm employment.

Referring back to the assumption that the farm household faces perfectly competitive 

output and input markets and is a price-taker in both, the household model is 

recursive i f  an interior solution exists for the three choice variables. Decisions on 

farm labour and purchased inputs are made first and then consumption decisions on 

purchased goods and leisure (Farooq et al., 1998). O ff-farm labour supply equations 

are derived as a residual from the time constraint and w ill contain all the exogenous 

variables in the constrained optimisation problem (Lass and Gempesaw, 1989).

(6) M '-  = t , {W ' ,P , . ,PQ,P ,V ,H ‘ J , Z , Z , )  i  = 0 ,S

However, should no off-farm work be undertaken by either individual, decisions 

regarding farm production and consumption must be made jo in tly , rather than 

recursively. The unobserved wage rate for an individual not working o ff  the farm is 

still determined as above (Eq. (6)) but is not a determinant o f the hours worked off- 

farm by the other household member. However, the labour supply function remains 

conditional upon the participation decision o f the other partner.

4.5 Econometric model

The approach to estimating the model o f multiple job  holdings outlined above is 

based on Huffman and Lange (1989) and involves three components o f the time
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allocation decision. This study classifies factors affecting the time allocation o f 

household labour into three groups:

1. those focusing on the participation decision;

2. those attempting to explain the amount o f off-farm labour supplied (labour 

supply); and

3. those considering household utility maximisation (labour demand).

The household’s decision to participate or not in the off-farm labour market is 

modelled on the probability o f engaging in off-farm employment. Second, labour 

demand (the average annual wage rate facing an individual with an off-farm job) is 

explained with human capital and labour market characteristics, having controlled for 

selection bias. Third, and also controlling for selection bias, labour supply is 

analysed with a model including the wage rate o f the other spouse and detailed 

family, farm and labour market characteristics.

4.5.1 The off-farm participation decision

Each household is assumed to consist o f a maximum o f two decision-makers (/ = 

0 ,S ) each faced with a binary choice ‘participation decision’. It is important to keep 

in mind that the reasons for taking up employment may be compounded with the 

reasons for being a multiple jobholder (Higgins, 1983). There are four household 

joint-decision combinations that can be identified on the basis o f observed labour 

market activity:

a) Operator works off-farm { M °  > 0 )  i f W °  > W^'^and or

W ° > W^'^and ;
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b) Operator does not work off-farm ( =  0 )  ifW ° < and or

W ° < W °‘̂ and fV''̂

c) Spouse works off-farm (M'^ >0)  i f W ° >  W ^’̂ and >W^'^ or

<W°'^and JV'̂

d) Spouse does not work off-farm (M'^ = 0 ) ^  W ^’̂ and W''’ < fV '̂  ̂ or

l y O  ^  f ^ S  ^  f y S R

Where represent the actual market wage o f the operator and spouse

respectively, when they are observed as participating in the off-farm labour market. 

Two latent variables measuring each individual’s ‘reservation’ wage or the marginal 

product o f time not in off-farm employment underlie the jo int decision process for 

each farm household, denoted by where i = 0 , S .  Where no market work is 

undertaken, the reservation wage or supply wage for entry into market work is 

assumed to be greater than the market wage [ W  < W'^ ]. Equation (6) is based on 

the notion that farm households are heterogeneous in their characteristics and not all 

farm households have the incentive to take off-farm employment. Because the 

household participation decision is comprised o f a dichotomous choice variable for 

the household as a whole, the observed binary outcome must be modelled according 

to the simultaneous binary choices o f the two decision-makers. A bivariate probit 

model is employed as it permits (but does not require) interdependency between 

participation decisions in the sense that the decision o f each individual is a function 

of the choice o f the other individual. The empirical question is then to employ human 

capital and farm characteristics to explain this joint-participation decision process o f 

all households.



4.5.2 Off-farm labour demand

Labour demand is modelled with the effects o f observed household and labour 

market variables on the observed off-farm wage, once participation occurs. The 

model is determined by two relationships: the market wage offer or market demand 

function Wand the shadow value o f time in non market activities or the individual’s

supply function W'^.

(7) ' = /?, + + V, if W‘ > W"' for i = 0 ,S

where /7are unknown parameters and v, is an error term. W‘ is the hourly off-farm 

wage rate, observed only when participation occurs i.e. only when the wage rate is 

greater than the reservation wage The reservation wage is defined as the

marginal value o f farm labour, assuming no off-farm work, and is evaluated at the 

point o f optimal allocation o f time between farm work and leisure. In turn, the 

reservation wage depends on non-wage and non-price variables exogenous to the 

household’s consumption, production and labour supply decisions.’  ̂ An individual’s 

demand for time to engage in non-market activities is expressed as a function of 

his/her own market wage offer, farm income, market prices o f farm produce, non 

earned income, and individual tastes and talents that are initially assumed to be 

distributed randomly across populations [Schultz; 1980:27]. Extending this 

framework to a two-person household, the wage offer available to the other spouse is
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added to the list o f  factors determining the reduced-form demand equations for non- 

market time of both spouses (Ashenfelter and Heckman, 1974).

4.5.3 Conditional labour supply

The labour supply decision { M' )  is the amount o f the farm operator’s and spouse’s 

time supplied to off-farm work, once participation occurs. The supply o f off-farm 

labour depends on the exogenous variables Z and the wage rates shown in equation

(7). However, the unobservable wage rate for an individual working only on the farm 

is not a determinant o f the hours worked off-farm by the other partner. The off-farm 

labour supply functions for each individual can be expressed as;

(8)  +  Mo ^ and W''^ > “

= a ' 0 0  W  + + M'o i f  and

= 0 otherwise

(9) M " = i f  > P f a n d

i f  and fV^ <

= 0  otherwise

where Z is a vector o f non-wage variables that are exogenous to the farm household;. 

a  are unknown parameters and // are error terms.

The reservation wage is consistent with the reasons given by farmers for taking off-farm 
employment. In a dedicated survey o f Irish farmers, Higgins (1983) found that 91.5 percent o f 
respondents would take off-farm employment for income-related reasons.
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Sample selection bias is a potential problem in estimating either the off-farm labour 

demand (Eq. (7)) or supply (Eqs. (8) and (9)) equations due to the possibility o f zero 

hours worked by some individuals. The errors o f the estimated wage and labour 

supply functions would not be independent o f the errors in the sample selection 

criteria (the decision to participate in off-farm employment or not). Dubin and Rivers 

(1989) treat sample selectivity as a missing-variables problem and state that an 

effective cure for selection bias is to include a sample correction factor which 

overcomes the omitted variable effect. Regression estimates, without correction, 

will confound meaningful structural parameters with the parameters o f the function 

determining the probability that an observation makes its way into the non-random 

sample o f participants in the off-farm labour market (Heckman, 1980). An 

appropriate correction is based on the probabilities o f off-farm work for the operator 

(Pr(0)) and spouse (Pr(S)) which are represented as (Gould and Saupe, 1989);

P r(0 )  = Pr{W°  > W°'*) = PTiW°

= P r ( f o > ® o )  (10)

Pr(5) = Pr(fT-^ >W^'^)  = Pr iW^ < W ‘̂ ") + Pr(W^'^

= Pr(f,  > 0 , )  (11)

The literature over the last 20 years has provided several alternate approaches to the sam ple- 
selection issue and further has demonstrated the sensitivity o f  estim ates to the approach taken. This 
general lack o f  robustness raises problems in application and interpretation that have not generally 
been appreciated in the literature on off-farm work. In particular, H eckm an’s tw o-stage estimator 
based on a univariate probit specification in the participation equation has been shown to be 
inefficient in a general context and sensitive to the normality assumptions underlying the first stage 
probit equation (M roz, 1987).
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where

(/^o  ̂̂ O O  ) i ^ O S  ^ ^ 0 0  ) ^ s  

~ "*" (/^s  ̂̂ ss ) i^so  ̂̂ ss )^o

® 0  =  - > ^ 0  -  -  P o z 2  -  iP s  -  -  PsZ^)((^OS

® . V  =  - P s  -  -  P s z ’̂ -  {Po -  P o H ^ °  -  Poz'^\CCsO < SS^)

The probability o f either household member being engaged in off-farm employment, 

(Eqs. (10) and (11)) is equal to the probability o f their respective wage rate being 

greater than their reservation wage. This probability is decomposed further into two 

conditional probabilities depending on the size o f their partner’s off-farm earning 

rate and reservation wage, and in turn on the likelihood o f their partner working off 

the farm. These joint participation decisions are estimated with a bivariate probit 

model. The interrelated nature o f wage and hours worked equations suggests that the 

conditional means o f the disturbance terms are unlikely to be zero. To correct for 

such bias, an analogue to the Heckman (1979) two-step correction procedure is 

employed to calculate an inverse Mills ratio for inclusion in the second-stage labour 

equation. New variables are created from the bivariate probit equations that are 

conditional means o f the disturbance terms which are substituted into the demand 

and supply equations (Amemiya, 1974; Fishe et al., 1981; Gould and Saupe, 1989; 

Huffman and Lange, 1989). Off-farm labour demand Eq. (7) is modified to the 

following;

(7-) + for i = 0 ,S
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where are the sample correction factors estimated from the bivariate probit 

equations for the operator and spouse, respectively, and (p is the error.

Further, the conditional expectations on the labour supply equations (8) and (9) may 

not be zero. The same selectivity adjustments calculated from the bivariate probit 

model o f the participation decision must be included to account for nonzero 

expectations. The following are the resulting four unconditional labour supply 

equations associated with the three scenarios under which at least one or either o f the 

household members works off-farm:

( 12) =  (XqqW  -i-oCgiffV +  c t2Q^  S +  y/o

(13) M "  = a'oo + a 'lo  ^  + ^ 'o  + < '̂o

( 1 4 )  A ^ 2  — +  (z ^q W ^  +  0 ,2 ^ ^  "t" "I" + 1// .̂

( 15) ^ ^  ^ ' o  s

where the random error terms, ii/ , now have the desired zero expectations.

4.6 Data

Data used in the analysis were obtained from a unique cross-section dataset relating 

to 1994. The dataset was constructed for farm households participating both in the 

Irish National Farm Survey (NFS) conducted by Teagasc and the Household Budget 

Survey undertaken by the Central Statistics O ffice (CSO). A  total o f 781 

observations were included o f all farm types. Although the data were derived from 

two sources and the stratified sample characteristic o f  the NFS was lost, sample
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biases were not deemed to be a problem based on a comparison o f characteristics 

such as farm size, farm system and operator age relative to the overall NFS. The 

model is estimated with l i m d e p  using full information maximum likelihood 

assuming that some usual identification conditions hold (e.g. each structural equation 

excludes at least one exogenous variable appearing in the other structural equation). 

Given these rules, all structural coefficients can be identified.

Four categories o f  variables influence participation, demand and supply o f off-farm 

labour; household or family characteristics {Z„ ), human capital characteristics ( / / ) ,  

farm characteristics (Z ,.)  and local labour market characteristics ( Z ) .  Table 4.24 

gives means, standard deviations and the units o f measurement for these explanatory 

variables.

Family characteristics include the number o f children in different age categories and 

the number o f (other) adults in the household. The effect o f children on off-farm 

employment decisions was measured by the number o f  children in three different age 

categories (less than 6, 6-12, and aged 12-18). More pre-school children is 

hypothesised to decrease the probability o f off-farm employment particularly for 

spouses. In contrast, time demands may be less and expense requirements greater for 

older children suggesting a greater likelihood o f the operator or spouse seeking non

farm employment.

An alternative specification would be to introduce the actual decision o f  one individual into the 
other individual’s structural equation. W hile such a specification has its merits (it seem s attractive if  
there is a temporal ordering o f  the decisions so that, say, individual 1 m akes a decision conditional on 
the decision  o f  individual 2), it w ill not be considered here since its reduced form does not necessarily  
reduce to the usual bivariate probit m odel. Heckman (1976, 1978) and Maddala (1983) have thorough 
discussions o f  this alternative.
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Human capital characteristics include age and education. The effect o f age on off- 

farm employment is a priori ambiguous, since both farm and off-farm labour 

productivity can increase with experience or increase the reservation wage for farm 

experience. To account for possible life cycle effects, age is also included in 

quadratic form. Similar to age, education may have an ambiguous effect on off-farm 

labour supply. However, most previous studies have found education to have a 

positive effect on market earnings and less effect on the marginal value o f farm 

labour, thereby increasing the probability o f participation and off-farm labour supply. 

Education level is taken from the HBS component o f the data and has been converted 

to years o f schooling from its original category form, based on highest qualification 

obtained.

Multiple farm characteristics can influence the value o f farm labour productivity, 

l a rm labour ( F )  combined with the level o f other variable inputs (A' )  determines 

the quantity o f farm output (Q) .  The model implies that the level o f farm inputs and 

off-farm labour hours are determined simultaneously so farm output cannot be 

included in the estimation o f off-farm participation and supply equations unless it is 

estimated and the predicted values used (Huffman, 1980). Although off-farm 

employment decisions are made simultaneously with the allocation o f  farm inputs, 

the single cross-sectional nature o f this study implies that some inputs can be 

assumed to be fixed in the short-run for farms (Gould and Saupe, 1989). Farm 

hectares, dairy quota and capital stock are thus considered as fixed factors. It is 

hypothesised that increases in the size/scale variables will increase the reservation
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wage for farm labour and decrease the probability o f  off-farm participation and hours 

o f work supplied.

The assumption behind the farm household model is that the farmer and spouse 

allocate their labour between farm and off-farm employment so as to equalise the 

marginal return to labour in both activities and this should apply, a fortiori, to the 

allocation o f labour within the farm. A number o f studies include farm system 

variables to account for differences in labour intensity across systems, but this seems 

inconsi-stent with the underlying behavioural assumption. However, this equilibrium 

cannot be met on dairy farms because o f the existence o f the dairy quota. We have 

therefore included a dairy farm system dummy to capture this effect. Because o f the 

existence o f the quota, returns to dairying will be above returns to other enterprises, 

so we would expect a lower off-farm labour supply on dairy farms, ceteris paribus}^

As direct payment schemes are not homogeneous but have different payment and 

eligibility conditions, we distinguish on a priori grounds between the MacSharry 

compensation schemes (livestock), headage payments, and arable payments 

(including set-aside). Three variables representing the share o f each in farm income 

are included in the regression equations. Where direct payments are decoupled, then 

the absolute size o f the payments will also be an important determinant o f off-farm 

labour supply and is included separately in the regressions.

O ther farm system  variab les w ere  tried in the regression s but w ere  found to be in sig n ifica n t.
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Local labour market conditions influence the availability o f off-farm employment 

and the expected wage rates for hours supplied (Hearn et a l ,  1996). Access to 

employment opportunities was measured by the prevailing unemployment rate in the 

CSO planning region where the farm is located and the number o f non-agricultural 

jobs per square mile in the farm’s county. Increased employment opportunities are 

assumed to exist in the more populated areas. A  variable delineating regional 

difference or the farm’s location in a county with a city was considered but this effect 

is assumed to be encapsulated in the other labour market variables discussed above.

4.7 Estimation and results

An overwhelming number o f operators are married with an average age in the early 

50s (Table 4.24). A  quarter o f the sample had at least one household member with 

o ff-farm  employment. O f these, 66 percent had the operator w ith off-farm 

employment, 23 percent had the spouse working and 17 percent o f households had 

both partners working o ff  the farm. The probability o f off-farm employment was 

estimated using a bivariate probit model (Eqs. (10) and (11)) that accounted for the 

jo in t decision-making process o f the farm household couple (Table 4.25). The 

correlation coefficient o f the error term was positive but not significantly different 

from zero at a five percent significance level. Thus, two univariate probit estimations 

could have been appropriate. However, the sign and magnitude o f the coefficients 

from the individual probit estimations were similar to those o f the bivariate probit 

model.
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Fam ily characteristics were m ore im portant to the probability o f  the operator 

w orking o ff  the farm than for the spouse. However, the num ber o f  school-going 

children did influence significantly the probability o f  the spouse seeking off-farm 

em ploym ent. O lder children m ay affect the operator’s decision in two related ways. 

T hey may provide additional labour for farm work releasing the operator to engage 

in the labour m arket or they m ay increase the household’s budget requirem ent to 

m eet the consum ption level that w ould m axim ise household utility. This effect o f 

children on the spouse’s participation decision is consistent with m any prior 

em pirical studies (Gould and Saupe, 1989; Huffm an and Lange, 1989; Lass and 

G em pesaw , 1992).

Hum an capital characteristics, particularly education level, played an im portant role 

in the off-farm  em ploym ent decisions o f  farm families. A concave life-cycle pattern 

was found for operators and spouses in line with the finding o f  W eersink et al. 

(1998). Up until the operator is aged 34 years, age has a positive effect on 

participation in off-farm  em ploym ent, after which the probability o f  non-farm 

em ploym ent declines.'® This effect is consistent with the findings o f  Sum ner (1982) 

and W eersink (1992) for operators only and o f  Lass and G em pesaw  (1992) and 

G ould and Saupe (1989) for operators m aking jo in t decisions. Participation o f  both 

partners appears to be crucially driven by education level. Individuals w ith less years 

o f  schooling are less likely to w ork off-farm . Increasing years o f  education thus 

increase the probability o f  farm ing part-tim e. The result is likely to be associated

This finding supports an argument by Kearney (2000) that the decline in the Irish farm labour force 
from year to year is not caused by farmers leaving to take up non-farm positions. Instead the decline  
in the farm labour force is due principally to the com bined forces o f  retirement and reduced rates of 
entry.
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with an increase in employment earning capabilities associated with higher 

educational attainment. More education could also change attitudes regarding the 

relative desirability o f farm work which could be considered manual in nature, and 

thereby reduce the reservation wage. Thus schooling has a definite, positive impact 

on the relative position o f market earning to the marginal value o f farm labour.

Significantly, farm characteristics appeared only to influence the farm operator’s 

decision regarding whether or not to take off-farm employment. As expected, a dairy 

farmer will have a reduced probability o f working o ff the farm due to the increased 

labour requirement o f maintaining a dairy enterprise and because a higher than 

average profitability level is associated with this farming system. Contrary to our a 

priori expectation, farm size had a positive but insignificant effect on the probability 

o f the farm operator taking non-farm employment.

Premia payments are found to be a significant deterrent for farm family members to 

taking up off-farm employment. They increase net farm incomes inflating the 

marginal value o f farm labour which determines the reservation wage that must be 

exceeded before an off-farm job is considered. In this way, premia payments, in 

particular, are considered coupled with farm returns and the labour allocation 

decision.

Labour market characteristics only influence the spouse’s decision to take off-farm 

employment. Spouses respond, as economic theory applied to non-farm households 

would suggest. Although the unemployment rate is not directly significant to the
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participation outcom e, when the size o f  the non-farm  labour force is scaled by the 

prevailing unem ploym ent rate, spouses have a positive probability o f  participating in 

the off-farm  labour m arket. Thus the more ‘jo b  com petition’ locally, the less likely 

that the spouse will participate in the off-farm labour m arket. This is consistent with 

the fm ding that farm spouses tend to have higher than average levels o f  education.

An off-farm  labour dem and equation with sam ple selection correction factors 

incorporated from the binom ial probit model was estim ated using ordinary least 

squares for all observations reporting a m arket wage. A wage equation was 

estim ated, individually, for both operator and spouse (see Tables 4.26 and 4.27). A 

concave profile o f  the lifecycle effect which is statistically significant is consistent 

with the norm al life cycle patterns found by Alwang and Stallm ann, 1992; Gould and 

Saupe, 1989 and Huffman and Lange, 1989. Com mon to both individuals, higher 

education significantly increased expected off-farm  earnings. The sam ple selection 

variable for the operator appeared positive and significant in his/her own labour 

dem and equation, while the correction for spouse sam ple selection appeared negative 

as expected but insignificant. From the equation explaining the log wage rate o f  the 

spouse, fam ily size is significantly associated with wage earnings from off-farm  

em ploym ent. W ages tend to be higher for spouses with dependents aged betw een 6 

and 12. Further, spouses with more children o f  secondary school age earn less than 

those with few er children o f  this age. Location characteristics tend to affect the 

operator’s w age rate more so than the spouse’s wage rate. This m ay reflect that the 

spouse is m ore likely to hold a ‘full-tim e’ off-farm  job  while the operator m ay
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engage in m ore occasional em ploym ent o f  which availability varies according to 

labour m arket conditions.

The previous sections exam ined the characteristics o f  those participating in off-farm 

em ploym ent and the factors associated with the observed participation decision. W'e 

now m ove to exam ine the factors affecting the num ber o f  hours worked annually off 

the farm. A s with the w age dem and equation, off-farm labour supply (Eqs. (12)-(15)) 

was estim ated in tw o stages. W age rates were predicted from estim ates o f  the labour 

dem and equation and sam ple selection correction factors were generated from 

estim ates o f  the probability o f  participation. Resulting labour supply estim ates are 

reported for the operator in the right hand colum ns o f  Table 4.26 and the spouse in 

Table 4.27. These equations were estim ated independently for each individual on the 

basis that som e hours were allocated to off-farm  employm ent.

The m ost obvious outcom e from the labour supply m odels is that the farm 

characteristics are the significant factors affecting the tim e allocation to off-farm 

em ploym ent by farm operators, while the same characteristics are not significant for 

the labour supply outcom e o f  the spouse. To an extent, household characteristics can 

be associated with the labour supply o f  the spouse, particularly if  there are children 

o f  school-going age in the farm household. An increase in the num ber o f  primary 

school children reduces off-farm  hours o f  the spouse as expected. As the age o f  the 

children increases, off-farm  hours are not affected because children are increasingly 

able to care for them selves. O ff-farm  w ages o f  the operator w as found not to be a 

significant influence on the am ount o f  labour supplied by operators in the sam ple, in
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our analysis, the spouse’s own wage rate would only be significant at a 13 percent 

significance level. This w eak result is consistent with the stronger result obtained (for 

the spouse) by Huffm an and Lange (1989) and by Lass and G em pesaw  (1992), when 

only the spouse w orks o ff  the farm.

Direct paym ents have a very im portant role to play in the tim e allocation o f  farm 

operators.'^  However, this role is very different depending on whether the operator 

has an off-farm  jo b  or not. Their influence is also dependent on the type o f  paym ent 

received. Prem ia paym ents that relate to the com pensatory paym ents paid on eligible 

livestock since the 1992 CAP reform  have the effect o f  decreasing participation rates 

for operators. However, both prem ia and arable paym ents tend not to affect the 

am ount o f  labour supplied off-farm  once either operator or spouse decides to 

participate in the off-farm  labour m arket. On the other hand, a greater range o f 

livestock paym ent program mes, i.e. headage schemes, are available to farms in Less 

Favoured Areas, most o f  which are conditional on substantial forage area being 

available to reduce stocking density rates. Thus headage paym ents are found to be 

associated with more off-farm  labour supply by the operator. This shows that an 

operator with substantial headage paym ent receipts will substitute labour towards 

non-farm  sources. This is consistent with the finding that increased forage area (and 

m ore extensive form s o f  production) can be associated with greater tim e working o ff 

the farm. Livestock enterprises are less labour intensive and have less opportunity 

cost, thus releasing labour resources for off-farm  w ork.'^

T his is consisten t w ith a sim ilar finding by M cN ally  (1999).
H iggins (1982) found a sim ilar resu lt but provided an a lternative  ju stification . W hen farm  

p erfo rm ance  m easu res are considered , part-tim e farm ers as a  group perform ed w orse than fu ll-tim e 
farm ers. T his re la tively  poor aggregate  perform ance w as due to the  fact that part-tim e farm ers
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On the relationship between the coupling effects o f each o f the three types o f 

payments with decisions, our results show that a degree o f coupling with farm 

production exists particularly for premia payments. I f  more farm income can be 

derived in the form o f premia payments, hours supplied to an off-farm job  tend to 

decrease. The same applies to headage and arable payments, though these latter 

effects are not as significant. Combined with the finding that the amount o f payments 

received has a small economic effect on the probability o f taking off-farm 

employment (the bivariate coefficients were either zero or close to zero for both 

individuals), the labour supply results suggest that operators are indifferent about the 

source o f their farm revenue. This supports the hypothesis that current direct 

payments are indeed coupled to farm production decisions. Nonetheless, this result 

also suggests that leisure is a normal good for farm households.

4.8 Conclusions

The main objective o f this chapter is to examine the time allocation decisions o f Irish 

farm households, the first time such an analysis has been undertaken using Irish data. 

A unique dataset was constructed for this purpose. The focus has been on examining 

the characteristics o f those farm households who participate in the off-farm labour 

market (i.e. multiple job holding). A  second objective was to highlight some factors 

associated w ith the level o f off-farm wages received. Third, fam ily, farm and 

location factors were analysed to highlight an effect o f these characteristics on the

concentrated their farming in low labour requirement drystock production to a much greater extent 
than full-time farmers. However, Phelan and Frawley (2000) found that, within farming systems, there 
w'as no noticeable performance difference between part-time farmers and full-time farmers.
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am ount o f  tim e supplied to off-farm  work activity. Fourth, this analysis accounted 

for the d irect paym ent context in which Irish farm households m ake decisions.

The m ain finding o f  our analysis has been that farm household on-farm  and off-farm 

w ork hours respond in reasonable econom ic directions to farm and nonfarm 

econom ic variables. Farm characteristics tend only to be im portant for operator 

labour decisions while the response o f  spouses is closest to non-farm  labour theory. 

The tim e allocation decision between farm and off-farm  em ploym ent is influenced 

significantly  by the fam ily stage o f  the lifecycle, w ealth and, im portantly, the level o f  

incom e accruing to labour that could be generated on the farm vis-a-vis o ff  the farm. 

Furtherm ore, individuals with better off-farm  wage opportunities, e.g. more 

education, show  both increased probability of, and increased hours of, off-farm work.

Factors predisposed to off-farm  em ploym ent can be inferred through this analysis o f  

farm fam ilies undertaking off-farm  em ploym ent. O ff farm em ploym ent is one 

adjustm ent strategy open to farm households to enable them  to increase their income 

and the efficiency with which household labour is allocated. A num ber o f  factors 

m ilitate against the adoption o f  off-farm  em ploym ent as an adjustm ent strategy. The 

effects o f  these factors, som e o f  which are m arket determ ined and others 

institutionally determ ined, are m ore accentuated for farms which are heavily 

dependent on direct paym ents for farm revenue. For instance, the provision o f 

subsidies to low-incom e farm ers will serve to increase a farm er’s off-farm  

reservation wage, thereby inhibiting participation by the operator in off-farm  labour 

m arkets. Also, when the labour m arket is depressed, som e farm household members
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m ay not be able to obtain an off-farm  job. In regions w here the range o f  off-farm  

jo b s is lim ited, as evidenced by a high proportion o f  the regional labour force being 

em ployed in agriculture, the ‘discouraged worker effec t’ is likely to be a significant 

problem , thus retarding structural reform in the agricultural sector. D irect paym ents 

affect significantly the decisions o f  both household m em bers regarding off-farm  

em ploym ent. W hen a farm operator takes an off-farm  job , s/he will increase their 

hours o f  farm work if  significant prem ia paym ents are present. M ore headage 

paym ents w ould lead the farm operator to increase his/her tim e com m itm ent to non

farm activities. This suggests that prem ia paym ents, in particular, are coupled with 

farm production decisions and the ensuing allocation o f  household labour resources.
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T a b l e s

Table 4.23 Mean Family Farm Income (FFI) and Direct Payments (DPs) by job status 1993-1998

1R£
Current Prices

Only Operator 
has job

Only Spouse 
has job

Both have job Neither have job A ll

1993
Mean FFI 4052 11932 4370 9010 8075
Mean DPs 1643 3636 2650 2103 2158
1994
Mean FFI 4022 12843 5075 10367 9060
Mean DPs 2726 5606 3957 3719 3710
1995

Mean FFI 4316 14501 5048 II4 0 I 9773
Mean DPs 3089 7417 4430 4709 4600
1996
Mean FFI 5982 15454 6160 13024 11334
Mean DPs 5071 8992 5659 6563 6473
1997
Mean FFI 5593 15173 4897 12972 11134
Mean DPs 5353 9166 5004 6816 6672
1998
Mean FFI 6380 15439 6315 13457 11636
Mean DPs 5937 I02I9 6947 8037 7806
Source: NFS
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Table 4.24 M eans and standard deviations for variables in off-farm  labour participation, 
dem and and supply equations.

Variables used in the Model

Endogenous N Mean S.D.
Dummy off-farm work status 145 .1856 .3890

124 .1587 .3656
Off-farm labour -  annual hours 139 1447.9 736.2

122 1423.8 608.3
Off-farm wage -  pounds/hour 139 10.21 10.02

122 5.16 5.37

Exogenous Mean S.D.
Operator age -  years 51.7 12.9
Life cycle -  operator age squared 2842.5 1374.7
Education yrs: Operator 9.9 2.8763

Spouse 10.9 3.2899
Farm size -  hectares 44.1 45.6959
Capital stock 174104.1 165611.4
Dairying = 1 .3482 .4767
Milk quota -  gallons per farm 11936.2 25115.7
Premia 3743.735 4370.62
He ad age 1094.109 1374.922
Arable 654.9296 2388.579
Dependency on Premia payments .8307418 12.04954
Dependency on Headage payments .1628946 3.1021
Dependency on Arable payments .1370032 .2870278
Unemployment rate 12.4649 1.3517
(planning region)
Non-agricultural jobs per square mile 37.9978 95.7319
Children -  No. < 6 yrs .2215 .5391

- No. 6 -  12 yrs .8143 1.2730
- No. 12 -  19 yrs .4046 .7511

Adults -  No. aged 20 yrs + 2.5825 1.1231
Sample size 781
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Table 4.25 Bivariate probit estimates o f off-farm participation by farm household members

Variable Operator Spouse

Intercept -1.093 (-.736) -1.300 (.974)

Family Characteristics
Children - No <6yrs 

No 6-12 
No 12-19

Adults

-.008 (.068) 
.102(1.961)** 

.247 (3.030)*** 

.182 (2.737)***

.418 (.036) 
.157 (3.325)*** 

-.272 (-.305) 
.414 (.603)

H um an Capital Characteristics
Age
Age squared 
Education level

.745 (1.460) 
-.001 (-2.166)** 
.224 (3.174)***

.397 (1.203) 
-.584 (1.893)** 
.261 (3.960)***

Farm Characteristics
Size (ha)
Dairying 
Capital Stock 
Premia 
Headage 
Arable
Dependence on Premia 
Dependence on Headage 
Dependence on Arable

.109 (.672) 
-1.169 (-5.823)*** 

-.242 (-2.561)** 
-.103 (-1.823)* 

-.000 (-.598) 
.000 (.135) 
.694 (.790) 
.259 (.177) 

-6.281 (-1.316)

-.004 (-1.355) 
-.104 (-.523) 
.891 (1.334) 

-.000 (-1.728)* 
.000 (1.386) 

.000(1.793)* 
2.342 (2.894)*** 
-2.450 (-1.956)* 

-.455 (-.155)

Location Characteristics
Unemployment (planning region) 
Non-agricultural jobs per square mile 
Job opportunities

-.062 (-.902) 
-.003 (-.013) 
-. .008 (-.050)

-.061 (-.951) 
-.579 (-2.172)** 
.381 (2.168)**

Correlation coefficient (rho) 
Log Likelihood function 
Pseudo (Amemiya, 1981) 
% Correctly predicted

N

.336 (.338) 
-561.5567 

0.3248 
FOjob= 72.08% 
SPjob= 79.93% 

781
*** significant at 1% level, ** significant at 5% level, ♦ significant at 10% level.
(z-ratios in parentheses)
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Table 4.26 Robust estimates of Off-farm  Labour Demand and Supply for Operator

Variable Demand 
(In wage rate)

Supply 
(In annual hours worked)

Intercept .348 (0.206) 7.522 (15.886)***
O perator wage rate - -.047 (-8.012)***
Spouse wage rate - -.047 (-3.301)***

Familv Characteristics
C hildren - No < 6 yrs .294 (1.930)** .117 (.165)

No. 6-12 yrs .064 (.897) -.020 (-.493)
No. 12-19 yrs .348 (2.943)*** -.004 (-.081)

Adults No. 19 + .162 (2.112)** -.005 (-.141)

1 luman Capital Characteristics
Age - years .010 (-.160) -
Age * age -.000 (-.446) -
Education level .060(1.926)** -

Farm Characteristics
Size (ha) - -.013 (-5.310)***
Dairy' quota - -.000 (-.495)
Prem ia - .000 (.597)
Headage - .000(2.008)**
Arable - .000 (1.157)
Dependence on Premia payments - -.382 (-2.834)***
Dependence on Headage 
payments

- -.308 (.666)

Dependence on Arable payments - -.092 (-.230)
Capital Stock - .000 (1.272)
Forage Area (ha) - .005 (5.245)***

Location Characteristics
Unemployment (planning region) -.081 (-.733) -.013 (.369)
Non-agricultural jobs per square 
mile

.001 (3.022)*** -.000 (-1.737)*

Samole Selection variables
Operator 1.176 (5.362)*** .092(1.677)*
Spouse -.214(-1.516) .008 (.134)

0.2790 0.4724
N 145
♦ ** significant at 1% level, ** significant at 5% level, * significant at 10% level, 
(t-ratios in parentheses)
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Table 4.27 Robust estimates o f Off-farm  Labour Demand and Supply for Spouse

Variable Demand  
(In wage rate)

Supply
(In annual hours worked)

Intercept -1.908 (-1.344) 7.979(14.034)***
O perator wage rate - .002 (.168)
Spouse wage rate - -.024 (-1.474)

Fam ily Characteristics
C hildren - No < 6 yrs .025 (.188) -.047 (-.433)

No. 6-12 yrs .107 (2.231)** -.115 (-2.810)***
No. 12-19 yrs -.198 (-1.869)* -.030 (-.444)

Adults No. 19 + -.063 (-.911) .037 (.732)

Human Capital Characteristics
Age - years .026 (.624)* -
Age * age -.000 (-.868) -
Education level .102 (3.308)*** -

Farm Characteristics
Size (ha) - .002 (1.121)
Dairy quota - -.000 (-.392)
D irect Payments - -.000 (-.537)
Capital Stock - -.000 (-1.185)

Location Characteristics
Unemploym ent (planning region) .049 (.778) -.025 (-.660)
N on-agricultural jobs per square 
mile

.003 (.611) .002 (.948)

Samole Selection variables
O perator -.174 (-1.774)* -.050 (-.433)
Spouse .218 (1.109) -.365 (-2.478)***

R ' 0.4774 0.2307
N 122

significant at 1% level, ** significant at 5% level, * significant at 10% level, 
(t-ratios in parentheses)
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Part III

D ir e c t  Pa y m e n t  e f f e c t s  o n  In c o m e  d is t r ib u t io n

A concern with farm incomes has been dominant in the determination o f EU 

agricultural policy. Policy analysis requires typically that something be said about the 

distribution o f policy gains and losses. Notwithstanding the avalanche o f empirical 

studies o f the effects o f the CAP (see Harvey, 1997), the literature on the dispersion 

o f the gains from the policy is extremely thin. The objective o f this section is to show 

that in the space o f  a relatively short period the introduction o f direct payments to 

support Irish agriculture has been associated with a dramatic reduction in the level o f 

inequality prevailing in the distribution o f Irish farm incomes. Chapter 5 examines the 

changed farm income distribution since 1992 and associates the reduced inequality 

w ith farm and farmer characteristics, which are used to identify equality effects within 

and between subgroups o f the farm population. Chapter 6 presents an empirical 

analysis o f the share and concentration o f direct payments in total farm income to 

show that the direct payment component o f farm income has had a significant 

income-equalising effect on Irish farm incomes.
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Chapter 5

T h e  e f f e c t  o f  fa r m  a n d  f a r m e r  c h a r a c t e r is t ic s  on

THE DISTRIBUTION OF IRISH FARM INCOME 1992-1997

5 .1. Introduction

The objective o f this chapter is to identify how farm and farmer characteristics, 

which may be associated with the propensity to be highly dependent on direct 

payments for farm income, are associated with less inequality in the distribution o f 

Irish farm incomes. Our starting point is to characterise the income situation o f 

identifiable ‘subgroups’ o f the farm population. A checklist o f influences on farm 

income inequality can be compiled by grouping farms by ‘ income recipient’ 

characteristics. This reduces to finding a set o f variables to represent farm and farmer 

characteristics and estimating the magnitude and direction o f their effects on 

aggregate inequality. I f  a farm or farmer characteristic is relevant to the changed 

distribution o f farm income, then a clear meaning can be attached to the effect o f a 

change in a particular factor on the shape o f the income distribution. More 

specifically, the paper investigates whether the change in overall inequality can be 

better explained by secular movements in average income levels between these 

groups or by forces underlying income movements within these groups.

An additive decomposable inequality measure is used to consider these questions, 

fhe Mean Logarithmic Deviation (MLD) inequality measure is known to be the 

weighted sum o f the inequality values calculated for population subgroups plus the
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contribution arising from differences between subgroup means 

[Shorrocks:1980:613]. The total inequality can be expressed as the sum o f a ‘within 

group’ inequality term and a ‘ between-group’ inequality term, where the within- 

group contribution is itse lf a weighted sum o f the sub-group inequality values.

This chapter uses micro-level data from the Irish National Farm Survey over the 

period 1992 to 1997. Section 5.2 discusses the relationship between specified farm 

and farmer characteristics and farm income. A theoretical reasoning for decomposing 

total inequality by off-farm job status, farm system, size, stocking density, 

dependence on direct payments and region, is outlined in Section 5.2. Individual 

inequality levels are calculated and compared for all subgroups. Section 5.3 

decomposes the Mean Log Deviation (M LD ) measure o f income inequality at the 

beginning and end o f the study period -  a ‘stationary’ decomposition. The 

differential role o f the characteristics in determining the distribution o f farm income 

is calculated at both time points. Section 5.4 decomposes the role o f a change in farm 

attribute on the overall farm income distribution, whose M LD  index value fell 

dramatically over the period. The impact o f structural influences on income 

distribution is isolated leaving just the ‘pure’ inequality influences o f population 

heterogeneity. Section 5.5 summarises and presents some conclusions.

5.2 A theoretical framework

There are numerous measures o f household income inequality. It is always possible, 

when dealing with summary inequality statistics, that the pattern o f results obtained 

from one index differs from that obtained from another. Table 5.28 provides statistics
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summarising the extent o f equality in the distribution o f farm income for the period 

1992-1997.

Comparing each statistic across the period provides a summary o f the change in 

income distribution over time. All measures report a similar trend in farm income 

distribution, with 1992 having the highest inequality over the period, lowest values 

occurring in 1996. With exception o f the CV measure, the other three indices report a 

slight rise for 1997. This unanimity reduces the possibility that the conclusions about 

subgroup effects derived later in this paper are dependent on the particular inequality 

index employed.

The scalar inequality measure used in this analysis is the Mean Logarithm Deviation 

(MLD or Theil 7(0) measure). It is a measure o f the General Entropy (GE) family of 

indices. This family encompasses all inequality indices additively decomposable by, 

for example, population subgroup. The general ease in which this measure can be 

decomposed is a primary motivator for its use. MLD is relatively sensitive to 

changes occurring at the bottom of the distribution.

The population must be partitioned into K  mutually exclusive subgroups for each 

decomposition. Two types o f decompositions are undertaken. First, a stationary 

decomposition, into within and between subgroup inequalities at different points in 

time, follows the approach used by Jenkins (1995). This analysis is applied 

separately to the distributions o f farm income in 1992 and 1997. Second, a dynamic 

analysis shows the change in group-by-group inequality between two time periods.
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This analysis is based on the approach used by M ookherjee and Shorrocks (1982). 

Both decom positions are repeated seven times based on characteristics o f  off-farm 

jo b  status, system  o f  farm ing, farm size, stocking density, dependence on direct 

paym ents, location and age o f  farm operator.

A m easure o f  inequality (/k) is calculated independently for each subgroup, as if  each 

were a ‘m in i’ population o f  its own. The results are shown in colum ns (3) and (6) o f 

Table 5.29. The n e a r e r i s  to zero, the more equal the distribution o f  farm income 

w ithin each independent subgroup. This allows one to identify subgroups which may 

have particularly high internal inequality in the distribution o f  the farm income 

accruing to it, as /* reflects the dispersion and deviation o f  incom es from the 

subgroup m ean incom e (//*), standardised for the num ber o f  farm s in subgroup k  and 

w here is the individual farm income observation for farm i.

Table 5.29 show s this m easure o f  subgroup inequality, calculated according to (1), 

for each grouping within the seven characteristics analysed. A lso shown are the 

population shares {rik/n) and the relative mean income o f  each subgroup for 1992 and 

1997. T he relative mean incom e is defined as the ratio o f  the subgroup mean income 

to the total population incom e (//*///). A com parison o f  relative m ean income is used 

to identify if  incom e differentials exist between subgroups. The closer the relative
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income is to unity, the less significant is the subgroup characteristic in accounting for 

income distribution effects.

Seven potential influences on farm income inequality trends are outlined below. 

Although some o f  these explanations are usually related to earnings distribution 

trends rather than income distribution trends, it is assumed that there is a close link 

between the two. It will become clear that some factors affect incomes p e r  se, not 

least through their relationship with eligibility for direct payments, while others 

affect the income distribution by changing the numbers o f  farms in different groups 

(and some do both). First, however, the factors are introduced and our hypotheses o f  

their likely effect on the distribution o f  farm income are stated.'

5.2.1 Farm income and off-farm job status

Part-time farming and multiple job-holding among farm families are not new 

[Ahearn & Lee: 1991:4] though the incidence o f  Irish farm operators and their 

spouses taking up off-farm employment has increased since the early 1990s. There 

was a 13.5 percentage point fall, between 1992 and 1997, in the share o f  all farms

' T h e  decom position  techniques described in this chap ter are m ost su itab le  for assessing  the 
co n tribu tion  o f  a set o f  factors to inequality  [B ourguignon (1979)]. F ie lds (1980) proposes an 
a lte rn a tiv e  techn ique, w hich a llow s one to  assess the im portance o f  spec ific  a ttrib u tes in exp la in ing  
the  level o f  inequality , w here the am ount explained by each factor is independent o f  the inequality  
m easu res used. T he m ethod involves running  a set o f  regressions o f  the  form  ln(j',^) = cCj + P

w here  i re fe rs  to  the indiv idual,,/ re fers to the population subgroup and A" is a  vector o f  explanatory  

variab les. T hen  the  re la tive  contributions, S j , o f  each factor can then be estim ated  as:

Sj  = c o v [ a ,Z ^ ,r ] /o - ^ ( K )  = * a ( Z  ̂ ) *  c o \ [ Z  ̂ , Y ] I  a { Y )  w here  a  is the v ecto r o f  coeffic ien ts

( a . p  )> 2  is the vector o f  explanatory  variab les X, plus a constant. Y  is log incom e. H ow ever, this

m ethod  fails w hen  the change in inequality  over tim e is exam ined  as the  estim ates are  sensitive  to the 
inequality  m easu re  used. R egression  techniques are also  used w hen w e w ant to m odel the e ffec t o f  
aggrega te  factors ra th e r than specific  a ttribu tes o f  a household. See B linder and Esaki (1978) for an 
app lication  to the U SA , Ferreira  and L itchfield  (1999) on Brazil and N olan  (1989) on UK. inequality.
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that relied solely on farm returns for their income (no off-farm  employment).^ 

Despite increased num bers o f  farmers with off-farm  jobs, the relative m ean farm 

incom e for the subgroup without off-farm  em ploym ent w as higher in 1997 than in 

1992. At the same time, there was a small increase in the am ount o f  farm incom e 

inequality am ong farm ers with off-farm  jobs. Nonetheless, this is counteracted by a 

decrease in inequality in farm income where neither the farm operator or spouse have 

a job . Thus, our hypothesis is that the overriding effect occurring sim ultaneously 

with the reduced level o f  inequality in the distribution o f  farm  incom e may have been 

due to the increased num bers with off-farm  jobs (a subgroup com position effect) 

rather than a change in the concentration o f  farm incom e within any o f  the job 

categories.

5.2.2 Farm income and farm system^

Between 1992 and 1997, the indices o f  inequality for m ost farm system s did not 

change substantially. The obvious exception is the dairying system that currently 

reports a w ithin-group inequality which is nine tim es its 1992 value. The share o f  the 

farm population in this group only increased by three percent over the period but the 

relative m ean incom e o f  this group fell from over tw ice the overall mean incom e in 

1992 to 185 percent o f  the 1997 mean income. It is anticipated that when the 

dispersion o f  mean incom es are com pared across system s and over tim e, the 

relationship between farm system and farm income distribution is likely to be driven

 ̂ i.e. Farms where neither operator or spouse had an off-farm job represented 71% o f  the population in
1992 but this had fallen to a 57.5%  share o f  the farm population by 1997.
 ̂ Farm system classification changed with the 1993 National Farm Survey, follow ing the publication 

o f  the 1991 Census o f  Agriculture (CSO). The 1992 system s were reclassified into the nearest post
1993 classifications by the authors. This change in the definition o f  farm system s is reflected in the 
population shares in each system shown in Column (I )  o f  Table 5.29.
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by d iffe ren ces  betw een  m ean  system  incom es, as little change has taken  p lace  w ith 

regard  to  a co n v erg en ce  o r o therw ise  o f  farm  incom es w ith in  the system  categories.

5.2.3 Farm income and farm size

Farm  size and  incom e are a lw ays inex tricab ly  linked [N FS: 1997:5-6]. T ab le  5.29 

sh ow s th a t in equa lity  levels w ith in  each  o f  the  size g roups are very  changed  from  

th e ir  1992 values. T he subgroup  o f  the  very sm allest farm s is the on ly  size-g roup  to 

have  a low er level o f  inequality  in 1997.'' T here is a lso  ev idence  th a t m ean  incom es 

ac ro ss  the size-g roups have converged  because  T ab le  5 .29  show s that th ere  is now  

less varia tion  in the re la tive  m ean  incom es w hen com pared  to  the  1992 situation. 

T here  has been  a co n cen tra tion  and convergence  o f  incom e into a narrow ing  band o f  

farm  size. W hen C o lum ns (2) and (5) o f  T ab le  5 .29 are com pared , w e ex p ec t to  fmd 

th a t the  d iffe ren ces  in the  m ean  incom es o f  the s ize-g roups w ill be the m ore 

s ig n ifican t fac to r in exp la in in g  d iffe rences in the d istribu tion  o f  incom e; ra ther than 

w ith in -s ize  g roup  incom e v ariances [as show n by the c lo seness in value o f  the 1^^'s 

in C o lu m n  (6)].

5.2.4 Farm income and stocking density

A ca teg o risa tio n  o f  farm s by stock ing  density  g roups is a lso  show n in T ab le  5.29. 

S to ck in g  d ensity  is a good ind ica to r o f  in tensity  o f  (livestock) production . 

R estric tio n s on stock ing  app ly  to  som e d irec t paym ent schem es. T he core stocking  

d en sity  ca teg o ries  for op tim al (livestock) d irec t paym ents, all e lse  equal, are  those

'' T h is g roup  accoun ts for only 11 percen t o f  the population - 6.5 percen t less than  it did in 1992. The 
share  o f  the population  o f  farm s that a re  less than 10 hectares in u tilised  agricultura l a rea  has been 
s ign ifican tly  affec ted  by a change in sam pling  m ethod: farm s o f  less the 2 econom ic size units have 
not been surveyed  since 1995.
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between one livestock unit per hectare and two livestock units per hectare. Since 

1992, farm incom e appears to have become more concentrated in these stocking 

density categories (Table 5.29). The relative income for farm s with 1.4-2.0 livestock 

units per forage hectare is 1.073 tim es the mean population incom e, suggesting that 

farm s w ithin this category tend to earn close to the average farm incom e for all 

farm s. The individual subgroup inequality rates are quite close together, suggesting 

that deviation from the m ean group incom e occurs to m uch the sam e extent within 

each density group. Thus we expect the decom position o f  the subsequent sections to 

show  that betw een group differences play a key role in determ ining the distribution 

o f  farm incom e across all farms.

5.2.5 The impact of direct payments on farm income

Direct paym ents are paid per hectare o f  eligible arable area and per head o f  eligible 

livestock subject to scheme conditions on farm and farm er eligibility. Dependence on 

direct paym ents is defined in term s o f  the percentage contribution o f  direct paym ents 

to fam ily farm income. The lower the contribution o f  direct paym ents to FFI, the less 

'd ep en d en t’ is farm income on this incom e source.

Table 5.30 confirm s that direct paym ents have becom e more im portant as a source o f 

farm incom e. On average, direct paym ents contributed at least 61 percent o f  family 

farm  incom e in 1997, with alm ost 95 percent o f  all Irish farm s receiving som e direct 

paym ents in the same year [NFS (1997)]. In 1992, 15.5 percent o f  farm s relied solely 

on the ‘cheque in the post’ for their com plete FFI, w hile m ost recently, this
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proportion has doubled (Table 5.30).^ There is evidence o f  a w ide income standard 

deviation w ithin each category o f  direct payment dependence, but not between the 

subgroup inequality m easures [Column (6) o f  Table 5.29], As such, it is likely that 

incom e convergence has occurred within and not betw een the direct paym ent- 

dependence categories.

5.2.6 Farm income and location

The variable differentiating farm location by region is also analysed. The western 

region covers the 11 most w esterly counties. Western counties are distinguished from 

the rest o f  the country as areas o f  predominantly sm aller farms, non-dairying 

production, less efficient production m ethods and lower mean incom e levels 

(Lafferty et al, 1999). The pattern o f  concentration in production and incom e is 

reflected in regional variations across all farm indicator variables, e.g. Leavy (1998) 

has shown that lowest levels o f  direct paym ents per hectare were recorded mainly 

along the w est coast for 1995. The W est has improved its m ean incom e relative to 

the population income, while the level o f  inequality within eastern incom es has fallen 

by 0.043 M LD points while the inequality within w estern incom es has fallen by a 

little over h a lf that.

5.2.7 Farm income and age of operator

A grow ing literature exists on the connection between the dem ographic construct o f  

the household and incom e inequality [Paglin & Rufolo (1990), Johnson (1977) and

 ̂ It is iiiceiy that some farms are engaged in ‘subsidy farm ing’- basing production decisions with more 
regard to subsidies receivable than to expected market returns. Farms which record costs that are 
greater than market returns, are shown here as relying on direct payments to an extent greater than 100
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Mookherjee &  Shorrocks (1982)]. Paglin (1977) has argued that age differences 

contribute spuriously to inequality and that the contribution due to differences in 

mean income across age groups could account for up to 25 percent o f total 

inequality. The average age o f Irish farm operators fell from 53 to 51 years over the 

period but the share o f total income accruing to farmers less than 45 years actually 

fell by 1 percent. Looking at the absolute subgroup inequalities, inequality among 

farmers aged between 25 and 35 has increased by almost 33 percent, while individual 

inequality levels have fallen for all other age groups. The theory that a younger 

farmer may be more efficient and consequently should expect a larger than average 

farm income, must be qualified by the reality that younger farmers have a higher 

propensity to have off-farm employment and engage in farming on a part-time basis 

only. The evidence from Table 5.29 shows that operators aged between 35 and 65 

have little difference in their relative mean incomes. This confirms that mean 

incomes are relatively similar across this subgrouping. It is unlikely, therefore, that 

differences across age-groups account for much o f the change in the overall farm 

income distribution.

5.3. Stationary decomposition

Shorrocks (1980), under weak restrictions, identified an entire class o f decomposable 

measures regardless o f whether or not the subgroup income ranges overlap. It is this 

latter feature that makes each member o f the Generalised Entropy (GE) fam ily o f 

indices well suited to decomposition by subgroup characteristic.^ The

percent o f farm income. A t present, 15.3 percent o f all farms would have a higher FFI i f  no production 
was required in order to receive payment.
 ̂This class includes the Theil coefficient, the mean logarithm deviation and all the Atkinson (1970) 

fam ily o f indices. A ll general entropy family indices are bound to have a minimum o f 0 to represent
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decomposability property implies that there should be a coherent relationship 

between inequality in the whole o f the farm economy and inequality in its constituent 

parts (population replication). Thus one can aim to write a formula giving total 

inequality as the sum of inequality within the constituent subgroups and inequality 

between the subgroups. The within-group inequality is expressed as the average o f 

the inequality in each individual subgroup.’ A further condition o f a decomposable 

inequality measure is the property o f mean independence or income homogeneity. 

This is the requirement that the value o f the index remains unchanged when the are 

multiplied by the same positive scalar.

This decomposition facilitates the determination o f the relative importance of 

between and within group inequality across farm specific characteristics at both 

points in time. The data requirements for each estimation comprise the mean 

population income, the mean income for each population subgroup, the size o f the 

population as well as the frequency o f observations within each subgroup. Suppose 

the group has n* members and a group mean o f . The following definitions are 

useful for the decomposition:

= n ^ ! n  the population share o f group k

^1^1 IJ. group A:’s mean income relative to the population mean

the perfect equality case. The index may go above a value o f  1 in a case o f  com plete inequality. Note  
that the Gini coefficient is not a GE index and does not have suitable subgroup decom posability  
properties because it is possible for a subgroup’s Gini coefficient to increase and the aggregate Gini 
coefficient to decrease sim ultaneously. It thus fails the population replication property necessary for it 
to be possible to express the overall inequality change as som e consistent function o f  inequality 
change in the com ponent subgroups.
’ A decom posable inequality measure must have the consistency property that rankings o f  alternative 
distributions in the population as a w hole should match the inequality rankings o f  the corresponding 
distributions within any o f  the subgroups o f  which the population is com posed [Cowell: 1995:57].
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0^ = 0 J  6  group ^’s share o f total population income

According to Jenkins (1995), the MLD index o f income inequality is written as:

where n is the number o f farms in the population, // is the mean population income 

and y, is the family farm income o f farm i. The MLD index (7) is chosen as the 

aggregate inequality measure because it has desirable across-group decomposability 

properties. In particular it can be rewritten as:

An inequality index is said to be additively decomposable when it can be 

decomposed in this way. The first term in this expression (the weighted sum o f the 

inequalities within each group) measures the contribution o f ‘within-group’ 

inequality to total inequality. It is the weighted sum o f the group-specific 

inequalities. The second right-hand term captures the contribution o f the ‘between 

group’ component, reflecting the inequality contribution due solely to differences in 

the subgroup mean incomes. To see this, notice that the second term measures 

inequality remaining if each group member’s income was equal to the mean income 

of that sub-group.* Interpreting the results involves using them to answer the 

question “how much inequality can be attributed to subgroup variations in income?” 

Asking how much less inequality would there be if variations across groups were the 

only source o f income differences suggests a comparison o f total inequality with the

I  = { \!  n)Y^ \o%{^ Iy, ) (2)

/  = lo g ( l /2 ,) (3)
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amount which would arise if  inequality was zero within every subgroup (between- 

group inequality). Showing how much total inequality would fall if group-income 

differences were eliminated amounts to comparing total inequality with the 

inequality value which would result if  the mean incomes o f the groups were made 

identical. This measures pure group-specific inequality as uneven income 

distributions within each subgroup still remain.^ Moreover, this is a stationary 

decomposition because it does not allow a comparison o f changes in inequality with 

changes in subgroup composition.

Table 5.31 shows the within- and between-group components o f aggregate inequality 

(index I) at 1992 and 1997. All decomposition results are consistent with the pattern 

anticipated on the basis o f the data in Table 5.29. For 1992, in all cases the absolute 

level o f the within-group component o f total inequality dominates the between-group 

component. By 1997, the within-group component o f farm size was dominated by 

the between-group component by a ratio o f 42:58. As farm size is the highest 

between-group explanatory factor o f income distribution both in 1992 and 1997, this 

suggests that any reduction in total income inequality attributable to farm size 

differences may be due to a levelling o f incomes between larger and smaller farms. 

The highest amount o f within-group inequality in 1997 relates to the age o f operator 

classification. This suggests that differences in farmers’ age is the weakest 

explanatory factor, o f  those analysed here, in determining a farm’s position on the 

1997 farm income ladder. This was also the case for 1992.

* Jenkins (1995) proved that the re la tive  roles o f  w ith in- and be tw een-group  com ponents did not 
depend on the choice o f  inequality  index; hence only one inequality  index decom position  is show n in 
this analysis.
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Evidence is found o f a narrowing in the farm income differential between farms 

located in the 11 counties o f the west compared with the average income o f the rest 

o f Ireland (-7 percent). This decrease was aided by a significant decrease in within- 

region inequality. Farms are unlikely to have changed region over the period. 

Between-group inequality appears to have increased for farms grouped by off-farm 

job  status, despite the fact that aggregate inequality fell significantly over the period. 

This widening in the income differential most likely reflects substantial movements 

between the job  categories, particularly the significant movement out o f full-time 

farm work over the period. Therefore, comparing changes in the components o f the 

inequality index is not precise enough until changes in distribution induced by 

changing proportions o f the population in each o f the subgroups has been controlled 

for. This is one o f the objectives o f Section 5.4.

5.4. Dynamic decomposition

The underlying process leading to the observed change in the inequality o f total 

income has been analysed using an additive decomposition method according to 

Equation (3). However, the change in the aggregate Mean Log Deviation o f total 

income over the study period is due both to changes in the shares o f the population in 

each o f the subgroups and the changes in the patterns o f the distribution o f  income 

across the various subgroups. An alternative decomposition o f the change in the 

distribution o f income should be used as our interest is in the contribution o f the 

change in farm and farmer characteristics to the change in the income distribution

’  Changing subgroup means would affect the decomposition coefficients and also the total within-
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situ a tio n  b e tw een  the  years 1992 and 1997. T he aggregate  inequality  value depends 

o n ly  on the  subgroup  m ean  incom es, popu lation  sizes and inequality  va lues, enabling  

th e  inequality  trend  to  be assigned  to  changes in these  th ree  facto rs. C on tra ry  to  the 

sta tio n ary  ana ly sis , a dynam ic  analysis  con tro ls for chan g es in g roup  size. Thus, 

re lev an t change in m ean  sub-group  incom es w hich  are  chang ing  the  ‘p u re ’ w ith in- 

and  b e tw een -g ro u p  inequality  can be isolated .

M o o k h erjee  and  Shorrocks (1982) have w ritten  the  change in g roup  inequality  

be tw een  tw o  tim e  periods, t and  ? + 1 as:

A / ^ / ( /  +  l ) - / ( 0  (4)

A p p ly in g  th is d iffe ren ce  o pera to r to  both sides o f  equation  (2) gives

lo g /I (I +  l)Av*

(6)

w h ere  A is the d iffe rence  in the variab le  from  year t to  /+1 i.e.

Av* =  v , ( /  +  l ) - v , ( 0

E q uation  (6) is an ex ac t d ecom position  o f  the change in I  into four te rm s th a t can be 

in te rp re ted , respective ly , as the  im pact o f  in tertem poral chan g es in w ith in  group 

inequality , the e ffec t o f  changes in t popu lation  shares o f  subgroups on the  w ith in  

g roup  and  b e tw een  g roup  com ponen ts and the in fluence  o f  changes in the  relative

group contribution .
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incomes o f  the subgroups. Computing these individual components gives a way of 

identifying the contribution o f different factors to the trend in overall inequality as 

measured by the index I.

The aggregation weights in (6) are base values o f and final period values for 

/^ a n d /lj .  An alternative decomposition is possible that switches round these base 

and fmal period values. According to Mookherjee and Shorrocks (1982), the 

particular choice is unlikely to make much difference to the results, though they 

adopt a compromise between the base and fmal period weights, and replace equation 

6 with

where = [v  ̂( /+  1) + (/)] / 2 , and and are similarly defined. Note that

Equation (7) is still an exact decom p o sitio n .T h is  may be approximated as Equation 

( 8 ).

[term A] [term b ] [term C] [term D] ( 8 )

This approximation is more useful than the exact decomposition because it relates 

inequality changes to changes in sub-group inequalities ( / ^ ), shares (v^)  and sub

group means (//*), rather than relative means { \ ) .  Mookherjee and Shorrocks (ib 

id) have proved and our analysis shows that the approximation works extremely well

In fact, any linear combination o f  base and current values could be used to w eight the A terms: a 
reflection o f  an index number problem.
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in practice, as it is very close to the precise decomposition (which is very complex 

and almost intractable).

Jenkins (1995) divides both sides o f the approximation equation by I(t) because it is 

then more convenient to consider proportionate/percentage changes o f the aggregate 

inequality change. The notation % A i = A /11{t) represents the percent o f  overall 

inequality change decomposed into four separate terms, labelled terms A to D. ‘Pure’ 

inequality changes (term A) are within-group inequality change. It shows ceteris 

paribus how members o f a particular group fare in the distribution o f income. It 

represents the degree o f horizontal inequality among members o f equal ‘status’.

Total changes in aggregate inequality over time must be related to both changes in 

within-group inequality and changes in between-group inequality. Inequality effects 

resulting from changes in population structure, shown by terms B and C, must first be 

isolated. These two terms taken together represent the impact on within group and 

between group components, respectively, o f the process o f individuals changing 

groups over the period. Term D shows inequality change resulting from changes in 

the relative income o f different groups hereafter referred to as pure inequality 

changes due to between-group changes." This shows how specified groups are 

discriminated from each other in the distribution o f farm income. To take a concrete 

example o f how Equation (8) is informative about causes, note the story o f the 

distributional effect o f a population that is becoming more reliant on off-farm 

income. The distributional effect depends on two factors:
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(a) changes in the relative num bers o f  those with an off-farm  jo b  and

(b) changes in their relative farm incomes.

If  influence (a) were the most im portant or strongest factor determ ining how equally 

distributed farm incom es are, term s B and C for the sub-group with off-farm  jobs 

should have the sam e sign and be large relative to the total percentage change in 

overall inequality (% A /) .  If  instead influence (b) were the more im portant, this 

should be reflected in a relatively large value for term D. By contrast, should term A 

be relatively large, then off-farm  jo b  status does not have a strong ‘incom e-recipient’ 

type im pact on aggregate inequality; in this case, ‘pure’ inequality changes would 

predom inate.

Inequality indices seldom  remain constant from year to year. However, a fall in the 

M LD from 0.5511 to 0.4729 (-0.0781 or -14.2 percent) is a very dram atic fall over a 

period o f  ju st six years. Detailed decom positions o f  this inequality change are 

calculated according to Equation (8). The results are shown in Table 5.32.

Term s B, C and D show changes in population shares and differences in sub-group 

m ean incom es have had off-setting effects. The usefulness o f  this decom position can 

be seen by considering changes in the contribution o f  off-farm  jo b  status to farm 

incom e distribution changes. This analysis provides evidence o f  a more equal 

distribution o f  farm incom e for farm s within job  categories (87 percent) more so than 

differences across jo b  subgroups. The rem aining proportion o f  total inequality 

change is due to changes in the population num bers between each o f  the groups.

'' It reflects re la tive  rather than absolute  changes in since Term D is zero i f  all group means
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Farm system  is a good predictor o f  change in tiie distribution o f  farm income. Had 

there not been significant population share m ovem ent betw een system s (which 

claw ed back som e o f  the distribution improvement), a reduction in between-system  

incom e differences fully accounts for the reduced level o f  inequality in the 

distribution o f  total income. Low income farms tend to be engaged in a cattle or 

sheep system  w hile being highly dependent on direct paym ents which were 

substantially  increased as a result o f  the 1992 CAP reform. High farm incom es, on 

the o ther hand, tend to be concentrated in the dairying and pigs/poultry systems. Both 

these system s tend not to be highly dependent on direct paym ents.'^

G rouping farm s according to size m easured by physical area farm ed leaves a 

significant proportion o f  the observed im provem ent in the distribution o f  farm 

incom e unexplained. Farm s o f  sim ilar size can expect to earn very different incomes, 

though the dispersion o f  incom e within groups with sim ilar size has tightened 

significantly. This non-size related convergence (i.e. convergence between farms o f 

sim ilar size) has accounted for alm ost three-quarters o f  the fall in the M LD index. 

Tw o percent o f  the fall can be explained with reference to differences between size 

o f  farm . Table 5.32 details that the same degree o f  inequality is equally likely 

betw een large farm s as for small farms.

change in the sam e proportion.
Three caveats should be noted. Farm system is assigned on the basis o f  the principal production 

enterprise, though it is likely that dairy farmers are running a subsidiary cattle-rearing enterprise to 
capitalise on certain DP schem es for b e e f  When there is more diversification across enterprises, farm 
incom e would tend to equalise. Second, decreases in market returns to the reformed sectors, then 
com pensated with D Ps which may im pose restrictions on farm practice, has ensured that there has 
been a levelling o f  margins derived from individual enterprises. Third, a debate surrounds the issue o f  
the intended and actual incidence o f  DPs. Dairy farmers may be gaining disproportionately i f  the
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G rouping farm s by stocking density and com paring m ean incom es o f  the density 

groups shows that this farm characteristic is the m ost significant, o f  the eight 

variables chosen, in explaining how the distribution o f  farm incom e has changed. 

However, over the period, substantial stocking density change has occurred. This is 

show n by the proportion o f  inequality change that has been affected by changes in 

population shares across stocking density categories. Farm s have either de-stocked in 

order to becom e eligible for paym ents or introduced stock w here none was present 

previously (as an ancillary enterprise). A ccording to Table 5.32, term s B and C 

appear with negative signs for the stocking density decom position. This im plies that 

changes in population shares occupied by each o f  the stocking density categories 

would have increased incom e inequality if  there had not been changes in mean 

category incom es or the variance surrounding that m ean within each o f  the 

subgroups.

Stocking density can also be taken to indicate the intensity o f  production. How 

intensively the farm area was stocked had a greater role in incom e distribution in 

1992 than in 1997. The policy situation and the m eans o f  incom e support 

undoubtedly had a role to play here. Pre-CAP reform  policies distributed support 

(indirectly  through m arket returns) on the basis o f  output produced and thus the more 

the farm produced, the better o ff  the farm could expect to find itself. Since the 

M acSharry reform s were im plemented (1993 onwards), support is paid direct to 

farm s with conditions on production. This analysis supports that stocking density is

value o f  the direct payment on eligible animals is capitalised into the market price (i.e. cost o f  calves  
or young cattle), benefiting the producers o f  these animals - the dairy farm.
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one o f the important variables in the current distribution o f farm income (which are 

substantially derived from direct payment sources).

Turning to the regional analysis, 42 percent o f the improvement in farm incomes is 

accounted for by a convergence within each region towards the mean income o f the 

region in which the farm is located. The convergence o f incomes for the 11 western 

counties with the mean income for the rest o f the country accounted for over half o f 

the equality improvement. Change in regional population shares had no effect on 

distribution.

Table 5.32 shows that linking age o f farm operator to changes in sub-group mean 

incomes does not account for the changed distribution over the period. This is 

consistent with the decomposition by job-status reported above. Younger farmers 

have a higher propensity to have off-farm employment, but off-farm job status does 

not show that differences in mean incomes between job-status groups are 

interrelated.

5.5. Summary and conclusions

The trend in aggregate inequality is the net result o f numerous individual 

contributions arising from a variety o f causes and often counteracting one another. 

Income units have been grouped according to specified farm and farmer 

characteristics. Total inequality measured by the M LD  index was decomposed to 

show the influence o f such ‘ income recipient’ characteristics on the distribution o f 

aggregate farm income. The decompositions showed the equality effect o f mean
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income changes within groups o f similar characteristics and distinguished the within- 

group effect from the effect o f changes to the mean subgroup incomes (between- 

group inequality).

Researchers have typically accommodated a heterogeneous population with different 

income-relevant characteristics by calculating a set o f ‘equivalent’ incomes. This 

procedure has the effect o f neutralising ‘income recipient’ differences across income 

units. ^'Non-income factors are scaled out to derive a set o f  equivalised incomes as i f  

they had been obtained fo r  a homogeneous population” [Shorrocks: 1995:2]. The 

point o f  departure o f this paper is to treat the effects o f non-income factors not as 

‘nuisance’ effects but to recognise that the heterogeneity o f the population is pivotal 

in an analysis o f the distribution o f income.

O ’Neill and Sweetman (1998) have shown that a subgroup decomposition analysis is 

not sensitive to either the individual index o f inequality used (once it is additively 

decomposable) or the measure o f economic resources under analysis. This chapter 

has focused on the distribution o f Irish family farm income or gross farm earnings 

and not total household income. As such, it has concentrated on different farm 

characteristics in explaining the distribution o f farm income changes.

The results o f our static decomposition were consistent with our a priori hypotheses. 

The absolute level o f the within-group component o f total inequality dominated the 

between-group component in all seven cases in 1992. However, and in particular, the 

within-group component on the farm size decomposition was the more important
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explanation o f  total incom e equality in 1997. Our conclusion is that there is now less 

inequality between large and small sizes. On the other hand, age o f  operator 

continues to have little bearing on a farm ’s position on the farm incom e ladder.

O ur dynam ic decom position associating the changes in farm incom e inequality over 

the period w ith changes in farm and farm er characteristics showed that farm system 

and stocking density changes are the two most im portant factors in explaining the 

im proved distribution o f  farm income. Our analysis has found that the type o f 

enterprise on the farm and the intensity o f  production and thus eligibility for direct 

paym ents, are salient features in determ ining the distribution o f  farm incom es in Irish 

agriculture. M oreover, the divergence between farm s with a dairy enterprise and 

those relying m ainly on drystock has been eroded concurrently with changes in EU 

farm incom e support policy since 1992. Direct incom e support m easures appear to 

have been m ildly ‘m odulated’ in practice, with less relationship between scale o f  

production, eligibility for support and subsequent farm income. Thus, the smaller, 

extensive and the low-incom e livestock systems have benefited disproportionately to 

account for the m ore equal distribution o f  farm income in 1997 com pared to the pre- 

M acSharry reform  situation.
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T a b l e s

Table 5.28 Family Farm income equality by distribution indicator

Y ear 1992 1993 1994 1995 1996 1997
CV 1.428 1.341 1.199 1.227 1.065 .987

Gini ,6277 .6439 ,5960 ,6022 ,5382 .5405
A tkinson (X  = .5 .284 .299 .259 .249 .214 .296

M ean Log Deviation .5511 .5871 .5653 .4972 .3981 .4729
Source: C alculations based on NFS data weighted to represent the entire farm  population
Note: a= 0 .5  for the Atkinson index m easures the aversion to inequality in the loss o f  total income, given total 
welfare. This is a  w eak restriction and closest to the assum ptions em bedded in the other indices. CV =  coefficient 
o f  variation measure.
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Table 5.29 Time Paths o f Population shares, Relative incomes and Inequality by farm group

1992 1997
Population
shares

Relative mean 
farm incomes

Subgroup
inequality

Population
shares

Relative mean 
farm incomes

Subgroup
inequality

/  n )  ( \ = M i  / / / ) Ik ( v ^ = n j n ) ( ^  = A  / m ) Ik
Column: (1) (2) (3) (4) (5) (6)
O ff-farm  jo b  status
FO has job 0.169 0.440 0.305 0,210 0,532 0.328
Spouse has job 0.083 1.335 0.438 0,133 1,371 0.305
Both have job 0.038 0.661 0,197 0,082 0,422 0.349
Neitlier have job 0.710 1.112 0.580 0.575 1,167 0.481
Total 1.000 0551 TOOO 0.473
Farm  System
Dairying 0.155 2.070 0.032 0.186 1,850 0.286
Dairying + Other 0.472 0.432 0.368 0.134 1.623 0.385
Cattle Rearing 0.126 1.823 0,269 0.214 0.518 0.222
Cattle + Other 0.178 0.684 0,380 0.270 0.532 0.399
Mainly Sheep 0.029 1.408 0.305 0.140 0.719 0.361
Mainly Tillage 0.034 1.159 0,350 0.052 1.359 0.343
Pigs + Poultry 0.005 4.765 0.149 0.005 2.864 0.161
Total TOOO 0.551 TOOO 0473
Farm  Size
<10 ha 0.171 0.305 0.317 0.107 0,210 0.238
10-20 ha 0.255 0.510 0.276 0.251 0,402 0.196
20-30 ha 0.168 1.024 0,241 0.201 0,888 0.223
30-50 ha 0.156 1.644 0,257 0.196 1,407 0,222
50-100 ha 0.085 2.830 0,208 0.115 2,332 0,175
>100 ha 0.018 4.309 0,222 0.027 3,411 0,148
Mill farms 0.147 0.474 0,518 0.103 0,619 0,300
Total 1.000 0.551 TOOO 0.473
Stocking Density
No livestock 0.013 2.012 0,428 0.010 0,103 0.388
<0.5 lu/ha 0.053 0.324 0,336 0.021 0,699 0.337
0.5-1.0 lu/ha 0,199 0.322 0,455 0.146 0,540 0.306
1.0-1.4 lu/ha 0,213 0.623 0,333 0.246 0,581 0.431
1.4-2.0 lu/ha 0.298 1.079 0,337 0.340 1,073 0.391
>2.0 lu/ha 0.223 1.964 0,395 0.236 0.642 0.393
Total 1.000 0.551 1.000 0.473
Dependence on DPs
-ve FFl 0.059 -0.253 na 0.033 -0.238 na
0% 0,107 1.0198 0,530 0.025 0.214 0.358
0-25% 0.270 2.010 0,463 0.139 1.987 0.361
25-50% 0.179 0.778 0,306 0.153 1.559 0.343
50-75% 0.145 0.671 0,375 0.195 1.029 0.308
75-100% 0.085 0.685 0.349 0.154 0.824 0.388
100-150% 0.072 0.474 0,528 0.149 0.741 0.294
>150% 0.082 0.182 0.825 0.153 0.328 0.549
Total 1.000 0.551 TOOO 0.473
Region
East 0.469 1.424 0,506 0.461 1.296 0.463
West 0.531 0.625 0,437 0,539 0.748 0.413
Total TOOO 0.551 TOOO 0.473
Age of F arm  O pera to r
Age not stated 0.002 4.474 1.105 0.000 7.807 0.000
<25 years 0.009 0.788 0,234 0.010 0.645 0.138
25-35 years 0.084 1.169 0,371 0,107 1.279 0.476
35-45 years 0.190 1.327 0,625 0,212 1.040 0.506
45-55 years 0.235 1,138 0,455 0,259 1.085 0.404
55-65 years 0.257 0.897 0.517 0,241 1.049 0.458
>66 years 0.222 0.572 0.603 0,171 0.582 0.592
Total 1.000 0551 TOOO 0.473
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Table 5.30 Direct Payments as a % of FFI (Percentage of total in each category)

1992 1994 1995 1996 1997
Negative FFI and/or no DPs 16.7 10.2 12.0 10.7 5.8
0-25 27.2 21.7 18.5 14.0 13.9
25-50 17.9 17.6 17.1 12.2 15.3
50-75 14.3 20.0 18.1 17.7 19.4
75-99 8.4 12.4 14.9 16.7 15.4
100-150 7.4 9.4 10.5 16.1 14.9
>150 8.1 8.7 8.9 12.6 15.3
Total 100 100 100 100 100
Source; NFS

Fable 5.31 W ith in - an d  betw een-g roup  inequality , 1992-1997

Farm and farmer Year Aggregate Within-group Between-group
characteristics inequality inequality inequality

Off-farm job 1992 0.5511 0.5071 0.0549
1997 0.4729 0.4145 0.0721

Farm system 1992 0.5511 0.3484 0,2403
1997 0.4729 0.3290 0.1572

Farm Size 1992 0.5511 0.3030 0.2870
1997 0.4729 0.2177 0.2728

Stocking Density 1992 0.5511 0.3737 0.2047
1997 0.4729 0.3876 0.1136

Dependence on DPs 1992 0.5511 0.4266 0.0526
1997 0.4729 0.3590 0.0496

Region 1992 0.5511 0.4691 0.0835
1997 0.4729 0.4356 0.0375

Age of Farm Oper. 1992 0.5511 0.5299 0.0506
1997 0.4729 0.4442 0.0287

Notes: Subgroups defined as per Table 5,29.
Fstimates based on Equation (3) above: see text. Due to rounding of decimal places, the decomposition 
components inay not add exactly to equal the estimate o f aggregate inequality.
Income = Family fann income per farm p.a. (non-farm income excluded)
Income receiving-unit = farm household (regardless o f numbers employed in the extraction of farm income)
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Table 5.32 Sub-group Decompositions of the Changes in Aggregate Family Farm income 
Inequality (I), 1992-1997

Change in I accounted for by changes in

Sub-group
partition

Aggregate
inequality
change
M
(%A/)

Within-group
inequalities

(term a )

Population shares 

(term B) (term c)

Sub-group 
mean incomes

(term d )

Off-farm job -0.0781 -0.0645 -0.0281 0.0179 0.0004
status

(100%) (87) (38) (-24) (-1)
Farm system -0.0781 -0.0049 -0.0138 0.0308 -0.0893

(100%) (6) (18) (-40) (116)
Farm size -0.0781 -0.0733 -0.0120 -0.0119 -0.0021

(100%) (74) (12) (12) (2)
Stocking density -0.0781 0.0131 0.0009 0.0252 -0.1025

(100%) (-21) (-1) (-40) (162)
Dependence on -0.1013* -0.0911 0.0235 0.0144 -0.0481
DPs for FFI

(100%) (89) (-23) (-14) (48)
Region -0.0781 -0.0329 -0.0005 0.0001 -0.0459

(100%) (42) (0) (0) (58)
Age of Farm -0.0781 -0.0469 -0.0075 -0.0180 -0.0052
Operator

(100%) (60) (10) (23) (7)
Note: Income distributions and sub-group partitions as defined in Table 5.31 and text. 
I'erms ( % a / )  and a . b, c, d are defined in Equation ( 8) and text.
Due to rounding of decimal places, the decomposition components may not add exactly to equal the estimate of 
aggregate inequality.

*Non-positive incomes were not recoded to zero. Direct payments as a share o f such incomes appeared as 
missing values for farms reporting a farm income loss. The Mean Log Deviation could not be computed for this

share o f the population.
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Chapter 6

T h e  d is t r ib u t io n a l  im p a c t  o f  d ir e c t  p a y m e n ts  on  Irish

FARM INCOMES

6.1 Introduction

Agricultural policy generally has multiple objectives, one o f which is usually 

concerned with the distribution o f farm income. Distributional goals o f maintaining 

an adequate standard o f living for farmers and minimising income disparities depend 

on the dispersion o f support benefits across producers. The higher the level o f 

transfers, the more crucial the issue o f the distribution o f farm support. The more 

glaring the disparities in the distribution o f support and direct payments in particular, 

the greater the criticism (OECD, 1999). Direct payments and their distribution may 

also be called into question when there is a question about the achievement o f their 

objectives, notably in terms o f farm income. Concern about inequality w ith in the 

rural sector is very strong given both the high income dispersion and the 

heterogeneity between farms [Barkaoui et al. (1991); Brangeon and Jegouzo (1992)]. 

Previous analysis has shown that the distribution o f Irish farm incomes appears to 

have altered substantially over the 1992 CAP reform period due to the substitution o f 

part o f  market price support by direct payments (DPs). Keeney et al. (1997) provided 

an account o f DPs in Ireland looking at the impact o f the MacSharry reforms on the 

nature and sources o f  income support, and at the varying importance o f DPs by farm 

characteristics. Their findings showed that the distribution o f DPs had become more 

unequally distributed since reform but aggregate farm income had become more
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equally distributed across all farms at the same time. At a time when individual 

governments will have greater autonomy in deciding the distribution o f direct 

payments to farmers, this chapter examines the targeting o f direct payment support to 

low income farm households.

Links with the Lorenz curve make the Gini coefficient an attractive statistic to 

measure the extent o f total income inequality. The Gini coefficient can be 

decomposed to highlight the role o f each income source to total income inequality. In 

analysing farm income inequality, farm income is disaggregated by income source 

into income from CAP direct payments (DPs) and net income from market sources. 

The DP component relates to payments received under various types o f DP schemes. 

The decomposition method shows that the role o f each income source in total 

inequality is dependent on its share o f total income and the within-source distribution 

o f  income, measured with a concentration index.

7'he starting point for a pure micro-analysis o f inequality issues is unit data 

containing details o f the different income components. The more ungrouped the data 

are, the more economically insightful results such analysis produces (Krupp, 1978). 

Data o f this kind are only occasionally available and few micro-analyses o f income 

distribution using individual data have been performed (von Witzke, 1984). This 

analysis is one such micro-analysis o f income distribution, applied to the Irish farm 

income situation using weighted micro-level data from the Irish National Farm 

Surveys o f  1992 and 1996. It is applied at two levels. First, a static analysis o f the 

present DPs in the two distributions o f family farm incomes shows the contribution
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o f DPs to observed farm income inequality. A  breakdown o f DP income derived 

from schemes which operated pre-CAP reform and those which were newly 

introduced arising from the reform is shown. Second, a dynamic analysis plots the 

change in the support situation vis-a-vis changes in total farm incomes. It addresses 

the role o f the individual 1992 MacSharry DP schemes in the observed reduction in 

the rate o f inequality in the distribution o f farm incomes over the period. The 

findings confirm the hypothesis that both the distribution o f DPs themselves and the 

share o f DPs in total incomes have significant repercussions for the distribution o f 

farm income.

Section 6.2 describes the method o f Gini decomposition. The concepts o f the Gini 

and concentration coefficients and Gini elasticity which w ill be used to interpret the 

results are derived and defined. Section 6.3 applies the decomposition method to the 

1992 and 1996 Irish National Farm Surveys and discusses the implications o f DPs 

for total income inequality. A  dynamic decomposition o f the change observed in the 

distribution o f income over the study period is also undertaken. Section 6.4 presents 

conclusions.

6.2. Method of decomposition of Gini coefficient by components of 
income

The results on exact decomposition that are obtained in this chapter are largely 

anticipated by the work o f Rao (1969), and in turn refined by Fei, Ranis, and Kuo 

(1978), Pyatt, Chen and Fei (1980) and Lerman and Yitzkahi (1985). These methods 

decomposed the total Gini coefficient exactly as a sum over all types o f component 

incomes o f the cross products o f two terms, namely, (i) the share o f each factor in
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total income, and (ii) the concentration ratio for the distribution o f  each type o f  

income with respect to that for total income. Moreover, the concentration ratio for 

each type o f  component income can be expressed as the product o f  (a) a correlation 

effect depending on the respective rankings o f  households according to total income 

and income o f  the given component type; and (b) the Gini coefficient for the 

distribution o f  the component income.

6.2.1. Gini coefficient o f  total incom e inequality

The relationship between the Gini coefficient and the covariance was shown by 

Stuart (1954) to be:

( 1 )  G  =  2 c o v [ y , F ( y ) ] / / /

where F(Y) represents the cumulative density function o f  income which is uniformly 

distributed between [0,1] so that its mean is Vi [Greene: 1997:64]. The mean total 

income is E{Y) -  fj. and is the mean o f  the source o f  income. If K is a random 

variable denoting total farm income and is the sum o f  K components o f  income

ty.=y
represented by yj, y2, ...,yK then given that *=i we can write (1) as

K
(2) cov[r,F(F)] = X c o v [y , ,F (r ) ]

k = i

Substituting (2) into (1) while multiplying b y a n d  dividing each component k  by 

cov(>'^, ) ,  (1) can be rewritten as

K

(3) G = X [c o v (> ^ * ,F )/c o v (> /,,F ,)] .[2 co v (> ',,f’, ) / / / J . [ / ^ ,  / / / ]
* = 1
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(3a) G = j ] R , G , S ,
k  = \

R* is the “Gini correlation” between income component k  and the rank o f total 

income.' G* is the own-Gini coefficient o f each income source k, and S* is the share 

o f income from source k  in total farm income. times G^ gives the concentration 

coefficient or the pseudo-Gini coefficient o f the k'’̂  source income [C J. It measures 

how income from each source is transferred across a population ranked with respect 

to the level o f total income received. A decreasing (increasing) concentration 

coefficient follows when total income becomes more (less) favourably distributed. 

Taking the elements from equation (3) above, the concentration coefficient is written

(4) Q  =[ c ov ( y , F) / c ov {y i ^ , F , ) ] . [ 2cov ( y , , F , ) / ^ , ]  = 2c ov ( y ^ , F) / j u ,

6.2.3. Measuring the contribution of an income source to aggregate 
inequality

Since the relative share o f the component o f total income is / / i , equation

(3a) can be written as;

' It is defined as the covariance betw een  incom e from  this com ponent and the rank o f  total incom e, 
d iv ided by the covariance  betw een  incom e from th is com ponent and the  rank o f  th is incom e source 
[Pyatt et a l (1980)]. T he properties o f  the G ini corre lation  are  a  m ixture o f  the p roperties o f  
S p earm an ’s and P ea rso n ’s corre lation  coefficients. L ike both, the G ini corre lation  ranges be tw een  -1 
and +1, but tends to take  on m ore ex trem e values than  P ea rso n ’s (L erm an  and Y itzhaki (1985).
 ̂ W hen cum ulative  proportions o f  each  incom e source are p lo tted  against to ta l incom e, pseudo L orenz 

curves are obtained, w hich  are know n as concentra tion  curves. T he a rea  be tw een  the  concen tra tion

curve and the 4 5 °  line (o f  p erfec t equality  o f  total incom e) is m easured  by C^. T he concentra tion  

index m ay be negative if  incom e from  a  specific  source accrues m ainly to the poorer units in total 
incom e term s. To have a  g reater than 1, the relative ow n-G ini index m ust be substan tia lly  g reater 

than 1 im plying that negative incom es (costs or losses) feature strongly throughout th is incom e 
source.
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G = Y —  C,
( 5)  * = ,

From (5), it is tempting to conclude that {fik/fu)Ck is the part o f total inequality due to 

the 1̂  ̂ component o f income, as Rao (1969) did. Cancian and Reed (1998) show that 

the components o f a decomposition o f the Gini coefficient have no implicit reference 

distribution and should not be interpreted as a measure o f the contribution o f an 

income source on inequality. Moreover, the summary statistics o f the decomposition 

equation cannot be used to measure how much each income source contributes to the 

overall Gini coefficient without returning to the micro data.^ Thus we evaluate the 

contribution o f each income source to total inequality by calculating a reference 

distribution Gini coefficient by setting each income component equal to zero in the 

micro data (5* = 0 ) .  This measure assumes naively that income units maintain their 

observed rank in total income terms.

An alternative measure to assess the impact o f each component on observed 

inequality asks how a marginal increase in a single component might increase or 

decrease overall inequality. Lerman and Yitzhaki (1985) derived the rate o f change 

o f G, the Gini coefficient, with respect to the mean o f the Ji" component o f income, 

leaving its internal concentration ratio undisturbed, as

(6) -r7 = -ic,-G)do 1
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The elasticity identity that m ay be used to exam ine the (percentage) change in the 

Gini coefficient due to a one-percent change in the mean o f  source k  incom e is thus:

(7) rik G 'dMi,

Therefore, the incom e-source elasticity o f  any one com ponent o f  incom e m easures 

the effect on inequality o f  a change in the relative im portance o f  such an incom e 

source, with obvious policy relevance. I f  am ounts received in a com ponent income 

rise more (less) than proportionately with overall income, its elasticity is greater 

(less) than one.'* If  there is a proportionate change in incom e from all sources, the 

Gini coefficient rem ains unchanged and there is no deviation from unit>'. Thus, the 

sum o f  the elasticities will alw ays equal zero implying the equation

(8) — ( Q - G )  = 0

6.2.3. Measuring changes over time

To consider the contribution to a change in overall inequality due to a change in the 

com ponents o f  incom e over tim e, we refme the m ethod to account for a change in 

both the share and distribution o f  income sources over time, following the

 ̂ Pyatt et a l  (1980) show  that it is not safe to interpret the concentration ratios for factor com ponents 
o f  incom e as if  they were Gini coefficients, since the inequality attributable to each o f  the factor 
com ponents also depend on factor correlation effects with total incom e. Thus C* does not measure the 
percentage o f  inequality due to source k alone, nor the reduction in inequality that would result if  this 
source w as eliminated.

The range will be betw een -2 and 1 but elasticities in general range from minus infinity to plus 
infinity. In case o f  unit elasticity, the concentration coefficient and Gini coefficients coincide. This

175



specification o f Podder and Chatterjee (1998). Let AGt = Gt - Gt.i represent the 

change in the value o f the Gini coefficient from period ? - 1 to /. The change in the 

share o f the source in total income is ASk_t = , - Sk.t-i- Likewise the change in the

concentration coefficient o f the source during the period is AC^ t = t - C|< ,_i.

The total derivative o f the Gini coefficient with respect to time is defined as:

dt h  '■' a t t  * • '  a

and its approximation for discrete time can be written as

K K

(10) AG,
k = \ *=1

The first summation group represents that part o f the change in the overall Gini 

which is due to changes in the shares o f the various sources, called the share effect. 

The second summation group is the concentration effect, as it is the change in the 

pattern o f total income distribution which is due to the changes in the distributions of 

source incomes over the ranges o f total income.

( 1 1 ) ^G,^SE + CE

The share and concentration effects can, in principle, be measured with respect to the 

base period concentration coefficients or with respect to the final period 

concentration coefficients. It is unlikely that the two methods would give the same

o c c u rs  o n ly  w h e n  th e  d is tr ib u tio n  o f  in co m e  from  a  p a r tic u la r  in c o m e  so u rc e  is  p ro p o rtio n a l to  the  
d is tr ib u tio n  o f  to ta l in c o m e  [see  P o d d e r : l9 9 5 :4 2 8 -9 ] .
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results. Podder and Chatterjee suggest a compromise and propose that the following 

terms be substituted for the SE and CE terms respectively in equation (11).

( 12)
 ̂ c +r

and

(13) CE = '

W ith respect to a change in an identified source income, we show the sum o f these as 

the impact on overall inequality. Thus the change in the Gini coefficient over time is 

decomposed into two components: the change in the shares o f the different income 

sources and the change in the value o f their concentration ratios [Podder and 

Chatterjee (1998)].

6.3. Empirical application

The method outlined above is applied first to the weighted data o f the National Farm 

Surveys (NFS) in 1992 and 1996 and secondly to the change in the distribution over 

the period.^ These years were chosen because 1992 was the last pre-MacSharry 

reform calendar year and 1996 was the first post-MacSharry reform farming calendar 

year. As with all analyses based on sample data, the results presented here w ill be 

subject to the usual sampling error.

 ̂The NFS is a partially revised stratified sample o f Irish farms surveyed annually. Based on a 
weighting matrix sized 7 (farm systems) by 6 (size categories), the NFS sample is scaled up by the 
appropriate rate o f representation, derived from the Census o f Agriculture (CSO), and defined as the 
number o f farms o f the population represented by one participating survey farm. This accounts for 
changes in the structure o f the population o f Irish farms over the period i.e. changes in farm size vis-a- 
vis the distribution o f income.
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This analysis deals with nom inal family farm income not total household income. 

Farm income is m easured as fam ily farm income (FFI), which is the sum m ation o f 

rewards to all labour, land and capital in agricultural production irrespective o f 

whether or not the operator has had to pay for their use. FFI, by definition, includes 

all direct payments. M arket-based income (which may be negative) consists o f  the 

rem aining income not derived from DPs. It is calculated by subtracting all variable 

costs from total m arket revenues. D irect paym ents include all paym ents m ade to 

farm ers under one or m ore o f  the CAP schemes. D irect Paym ent schem es which 

operated in 1992 and w ere not affected by the M acSharry reform s are classified as 

‘pre-reform  D Ps’. These m ostly com prise am ounts paid as ‘Com pensatory 

A llowances for Less Favoured A reas’ (Headage). Post-1992 DPs are defined as total 

1996 paym ents less the am ounts received under unreform ed m easures. The income 

derived from direct paym ents is broken down into seven sub-com ponents, classified 

by status vis-a-vis the M acSharry reform  and the types o f production conditions 

attached regarding eligibility for paym ent. The single most im portant source o f  DPs 

is the com bined ‘Special B eef P rem ia’ (SBP). SBP paym ents are ‘m odulated’ to 

ensure a m ore equal distribution o f  benefits as a m axim um  o f  90 anim als can be 

subm itted per farm, per SBP scheme, in any one year. The Suckler Cow Premium 

(SCP) follows a close second in term s o f  its contribution to aggregate farm income. 

Recipients must have access to prem ia rights (which to date were not scarce). ‘Cross- 

C om pliance’ schemes are paid for com pliance with environm ental regulations. The 

environm ental accom panying m easure (REPS) and the extensification premium  are 

included here. Both cam e into operation in 1994 and by 1996 each were significant
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sources o f  DP incom e. A sundry category includes the rem aining highly specific 

schem es which tend to have low subscription rates.^

Negative incom es are very prevalent in Irish agriculture. These values are not 

recoded to zero in the analysis and farms recording a negative value for total farm 

income are ranked in ordinal term s below farms with zero incom es w hich in turn are 

ranked below those with positive income values.

The m ethod o f  Gini decom position outlined above assum es that incom es from all 

sources are independent (i.e., for all k ^ k ' ) .  This raises the

problem atic issue concerning behavioural links between different kinds o f  income. 

The rationale underlying any factor decom position requires that each income 

com ponent be exam ined separately and neglects the feedback effects on other 

incom e sources. Thus, to take the fam iliar exam ple o f  tax incidence, the contribution 

o f  taxes to the inequality o f  post tax incom es can be identified but the com putation 

takes no account o f  the im pact o f  taxes on wage incentives.’ These indirect effects 

may be substantial but their evaluation requires a specification o f  behavioural 

relationships w hich are avoided in factor decom positions o f  the kind exam ined in

* D irect paym ents rep resen t only a  (v isib le) proportion o f  total support p rovided by the CAP. 
Em pirical analysis o f  incom e from  d irec t paym ents im plicitly  assum es that those farm ers w ho receive 
the paym ents are the u ltim ate  b enefic ia ries in real incom e term s (incidence). T he effec tive  incidence 
o f  D Ps depends on the  supply and dem and conditions along the  production  chain. T h is is particularly  
the case  in Ireland w here  cattle  are m arketed  a  num ber o f  tim es during  their life tim es and w here the 
sale price  re flects the expecta tion  or not o f  prem ia paym ents in the  future. D Ps tend to be capitalised  
into the selling  price o f  (m ale) calves due to inelastic  supply and m arket conditions. T hese  problem s 
o f  incidence, im plying in terdependence betw een sources o f  m arket-based  incom e and D Ps are not 
dealt w ith in the data  p resen ted  here. B enefits that are received through m arket support are included 
w ith 'm a rk e t-b a se d ’ returns.
 ̂ See for exam ple Suits (1977), A aberge and A slaksen (1996), G rabka, S chw arze and W agner (1999)
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this chapter. This is both the strength and w eakness o f  this type o f  analysis 

[Shorrocks: 1982:210].

6.3.1. Static analysis

T his section investigates the hypothesis that the reduction in farm income disparity 

can be attributed to the change in support system from m arket supports to direct 

paym ents arising from the M acSharry reforms. Table 6.33 contains the decile shares 

o f  incom es and the Gini coefficients before and after the M acSharry reform o f  the 

CA P. G ini coefficients rarely remain constant over long periods o f  time, but a fall 

from .6277 to .5475 (-13% ) within a span o f  five years is dram atic. Before CAP 

reform , the top 10 percent o f  farm s in term s o f  incom e received 44 percent o f  all 

farm  incom e, but by 1996 this had fallen to 38 percent.

Table 6.33 shows m arket-based incom e and the share o f  DPs in farm income for the 

deciles o f  total incom e for 1992 and 1996.* The deciles o f  income have been 

calculated  by arranging the farm s in ascending order o f  FFl per farm. Despite the 

obvious dependence o f  farm s in the bottom three deciles on DP support for their total 

incom e, these farm s benefit from ju st 13.9 percent o f  total DPs. In absolute terms, 

m ore DPs go to the top decile than to  these farms that are w holly dependent on DPs 

for their total farm income. The richest 10 percent o f  all farms earn alm ost 63 percent 

o f  m arket income. Over 32 percent o f  all farm s below the m edian incom e earn 13.8

a th
T he farm  at the 90 percen tile  o f  total 1996 incom e had 1R£24,872 In total incom e, 9.3 tim es that o f

the farm  at the  20**̂  percen tile  w hich w as IR£2,670. The com parab le  ra tio  for 1996 D Ps w as 5.7 tim es. 
Further, there  is not a p erfec t corre lation  betw een the rank o f  each  farm  accord ing  to  DP and o f  total 
FIT (S p earm an  R ank corre lation  = 0.4353) confirm ing  that D P s do not necessarily  rise  across 
ascen d in g  incom e percen tiles.
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percent o f  FFI, while the sam e cohort receive ju st 29 percent o f  DP transfers. This is 

an indication o f  a favourable redistributive effect o f  DPs while it is clear from the 

decile analysis that DPs are unequally distributed in them selves.

The level o f  inequality that would have occurred if  each income source was absent 

from aggregate incom e is calculated in Table 6.34. Com paring the absolute change in 

the Gini coefficient across income com ponents indicates the relative contribution o f 

each incom e source to inequality. M arket income appears as the only source o f 

incom e to have m ade a positive contribution to inequality in both periods. On the 

o ther hand, all DPs have reduced inequality in the sense that inequality would have 

been significantly greater in their absence.^

Had there been no direct paym ent com ponent in 1992 FFI, the Gini coefficient would 

stand at .8510, 15 percent above the actual value. Including all 1996 DPs reduces the 

Gini coefficient by 105 percent, which is seven times the influence held by DPs in 

1992. Pre-reform  DPs are m aking a greater positive contribution to equality in 1996 

than in 1992 while becom ing more equally distributed. In their absence, the overall 

Gini coefficient in 1992 and 1996 would have been .8510 and .6277 respectively. 

This represents a 27 percent reduction in the level o f  inequality relating to the 

distribution o f  pre-reform  DPs over the period. All else equal, distributing income in 

proportion to pre-reform  DPs would have the largest inequality-reducing effect on 

aggregate farm income.

 ̂The Gini coefficient becom es greater than one and suggests that negative incom es would feature 
strongly in the absence o f  total direct payments.
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Table 6.35 shows the decom position o f  the Gini coefficient into the share o f  each 

com ponent o f  incom e in total income, the own-Gini index o f  each com ponent and 

the Gini correlation with total incom e rank, according to equation (3a). Total DPs 

accounted for 59.3 percent o f  farm income in 1996, which was tw ice the share o f 

DPs in 1992 income. The concentration coefficient is given as the product o f 

colum ns (2) and (3). A concentration coefficient that is larger than the Gini 

coefficient o f  aggregate incom e shows that the income com ponent in question has 

had an unequalising effect on the observed aggregate incom e distribution (colum n 5) 

and corresponds with the sign o f  the observed effect o f  an incom e source shown 

above in Table 6 .34.'°

D isaggregating direct paym ents by the type o f  DP scheme, Table 6.36 confirm s that 

pre-reform  schem es have a sm aller share o f  total farm incom e since the M acSharry 

reform  o f  the CAP. In 1996 the sam e paym ents were more fairly distributed between 

farm s ranked in total income term s than in 1992. W ith the exception o f  the arable aid 

schem e, all individual schem es have a concentration coefficient which is less than 

the Gini coefficient. As reflected by the large concentration coefficient, w ealthier 

farm ers benefit disproportionately from these per hectare arable paym ents. The 

Suckler Cow Prem ium  is the second highest contributor to total farm incom e, while 

at the sam e tim e being the m ost fairly distributed am ong farm s ranked in total 

incom e term s.

If the Gini correlation between component k and total inequality (/?k) is negative or zero, an increase 
in component k  will always appear to decrease inequality. A necessary condition for inequality to 
increase is that the inequality o f component k  must exceed the inequality o f  total income i.e. Gk > G 
since Thus, the magnitude o f the Gini contribution has no interpretation. I f i s
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As discussed in Section 6.2, the Gini decom position is extrem ely useful because it 

allow s an assessm ent o f  a change in source incom es on the distribution o f  total 

incom e. Equation (7) calculates the Gini elasticities o f  a one-percent change in 

m arket incom e and in each type o f  direct payment. The elasticities with respect to 

incom e from m arket-based sources are high and positive, indicating their significant 

role in increasing overall household income inequality. An increase in m arket based 

incom e now contributes more to inequality even though its share in total incom e is 

sm aller.

The elasticity  estim ates confirm  that DP income has becom e more influential vis-a- 

vis the distribution o f  total income. Had DPs been one percent higher in 1992 

(am ounting to ju st over IR£4m), the Gini coefficient would have been .1894 percent 

below the actual to stand at .6265. A one percent increase in 1996 DPs (am ounting to 

IR£6.69m ) w ould reduce the 1996 Gini coefficient by .28 o f  one percent or by an 

absolute am ount o f  0.0015. An increase in the Arable Aid am ounts would be the only 

source o f  DPs to actually increase the degree o f  inequality in total farm income. 

Further, Table 6.37 confirm s that an increase in the Pre-1992 schem es is likely to 

have the single m ost im portant favourable effect on the potential distribution o f  farm 

income.

6.3.2. Dynamic analysis -  decomposition over time

Equation (10) is solved to identify the underlying process leading to the observed 

change in the inequality o f  total income. The change in the Gini coefficient o f  total

positive, then the impact on inequality depends upon the sign o f  Ck- G.
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incom e over the study period is due to changes in the shares o f  the various sources 

and the changes in the patterns o f  the distribution o f  incom e from the various 

sources.

Row (8) o f  Table 6.38 shows that DPs have had a positive influence on the change in 

overall inequality. In contrast, m arket-based incom es have had a negative influence 

on the change in the total incom e Gini coefficient (row 9) in the study period. Both 

sets o f  changes in overall inequality can be considered to be large, given the 

m agnitude o f  the absolute change each is having on the Gini coefficient. Com bining 

the influence o f  both share and concentration effect, the overall decrease in farm 

incom e inequality can be totally attributed to change in the share o f  total income 

derived from DPs.

Table 6.39 shows the change in the Gini coefficient and change in the share and 

concentration coefficients for the detailed DP schemes. The increased degree o f 

overall equality over the period was substantially driven by the increased share o f 

farm incom e derived from DP sources and the decreased role o f  m arket incomes in 

total incom e. The individual effects o f  each o f  the DP sources o f  incom e are shown 

in rows (18) to (24).

Over the period, the aggregate concentration effect (row 16) has contributed most to 

the rem aining inequality because the coefficients for nearly all individual DPs are 

positive. This indicates that w ithin-schem e inequality has becom e a feature adversely 

affecting the farm income distribution. In term s o f  individual DP schemes; the
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remaining pre-reform schemes appear as the most targeted o f all DPs, while the 

Suckler Cow Premium and the cross-compliance (environmental) schemes also have 

the reasonable potential to reduce inequality and lead to further reduction in the Gini 

index relating to the distribution o f total farm income.

6.4 . Conclusions

This paper has shown that the growing importance o f direct payments in farm 

incomes has consequences for the way in which total fam ily farm income is 

distributed across farm households. The decomposition method has documented how 

DPs have accrued relatively more to the less well o ff  compared to market-based 

income and the growing share o f DPs was the factor responsible for the reduced rate 

o f inequality in the distribution o f Irish farm incomes which took place between 1992 

and 1996. A t the same time just over 98 percent o f market incomes was earned by 

the top three farm income deciles. Market income now contributes less to total 

income across the majority o f farms than ever before but remains the single largest 

influence deciding the income ranking o f a farm. Changes in production behaviour 

due to the policy change are not explicitly accounted for in this method but remain, 

nonetheless, a factor relevant to interpreting the change in overall farm income Gini 

coefficient.

This chapter has found that Compensatory Allowances (Headage) are most 

egalitarian in terms o f  the current distribution o f support benefits. By design, the 

payments accrue mainly to livestock farmers in areas facing natural handicaps to 

production, those at highest risk o f low farm income. Recently, the flow o f EU
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structural funds to H eadage paym ents was severely criticised by an independent m id

term  evaluation o f  the Irish O perational Program m e for A griculture and Rural 

D evelopm ent. It was argued that the schem e conflicts with other policy objectives by 

slow ing the release o f  land for forestry or the rate o f  decline in the num ber o f 

uneconom ic holdings; thus retarding the pace o f  positive restructuring in agricuhure 

[Kearney: 1997:100]. N onetheless, the report acknow ledges the potential o f  Headage 

schem es to indirectly prom ote rural developm ent by strengthening the financial 

position o f  disadvantaged farms, thereby ensuring less farm income inequality.

Policy m akers are continually under pressure to alleviate financial stress on farm 

businesses through governm ent farm program mes. The old CAP had a num ber o f  

negative effects which were only partially corrected by the 1992 reform [EU 

C om m ission: 1997:10]. N ot least o f  these, total CAP support rem ains unequally 

distributed betw een farm s and is not well targeted. Paym ents that are targeted to low 

incom e farm s will reduce the level o f  inequality in the overall distribution o f  farm 

incom e on tw o counts. First, increasing targeted direct paym ents will ensure that low 

incom e farm s benefit disproportionately and augm ent farm income equality. Second, 

increasing the share o f  DPs in farm income decreases the role o f  m arket-based 

incom e stream s which has the m ost unequalising effect on incom e distribution.

For all sectors the proposed shift to enhanced direct paym ents under the Agenda 

2000 CA P reform s has led to questions o f  how to ensure that support is adequately 

targeted. ‘N ational envelope’ m easures to distribute direct paym ents should give 

M em ber States greater autonom y to identify which farm s should benefit most from
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direct paym ents. This paper has im plemented a method for analysing the distribution 

o f  farm incom e and its com ponents which has general application in other 

econom ies; M em ber States can use it to exam ine how targeted current CAP supports 

are and exam ining the distributional effect o f  proposed policy changes.
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T a b l e s

Table 6.33 Total farm income, market-based income and direct payments by decile o f total 
income

Deciles Total farm  
income

1992
M arket
income

Direct
Payments

Total farm  
income

1996
M arket
income

Direct
Payments

Bottom -1.92 -4.93 5.33 -0.98 -9.41 4.82
2 0.90 -0.45 4.11 1.72 -1.48 3.92
3 2.14 0.39 6.36 3.02 -0.10 5.16
4 3.22 1.68 6.94 4.28 0.57 6.84
5 4.63 2.87 8.89 5.58 2.06 7.99
6 6.57 4.9 10.58 7.27 4.03 9.50
7 9.07 7.42 13.05 9.71 6.21 12.12
8 12.55 11.59 14.87 13.23 12.36 13.82
9 18.76 19.91 16.00 18.56 23.49 15.17
Top 44.08 56.63 13.88 37.61 62.28 20.64
All 100 100 100 100 100 100

Share in total
income
Gini 0.6277

70.66% 29.34%

0.5475

40.75% 59.25%

Table 6.34 Effect o f each income source on observed inequality

Gini C oefficient if income 
from source was absent

iUk -  0)

Impact on observed Gini 

Change in Gini % Change in Gini
1992
O bserved Gini = .6277
I'otal DPs .8510 -.2233 (-14.9%)
M arket income .5705 .3572 (+ 9.1%)

1996
O bserved Gini = .5475
Pre-Reform DPs .6227 -.0752 (- 13.7%)
Post Reform DPs .7775 -.2300 (- 42.0%)
Total DPs 1.1226'“ -.5751 (-105.0%)
M arket income .4846 +.0629 (+ 11.5%)
‘ A  G Ini coeflTicient w ill be g rea ter than  I w hen  the L orenz curve crosses below  the  horizon tal axis.
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l able 6.35 Decomposition results o f the effects o f reform to DPs on inequality

Share in total Gini Gini correlation Concentration Contribution to
farm income coefficient for with total coefficients observed

source income rank inequality
(S.) (Gu) (Ru) (C .) ( C ,-G )

(1) (2) (3) (4) (5)
1992
Total DPs .2934 .5705 .3902 .2226 Negative
M arket .7066 .8510 .9354 .7960 Positive
income
Total Farm 1.0000 .6277* - .6277*
incom e
1996
Pre-Reform 0.161 .6200 .2754 .1708 Negative
DPs
Post Reform 0.432 .5426 .5973 .3241 Negative
DPs
Total DPs 0.593 .4846 .5831 .2826 Negative
Market 0.407 1.1226“ .8223 .9232 Positive
income
Total Farm 1.000 .5475* - .5475*’
income
“ This corresponds to the Gini coefTlcient that would occur in the absence o f  all direct payments [see Table 6.2].
 ̂Equals Gini coefficient for aggregate income

Table 6.36 Decomposition results for detailed DP schemes

Relative shares in total income 

Sk

concentration coefficients of 
incom e sources

c .
Components 1992 1996 1992 1996
Arable aid - 5.26 0 .5891
Suckler cow premium - 10.48 0 .1449
Special beef premium - 11.61 0 .3752
Cross compliance schemes - 8.65 0 .2568
Prel992  schemes 29.34 16.06 .2226 .1829
Sundry - 7.19 0 .4123
M arket-based income 70.66 40.75 .7960 .9241
Total Family Farm income 100 100 .6277 .5475
* The appropriate concentration coefficient o f total income is the Gini coefficient

Table 6.37 Elasticity of the Gini coefficient with respect to sources of farm income

Income component 1992 1996
Arable aid n.a. 0.0039
Suckler cow premium n.a. -0.0771
Special beef premium n.a. -0.0365
Cross compliance schemes n.a. -0.0459
Prel992 schemes -0.1894 -0.1069
Sundry n.a. -0.0177
Market-based income 0.1894 0.2803
Total 0.0001 0.0001
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Table 6.38 Sources of change in inequality: DPs and M arket-Based income

Row no. 1992-96

( 1 ) AG -.0802
(2 ) A S k=l D irect Paym ents .2991

(3) ASk= 2  M arket-based  incom e -.2991

(4) A C k=i D irect Paym ents .0659

(5) ACk= 2  M arket-based  incom e .1281

(6 ) SE -.1809
(7) CE .1005
( 8 ) A S iC j + S i AC] .1056

(9) A S2 C 2  +  S2 AC 2 -.1859

Table 6.39 Sources o f change in inequality: detailed breakdown

R ow  no. Incom e com ponents 1992-1996
( 1 ) AG -0.0802
(2 ) AS] A rab le  A id 0.0526

(3) AS2  Suckler C ow  Prem ium 0.1048

(4) A S3  Special B e e f Prem ium 0.1161

(5) AS4  C ross com pliance  schem es 0.0865

(6 ) A S5  P re -1992 Schem es -0 .1328

(7) ASg Sundry 0.0719

( 8 ) AS7  M arket-based  incom e -0.2991

(9) AC] A rab le  A id 0.5891

( 1 0 ) AC2  Suck ler C ow  Prem ium 0.1449

( H ) AC3  Special B e e f  P rem ium 0.3752

( 1 2 ) AC4  C ross com pliance schem es 0.2568

(13) A C 5  P re -1992 Schem es -0 .0397

(14) A C 6  Sundry 0.4123

(15) A C 7  M arket-based  incom e 0.1281

(16) -0 .2134

(17) 0.1331

(18) A S |C i  + S ]A C | 0 .0309

(19) AS2 C 2  + S2 AC 2 0.0152

(2 0 ) A S3 C 3  +  S3 AC 3 0.0436

(2 1 ) A S4 C 4  +  S4 AC4 0 . 0 2 2 2

(2 2 ) A S5 C 5  +  S 5 AC 5 -0.0361

(23) ^ S g C ^  +  S5 AC 5 0.0296

(24) A S7 C 7  +  S 7 A C 7 -0 .1859
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Part IV

D ir ec t  Paym ents  in the  Future

EU policy reflects a growing concern for the wider social and ecological role o f the 

farming community that transcends its role as producer o f food. Switching 

agricultural policy measures to provide payments justified purely on these grounds 

has the potential to reward farmers for those services that are not taken into account in 

their receipts from their commercial activities. As one future policy scenario, Chapter

7 examines farmers’ attitudes to the hypothetical situation o f a replacement o f all 

current supports with a direct payment justified on environmental grounds.

Our analysis showed that direct payments have had many significant effects. Chapter

8 presents our conclusions and some brie f policy implications.
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Chapter 7

E n v ir o n m e n t  p a y m e n t s  -  a n  a n a l y s is  o f  f a r m e r  a t t it u d e s

7.1. Introduction

Farm incomes can be supported not only for economic reasons o f basic commodity 

production and farm income support but to reward ‘ non-productivist’ activities o f 

preserving the environment and maintaining rural landscapes [Newby, 1989:48], The 

EU Commission has stated that it intends to develop the future o f agricultural policy 

in the context o f an ‘European Model o f Agriculture’ , where agriculture has a non- 

productivist, multifunctional role.' It would be very different from previous models 

o f EU agricultural policy which were ‘market-led’ and indifferent to issues and 

concerns not articulated through the market system (see Potter 1996). Shucksmith 

(1993) sees a role for post-productivist policy instruments to provide alternative 

sources o f income for farm families and new uses for farmland. One such instrument, 

pure environment payments, has been raised in recent policy studies [OECD 1993, 

1998; Whitby &  Lowe, 1994]. Without changing current policy entitlements, an 

expanded system o f green payments offers a means o f redirection rather than a net 

withdrawal o f farm support. Some commentators envisage a time when the only 

politically sustainable form o f support to agriculture w ill be for the production o f

' Supplementary goals have been added as a result o f changing perceptions o f the role o f agricultural 
policy, such that some theorists have put forward an ‘agrisocial’ model o f agriculture and its policies, 
identifying that in their practical application policy measures can usefully serve more than one 
function in either a manifest or latent manner [Commins, 1990:67].
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environmental goods [Potter, 1996:166]. However, farmers expect their support to be 

justified by a product supplied and this study finds that most Irish farmers are not 

averse to receiving payment for the provision o f an environmental product.

Buckwell (1989) argues that more work needs to be conducted at the individual farm 

level to obtain a better understanding o f the decision process o f farmers. As such, 

this chapter aims to assess the opinion o f Irish farmers regarding agri-environmental 

schemes as an alternative justification for support to agriculture, since Lowe et al 

(1999, p66) states:

“an ability to comprehend change at these scales (i.e. at the level o f individual 

farm businesses) is increasingly demanded by shifts in public policy which cast 

farmers as managers o f countryside change and require regulation and support to 

be precisely targeted” .

The objective o f this chapter is to identify specific farm and farmer characteristics 

that could be targeted to achieve ‘cross-compliance’ between the production and 

environmental aspects o f agricultural support as it is applied in Ireland. The next 

section describes the survey methodology and data collection. Section 7.3 describes 

the survey method and the literature surrounding the importance o f farmer opinion in 

policy-making. Section 7.4 outlines the suitability o f an ordered probit model to 

analyse survey responses o f farmers’ opinion on pure environment-based support. 

The analytical framework o f an ordered probit model is outlined in Section 7.5 with 

the variables used to model the relationship between farm and farmer characteristics 

and farmer opinion on environmental payments. The regression coefficients are
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interpreted in Section 7.6. A  table o f marginal probabilities is also presented 

indicating the effect on a farmer’ s decision o f a change in each explanatory factor. 

Finally, some policy conclusions are drawn showing that the results o f this study 

should provide information that w ill be o f use in the development o f agri

environment policies as an alternative to the present support system.

7.2 Survey Methodology and data collection

A questionnaire entitled “ Direct payments questionnaire 1997”  was administered to 

farmers participating in the National Farm Survey (NFS) during the period March 

1997 to August 1997. This paper presents the results obtained from 745 interviewees 

and represents all farms that are not engaged in specialist dairying. The survey data 

was merged with the farm ’s larger NFS file  for 1997.

7.2.1. Pre-test

The questionnaire was rigorously tested before being implemented as a final survey. 

On the basis o f group discussions and previous research, combined with our own 

reflections, a first draft o f the questionnaire (pre-test questionnaire) was surveyed in 

a one-day pilot o f ten personal interviews in the County W icklow area o f Ireland. 

Respondents were randomly identified from the Teagasc advisory service’ s register 

o f clients, in Co. W icklow. One important feature o f a survey is that the responses to 

each o f  the questions should be balanced, meaning that, on average, “ a ll”  response 

alternatives are relevant. Some questions produced a skewed distribution o f 

responses and were, therefore, either reformulated or excluded from the final survey.
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7.2.2. Questionnaire design

The final survey respondents received an introductory letter prior to the visit o f the 

NFS farm recorder. This letter asked for co-operation, as participation in the survey 

would be at the respondent’s discretion, and stated that the farm had been selected to 

be surveyed because they would participate in the National Farm Survey o f 1997. A 

brief description o f the purpose o f the study was included. The letter outlined that 

information would be required regarding the enhanced role o f direct payments in 

Ireland since 1992 and their reaction to some policy alternatives. The data for this 

chapter is drawn from the questionnaire presented to non-dairying farms. The 

analysis in the following section focuses on questions relating to attitudes towards 

the replacements o f all agricultural supports with a direct payment with a pure 

environmental justification.^

7.3. Farmers a ttitudes  and incentive com patibility

“Producer expectations are clearly influenced by the existence o f  elaborate, 

statutorily entrenched support policies” [Buckwell; 1989:156]. As part o f the 

MacSharry reforms, member states were given the opportunity to introduce an agri

environment accompanying measure for its own conditions because ‘measures to 

reduce agricultural production in the Community must have a beneficial impact on 

the environment’ [Regulation (EEC) 2078/92], Ireland launched the Rural 

Environment Protection Scheme (REPS) in June 1994. REPS has been the most

 ̂ Specialist dairying farms received a specially designed questionnaire, which related to the likely  
effects o f  the withdrawal o f  the market price support and m ilk quota system s and their replacement 
with a direct payment schem e. Each questionnaire had the same section on the replacement o f  all 
existing support with an environment payment. The questionnaire data was merged with data from the 
respondent’s file in the National Farm Survey.
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significant incentive Irish farm ers have had to receive an explicit paym ent 

encouraging the introduction or continuation with agricultural production m ethods 

com patible with the requirem ents o f  the protection o f  the environm ent and the 

m aintenance o f  the countryside. It was one o f  the largest scale experim ents in the use 

o f  quasi-m arket incentives to influence and reward behaviour for the production o f 

public goods through a system o f  adherence to individually drawn-up REPS plans. It 

m ight be reasonably expected that there would already be discernible changes in 

farm ers’ attitudes tow ards future policy reform  from participation in REPS. The Irish 

farm lobby w elcom ed REPS, mainly as a new source o f  subsidy, but also on the 

grounds that it gives a chance to dem onstrate the environm ental credentials o f  its 

m em bers and to confirm  the w orkability o f  a voluntary approach. Previous research 

(for exam ple. Potter and Gasson, 1988) suggests that the attitude o f  farm ers entering 

agreem ents is a critical determ inant o f  the level and quality o f  any environm ental 

benefits obtained.

In the survey, producers were asked to rank their opinion on replacing all existing 

paym ents with an environm ental payment. A scenario o f  shifting to an environm ent- 

based paym ent was presented on the assum ption that the loss o f  incom e from the 

rem oval o f  current m arket support would be exactly recom pensed. No attem pt was 

m ade to detail the sort o f  m anagem ent prescriptions that would accom pany such a 

schem e.
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On asking farmers why they favoured or disfavoured environmental payments, it was 

found that farmer opinion was more often influenced by economic arguments than 

aesthetic considerations. Consistent with McHenry (1996), Tables 7.40 and 7.41 

show that farmers are mainly concerned with the uncertainty in current agricultural 

policy and the practical implications o f scheme restrictions. Nearly half o f farmers 

favouring environmental payments thought that they would be a secure form of 

support in the long-term and could be justified to taxpayers and consumers whose 

resources would fund the payments. Another quarter o f farmers favouring the policy 

change thought that payments paid pro-rata to current supports would be more 

equitable because environmental restrictions on production would lean heaviest on 

the most intensive agricultural systems, curtailing market-based income potential. 

This attitude was mirrored in the reasons stated for opposing a stronger influence for 

the environment on supports as 48 percent o f farmers thought that intensive 

production systems would lose out or that making a viable income would become 

more difficult (Table 7.41). Previously, market support policies encouraged a sense 

o f security and protection and modified the market risks facing farmers. Since 1992, 

market returns are no longer guaranteed with market support policies. The increasing 

dependency on the direct payments is evidenced in their contribution to farm 

incomes. Only a small percentage o f farms expressed a pure environmental interest 

in environmental payments. This could occur because farmers believe that 

environment-friendly farming is implicit with good husbandry and current farming 

practices or that their own farming practice has never damaged the conservation 

value o f their farms.
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From our analysis, farmers appear to be more concerned with the administrative 

aspects o f the proposed policy scenario i.e. form-filling and intrusive monitoring, 

than with the prospect that the role o f the farmer would change if supports were paid 

for providing environmental rather than traditional agricultural products (Table 7.41). 

McHenry (1996) suggests that form-filling adds to the feeling that farmers are 

becoming more controlled by the government. Because o f the farmers’ wariness 

about being ‘told what to do’, the decision to get involved in agri-environmental 

schemes becomes a process o f balancing restrictions against the benefits o f the 

scheme. However, contrary to M cHenry’s findings. Table 7.41 shows that Irish 

farmers’ perceptions o f their role does not significantly concur with an unfavourable 

attitude regarding environmental payments. Environmental tasks would not be 

considered an alternative to traditional production but as a complement to other 

work. This emphasises that farmers recognise that support paid on an environmental 

basis would be decoupled in nature. Farmers are very conscious o f their public image 

and are concerned about media attention to the support flowing to the agricultural 

sector:

“Awareness o f their public image combined with the recognition of 

dependence on the taxpayer seemed to be making farmers feel that they would have 

to make an effort to provide what the public wanted” [McHenry, 1996:234].

Farm household behaviour and opinion may be viewed as the outcome o f interplay 

between ‘disposition-to-act’, material resources (size o f  farm, position in the life

cycle, etc.) and the external context (policy incentives etc.) [Shucksmith, 1993:467]. 

Drake et al. (1999) show that by investigating the relative importance o f various
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factors not directly related to agri-environment schemes, one is in a better position to 

say if, and to what extent, farmers would undertake conservation practices. On this 

basis, this chapter proposes that opinion on agri-environment payments cannot be 

independent o f farm and farmer characteristics.^

7.4. Analytical Framework

The determinants o f a positive attitude towards pure environmental support can be 

analysed using a qualitative model o f probabilistic choice developed by McFadden 

(1981). Variables to control for different farm and household conditions are included 

in such a model. The sample o f T  farmers each faced a set o f discrete alternatives 

regarding how desirable environment payments would be to them. This was used as 

the dependent variable in an ordered probit regression model. Each alternative or 

outcom e/ ( / =  1, ...., jW) provides utility, U,to producer/ ( / =  1,....,7). The decision

maker is assumed to choose the alternative / that provides greatest utility. That is, a 

decision-maker w ill choose outcome / over / + 1 only i f  Uj > C/, +i. U tility  attainable 

given each / can be expressed formally as 

(1) U,=u(A, ,S„)

where U, is the maximum u tility  attainable when alternative / is chosen,^* is a vector 

o f k farm attributes or characteristics associated with outcome /, and S„ is a vector o f 

n sociodemographic characteristics o f the farmer. The exact preference (u tility) for 

environmental payments is unobservable and is represented by the latent variable U*. 

Only the outcome o f the decision process is observed. The decision process is thus

 ̂ Individualistic motives among farmers imply that information about environmental and cultural 
values will not alter their behaviour, whereas compensation and other personally important aspects
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reduced to a farmer selecting one o f three opinions regarding environmental 

payments, as represented by the dependent variable Y:

(2) Y =j7* = m ax(jyj / = 1, 2, 3)

Ordinary Least Squares (OLS) estimation o f a discrete value dependent variable has 

the potential for heteroscedasticity o f the error term, so the OLS estimates cannot be 

efficient (Kmenta, 1971; Johnston, 1984). According to Aldrich and Nelson (1984), 

these limitations are present whether the dependent variable is dichotomous (0,1) or 

polytomous (e.g., 0,1,2, ...M). Because o f these difficulties, an ordered probit model 

will be used to portray the relationship between regressors and dependent variables.

There are two primary advantages o f the ordered probit model over an OLS model. 

First, the ordered model provides a solution to the statistical problem 

(heteroscedasticity) which occurs when OLS is used to analyse discrete dependent 

variables (Aldrich and Nelson, 1984). Second, maximum likelihood estimates are, 

under general conditions, consistent, asymptotically efficient and asymptotically 

normal (Judge et al., 1988). Hence, estimates o f the effects o f the independent 

variables can be derived even if the distribution o f the estimates is not known.

First, the model distinguishes between a dependent variable o f theoretical importance 

that is not observed (e.g. U*) and the observed variable 7: the preference ratings for 

environmental payments. Second, the model conjectures that the independent 

variables are linearly related to the unobserved dependent variable, which is in turn

w ill p lay  a  ro le  in  in c re a s in g  th e  p ro sp e c tu s  o f  an  a g r i-e n v iro n m e n t p ro g ra m m e  [D ra k e  el  a /:  19 9 9 :9 2 ].

200



related to the observed variable via cu t-off or threshold points (M addala, 1983; 

Pindyck and Rubinfeld, 1981). In other words, a change in farm attributes first 

affects producers’ preference functions for environm ental paym ents, and then affects 

the rating observed vis-a-vis the threshold points. This is observed as:

OPENV = 1  if  ( t/* < /^ |) where /i, is the first cut point

OPENV =  2  i f  ( /^| < < /A ) where is the second cut point

OPENV = 3 if  ( / / ,  < )

T h e / i ’s are unknown param eters to be estim ated with the regression coefficients. 

Given only three possible answers, respondents choose one o f  the three options that 

most closely represent their attitude to environm ental payments.

Also known as the ‘proportional odds m odel’, the probit or cum ulative normal 

probability o f  one outcom e versus another is predicted by the model."' The 

probability o f observing an outcom e i (i.e. i = \ if a farm er opposes, i = 2 when 

neutral/don’t know and /' =3 if  favouring environm ental paym ent system) 

corresponds to the probability that the estim ated linear function (determ inistic 

com ponent), plus random error (stochastic com ponent) is w ithin the dim ension o f  the 

cut points estim ated for that i.  ̂ Assum ing that e, is distributed norm ally for an 

ordered probit model, we have the following probabilities:

P r [ i = \ ]  ^  0) [ j u ^ - f i ' X ]

P r [ \ =2 ]  = O  [ ^ - / i ' X ] - 0

Each outcom e has a different response probability but identical differences in the independent 
variables have the sam e effect at each i.
 ̂ N o  constant appears as the effect is absorbed into the cut points which determine the distances 

between the categories.
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The function (I)(.) is a commonly used notation for the standard normal distribution. 

For all probabilities to be positive, we must have//, < ^ 2 , while these threshold 

points vary with individuals. Individuals with similar farms and household 

characteristics are expected to have similar cut-off points. Hence, via the central limit 

theorem, the threshold levels are assumed to be normally distributed also.

The model estimates the best set o f regression coefficients to predict values o f the 

probit-transformed probability that the dependent variable falls into one category 

rather than another. Aldrich and Nelson (1984) state that the regression coefficient 

determines the direction o f the effect, but the magnitude o f the effect depends on the 

magnitude o f the utility or preference, and it, in turn, depends on all the independent 

variables. More simply, the change in the effect of the size of the change in the 

dependent variable is the composite effect o f the size o f the estimated coefficient and 

the cut-off point. However, the marginal effects o f the regressors on the probabilities 

o f holding a certain opinion on environmental payments are not equal to the 

coefficients from the regression. For the three probabilities, the marginal effects o f 

changes in the regressors are:

Pr(/ = 1)

d  Pr(/ = 2)
 — -----= - P X ) -  -  p  X)]P
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Pr(/ = 3)

7.5. Data and Model Specification

Data used for model estimation were based on 745 survey observations drawn from a 

special survey o f  farmers’ opinion on direct payments, matched to their 

comprehensive entries in the 1997 National Farm Survey undertaken by Teagasc. 

The variable ADVICE was sourced and merged from another survey undertaken 

previously. The sample was dominated by farms where a substantial proportion o f 

farm income was derived in the form o f direct payments, and where the farmers 

stated that direct payment schemes were important on the farm. The dependent 

variable (o p e n v ) in the ordered probit represents responses to the survey question 

regarding the respondents’ opinion o f the desirability o f all current supports received 

paid on the basis o f a production-decoupled payment for environmentally friendly 

practices. This variable was specified in three categories: (a) farmers who would 

oppose such payments (OPENV = 1) (b) those who were neutral or returned no 

opinion (OPENV = 2) and (c) those who were favourable to the suggestion (o p e n v  =  

3). Thirty percent o f respondents opposed the idea o f environmental/ landscape 

payments, 43 percent did not offer an opinion either way and 27 percent would 

favour such a development.

In his/her response the farmer was forced to simultaneously assess the consequences 

o f (i) any presumed environmental restrictions on farm practice, (ii) the outcome o f 

an alternative form o f decoupled direct payment support on his production practice
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and (iii) the non-private benefits o f  considered im provem ents ( if  any) to the 

environm ent. To cover these scenarios in the farm ers’ stated responses, several 

alternative m odel specifications were evaluated. The independent variables had to 

account for farm s presently subscribed to REPS, the current structure o f  farm 

production including size, system , less favoured area status (LFA) and dependency on 

DPs (DEPDP); a sociodem ographic profile o f  the farm household; and whether the 

farm er considered there to be a ‘public good’ justification within the present system 

o f  direct paym ents ( p u b g d r a t ) .  A total o f  12 independent variables are included in 

the reported m odel. D efinitions and sum m ary statistics o f  the variables em ployed by 

the model are outlined in A ppendix Table A7.1.

The sociodem ographic variable describing household structure (HHSTRUCT) 

represents the lifecycle situation o f  the farm household, an incentive for m ore income 

and the availability o f  farm labour [Huffman, 1980:17], It was derived as a function 

o f  the age o f  farm operator and the size o f  household. It controls for the sometimes 

contradictory values o f  either variable which tend to be correlated to each other. The 

possibility that an elderly farm operator with no dependants could report that 

decoupled environm ental paym ents would be favoured as a m eans 'to cut down on 

the am ount o f  farm work necessary to ensure an adequate farm incom e' is tested 

using this variable. On the other hand, from a labour input perspective, a large farm 

household m ay require a resource adjustm ent to m axim ise incom es by ensuring that 

the marginal returns from on- and off-farm  em ploym ent are equal [Robinson et al, 

1982:26]. A ccording to Bollm an (1979), the qualitative the influence o f  the lifecycle 

o f the household on is a non-linear one and the sign o f  its effect is ambiguous.
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Although there is a lack o f theoretical foundations supporting a relationship between 

lifecycle and position on environmental issues, empirical evidence supports a linkage 

between personal factors and a farmer’s conservation effort (Johnson et al, 1997).

Previous research has suggested that geography and farm land factors are a 

fundamental influence on farming activity (for example Potter, 1990). System of 

farming variables (CATTLE, TILLAGE, SHEEP, DAIRYING) and farm size ( s i z e ) are 

included to profile the structure o f farm production. Less favoured area status ( l f a ) 

is included to capture region-specific factors, land quality effects and eligibility for 

additional direct payments. Most o f these farms would have moderate-to-high farm 

landscape conservation values as these farms were often located in areas o f rough 

land, mountainous regions and other semi-natural habitats. There is also a strong 

negative relationship between the quality o f the farm land, the conservation value of 

the farm and intensity o f production. It is often the case that farms in poor farming 

areas are in need o f the financial support which direct payments offer and struggle to 

maintain an economically viable operation. Intensification to a level where profits 

could increase is not often an agriculturally viable option. Although the farmers’ 

interest in conservation might be low, such natural constraints could mean that 

environment-based participation would be nevertheless logical [Battershill & Gilg, 

1996:206].

If the farm was currently subscribing (and thus eligible) for REPS, the environmental 

stipulations o f a ‘new’ scheme may be less cumbersome and would be expected ex 

ante to be favourable towards a landscape payment policy. Conversely, all farms not
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currently enrolled in REPS are likely to be in engaged in intensive production or face 

substantial costs to become eligible for the scheme.^ Therefore, given the 

specification o f the dependent variable, the relationship for R E P S  with a favourable 

opinion o f agri-environmental payments is expected to be positive.

A significant relationship is hypothesised between the dependent variable, the 

amount o f direct payments per hectare (D P H A ) and the contribution o f current direct 

payments to farm income (D E P D P ). Farmers tend to alter their production decisions in 

order to maximise their receipts o f direct payments. Depending on whether the 

current direct payments have significantly affected or constrained farm income 

potential, the farmer may consider a more decoupled situation as more or less 

desirable (see earlier discussion in Chapter 3). While specifying that support levels 

would be exactly maintained so that there would not be a loss o f nominal income, 

farmers were expected to relate the amount receivable under the new conditions to 

DPs received currently. Therefore, further or alternative production restrictions 

regarding the environment may lead the farmer to oppose such a development. 

Conversely, environmental payments may appeal to the farmer as a means to 

maximise his utility from an objective function where environmental payments do 

not require farm output, allowing enhanced opportunity for off-farm employment or 

leisure. The dependency o f the farm on DPs is hypothesised to be important though 

the sign o f  its explanatory power cannot be reasoned a priori.

^ C o m p a re d  to  n o n -R E P S  fa rm s , R E P S  fa rm s  in c u r h ig h e r  b u ild in g  an d  m a c h in e ry  in v e s tm e n t c o s ts  
a n d  h ig h e r  b u ild in g  an d  lan d  m a in te n a n c e  c o s ts  a ttr ib u ta b le  to  R E P S  c o m p lia n c e  c o s ts  [M cE v o y ,
1999; xi]
’ A  v a r ia b le  fo r o f f- fa rm  e m p lo y m e n t s ta tu s  w a s  n o t in c lu d e d  in th is  m o d e l b e c a u s e  it w a s  fo u n d  to  be  
s ta tis t ic a l ly  in s ig n if ic a n t an d  te n d e d  to  b ia s  o th e r  c o e ff ic ie n ts .
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Elsewhere in the direct payments survey, respondents were asked to select what they 

perceived were the most and second most important justifications supporting the 

existing system of direct payments (which they may or may not benefit from). O f the 

stated justifications, it was straightforward to identify 'public good' type rationales 

from economic-type ones (i.e. "increasing farm output" etc.). The public good 

rationales included an explicit reference to the "upkeep o f the environment" and also 

justifications such as "keeping people in rural areas" (p u b g d r a t= 1). This variable 

relates the non-private benefits that may flow from a concerted environmental effort 

from farmers as the future for justifying all direct support to agriculture. It is 

expected that p u b g d r a t  would have a positive relationship with the dependent 

variable across all farms.

I he binary variable A D V IC E  is expected to have a negative relationship with the 

dependent variable. Irrespective o f the type o f contact, farmers making use o f farm 

advisory services ( a d v i c e = 1 )  tend to have a ‘productivist’ strategy for their farm 

business.* Therefore, advisory services may play a significant role through the 

provision o f technical support services (education, research and advice). A less 

direct effect could be also be captured by this variable. Drake et al ( 1999) found that 

participating neighbours or relatives have a positive influence on a favourable 

disposition to agri-environment payments. Farmers who seek farm advisory services 

would normally be more interested in new ideas and may consult participants o f 

existing schemes. This variable may also be related to an education and/or a lack o f

* indeed  m uch contact w ith  the advisory serv ice  in Ireland is w ith  R E P S p lanners w h o  are in volved  in 
draw ing up farm plans for participation  in the sch em e.
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information effect. Lack o f awareness sufficient to rationalise the income effects 

may be a main motive for not favouring environmental payments.

7.6. Empirical Results

The results from the ordered probit model are presented in Table 7.42. Several 

goodness-of-fit measures are reported including the log-likelihood ratio and the 

McFadden pseudo-/?^ (Maddala, 1983).^ These measures indicated that the model 

had significant explanatory power and fitted the data well. The ordered model 

correctly predicted 61.2 percent o f the respondents’ opinions on environmental 

payments.

The negative coefficient for PUBGDRAT runs contrary to our prior hypothesis. 

I'armers who perceive a public good benefit from the present support system are not 

likely to be in favour o f pure environmental payments. Farmers who praise the 

current support system may believe that it is adequately justified and does not 

warrant a further move from support that is production-centred. As hypothesised, 

farms participating in the Rural Environment Protection Scheme (REPS) are more 

like ly to favour a move towards environmental supports as the only form o f farm 

support. The coefficients for both o f these variables were significantly different from 

zero at the 0.01 level. The positive REPS coefficient is a consistent finding for two 

reasons. First, farmers may believe that a ‘new’ agri-environment programme is

’  Goodness o f fit for an ordered regression can be estimated by comparing the iiiceiihood value Li with 
that obtained by estimating the model with a multinomial unordered regression Lg. A ‘ likelihood-ratio" 
test is calculated with - 2 ( L |  - Z-o) and compared with y^{p(c-2) ) where there are p independent 
\ ariables excluding the constant and c categories in the dependent variable. This test is only
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unlikely to im pose stricter conditions on production than REPS and thus, further 

adjustm ents to farm production behaviour would not be very costly. M oreover, 

having incurred significant com pliance costs for REPS participation, any further 

extension o f  environm ent related paym ents would provide additional bonus without 

additional costs. Second, farm ers may consider that environm ental paym ents are 

w orthw hile and justified  on social grounds, as signalled by their participation in the 

current schem e. C ontrolling for the public good motive o f  current supports, the 

REPS variable is capturing the attraction o f  the financial incentive available. The 

REPS schem e would have a legitim ising effects on farm ers’ attitudes to agri

environm ent policy [Battershill & Gilg, 1996:210].

Except for DA IRYING , the other farm system variables did not prove to  be significant 

explanatory variables, consistent with Potter and Gasson (1988) who found that farm 

type was not a powerful predictor o f  UK farm er participation in a voluntary land 

diversion scheme. For dairying support to be channelled through direct 

environm ental paym ents (and the suspension o f  current m arket price supports), 

farmers w ould have to first adjust to the lower m arket prices while considering the 

prospect o f  increases in the volum e o f  dairy output on the m arket balance.'*’ Second, 

they would have to react to the decoupled nature o f  new supports to com pensate the 

rem oval o f  quotas on m ilk supply. Third, account would have to be taken o f  likely 

environm ental restrictions on production in what has traditionally been a highly

suggestive  b ecause  the o rdered  m odel is not nested  w ith in  the m ultinom ial m odel. A sm all value  can 
be taken  as ev idence  o f  ‘ex ce llen ce ’ o f  fit. For fu rther see G reene, 1997 p l6 0 .

T he question  w as p resented  to dairy farm ers under the hypothetical scenario  o f  the rem oval o f  all 
ex is ting  support for m ilk w hich  is proffered  in the form  o f  m arket support, not d irect paym ents. The 
q uestionnaire  to spec ia lis t dairy  farm s did not include a question  on the ra tionale  or fa irness o f  the 
p resen t system  o f  D Ps. A s a consequence, the m odel has excluded  m ost specia lis t dairy farm s. The
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intensive sector. However, this last effect m ay be encom passed in the REPS variable 

that represents the present situation o f  the farm vis-a-vis the REPS program m e.

The coefficient on the size o f  farm was negative and significantly different from zero 

at the one percent level. This may be caused by several factors. The rules o f  an agri

environm ent schem e m ay make it more difficult for large farm s to becom e eligible 

and there m ay be significant com pliance costs [Drake et a/.: 1999:111]. The sign o f 

the SIZE coefficient, which m ay proxy for intensity o f  production and production 

strategy, indicates that larger sized farm s would tend not to favour environm ental 

paym ents all else equal. Larger-sized farms are more likely to be econom ically viable 

and earn above-average incom es from farming. The marginal effect o f  lower 

production m ay be less important for sm aller farms than for larger. Sm aller farms 

tend to have the most short-term  farm -planning schedule, uncertain about changes to 

the livestock support system. An environm ental scheme w ould inject more long-term 

business confidence as reflected in Table 7.40.

C oefficients for variables relating how dependent the farm is on current direct 

paym ents for farm incom e and contact with independent advisory services were 

significant and consistent with our prior expectations. I f  the farm is highly dependent 

on direct incom e paym ents for its farm revenue at present, it is more likely to oppose 

decoupled environm ental paym ents. These farm s m ay have incurred substantial 

adjustm ent costs (actual and opportunity) to m axim ise the flow o f  benefits from the 

present support system. Substantial contact with farm advisory services may be

dairy farm s in the m odel operate 'dairy and other’ farm system s w h ich  derive a sign ifican t proportion  
o f  their in com e from  direct p aym ents on auxiliary enterprises.
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included in these adjustm ent costs. Thus, a support system likely to impose 

additional conditions on production w ould be disliked by farm enterprises gaining 

m ost from the current direct paym ent support system.

C ontrary to a finding o f  Battershill and Gilg (1996) in an analysis o f  environm ent- 

friendly farm ing in Southw est England, the stage in the fam ily lifecycle was found to 

be a dom inant influence in the Irish case. Farmers with sim ilar family pressures or 

freedom s are observed to have sim ilar attitudes to environm ental paym ents. From 

our results in Table 7.42, higher values o f  HHSTRUCT suggest that less output-based 

support was not desired. The greater the size o f  the farm household or the older the 

farm operator, the more likely that environm ent-based paym ents would be 

disfavoured. On the other hand, the m ove tow ards environm ental-based support was 

supported by the youngest farm ers and those with least dependants, showing the 

effect a recent successor would have an influence on farm ing intensity, practices and 

on conservation value; in fact it was m uch more influence that geographical 

influences.

This analysis finds differences in attitude between m iddle-aged farm ers who farm ed 

through the 1970s and 1980s and were influenced by this productivist period o f  Irish 

agriculture; older farm ers who had been too old to be infiuenced by the production 

drive; and younger farm ers who are influenced by the contem porary problem s o f  

m odern farm ing. ‘N ew ’ farm ers are identified as being m ost w illing and prepared to 

apply for and enter incentive schemes. Battershill and Gilg (1996) identify that new 

farm ers m ay pursue interests and beliefs developed outside agriculture.
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For qualitative choice models, the estim ated coefficients should be interpreted in the 

sense that they affect the probability that a certain event w ould occur [Johnson et al. 

(1997)]. Expected probits are calculated for a given independent variable (for the 

baseline case w here all variables are at sam ple m eans) and are transform ed from their 

probit scores to determ ine the probability o f  each outcome.

The m arginal probability is used to m easure how the probability o f  each opinion 

occurring would change with respect to a m arginal change in each explanatory 

variable. However, the probability derivatives for binary variables do not exist but 

the probability effect o f  a change from 0 to 1 for each binary variable has been 

calculated and reported in Table 7.43. The sum o f  the marginal probabilities is equal 

to zero because an increase in the probability in one category m ust be offset by the 

corresponding probability decreases in another category or categories. Thus the sign 

o f  the change is not im portant, only the m agnitude o f  the change resulting from a 

m arginal change in an independent variable. Further, com paring marginal 

probabilities allow s one to rank the relative importance o f  each independent variable 

for each outcom e.

As show n in Table 7.43, a one-hectare increase in hectares farm ed increases the 

probability o f  a farm er opposing environm ental paym ents by 0.0299. M ore precisely, 

the probability o f  favouring the suggestion falls by alm ost 3 percent with every one- 

hectare increase in area farmed. Larger farm sizes have a higher probability o f 

opposing environm ental paym ents, while sm aller farms have a higher probability o f
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favouring them. Farms are more likely to oppose a change in the support system i f  

their dependency on DPs or the amount o f DPs received per hectare was increased 

marginally. Farmers who move from not being in REPS to undertaking a REPS plan 

have a greater probability o f favouring a deepened emphasis on the environment to 

jus tify  income support to farm households. This variable has the largest effect on a 

farmer reporting a favourable opinion. Those who seek farm advice are heavily 

dependent on current DPs or farming larger farms are more likely to oppose 

environmental payments.

7.7. Summary and conclusions

This paper has analysed farmers’ attitudes towards a direct support system redefined 

as one environmental payment decoupled from traditional agricultural production. 

There would be no net financial cost or benefit as a scenario o f maintaining the 

existing level o f support was explicit in the hypothetical situation put to farmer- 

respondents. The results show that opinion on the new scheme would be influenced 

by a basic sympathy for environment-friendly practice and on farmers’ perceptions 

o f an agriculture that was not production-based. The conditions that would be 

attached to the scheme would allow farms that were already low input or less 

intensive to benefit by having to make little (production) change to meet the 

environmental conditions.

Our survey analysis showed that farmer opinion o f environmental payments instead 

o f payments based on agricultural production were more often influenced by 

economic arguments than aesthetic considerations. The current livestock premia
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paym ents have stocking rate restrictions attached, but in a way which suggests that 

financial prudence rather than environm ental considerations are the prim ary m otive 

(the num ber o f  anim als for which farm ers can claim  support is related to the fodder 

area available, but farm ers can still stock more heavily provided the anim als are not 

claim ed for support). Farm ers m ay be assum ing that this strategy could be continued 

in the face any new environm ental paym ent scheme. The decoupled nature o f 

paym ents m ade on an environm ental basis was recognised im m ediately by our 

respondents. Environm ental tasks w ould not be considered an alternative to 

traditional production but as a com plem ent to other work.

An ordered probit analysis showed that several different circum stances were 

observed to be dom inant influences on the opinion o f  farm ers on environm ent-based 

payments. The lifecycle position o f  the farm household showed that farm ers with 

sim ilar family pressures and freedom s were observed to have sim ilar attitudes to 

environm ental paym ents. The greater the size o f  the farm household or the o lder the 

farm operator, the m ore likely that environm ent-based paym ents w ould be 

disfavoured. The incidence o f  a dairy enterprise on the farm was associated with a 

favourable opinion o f  having all current support paid as an environm ental payment. 

Dairy farm ers w ould favour having a decoupled paym ent to replace current dairy 

quotas and m arket price supports. The coefficient on the size o f  farm variable was 

negative and statistically significant suggesting that farm ers with large farm s may 

believe that it w ould be costly to becom e eligible for an environm ental scheme. This 

variable may also be capturing intensity o f  production and production strategy effects 

because larger than average farm s are more likely to be econom ically viable and earn
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higher incomes. Farm ers currently receiving REPS paym ents are more likely to 

favour a m ove tow ards environm ent paym ents. Importantly, the m ore dependent the 

farm is on current direct paym ents, the less likely the farm er is to favour a change in 

the justification  and channelling o f  current support.

In light o f  an ever-increasing dependence on direct paym ents for farm income, there 

is a growing concern about the costs o f  current direct paym ents and their public 

visibility. The growing recognition that the present CAP is not sustainable, even on 

its own term s, should prom pt m oves to recast and concentrate agricultural policy in 

term s o f  broader environm ental and rural developm ent goals. Im portantly, there are 

signs o f  growing international convergence towards an agri-environm ent solution. 

G A TT in particular is likely to be critical in supplying and codifying the rules o f  the 

new contract and will becom e an increasingly im portant institution for the 

environm ental reform  o f  farm policy. The potential to extract the greatest 

'conservation d ividend’ from future liberalisation o f  agricultural trade in the context 

o f  a new G ATT is also present. This will be increasingly tied up with questions o f  

CA P reform  and the renegotiation o f  policy entitlem ents that this implies. Our 

analysis purports that an effort to reform the CAP to a system o f  environm ental 

paym ents can aim to both overcom e the negative externalities associated with 

production supports and incorporate positive environm ental aim s into the objectives 

o f  a m odern agricultural policy.
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TABLES

Table 7.40 Stated Reasons for favouring Environmental Payments

% of respondents
More Secure 21.1
More Equitable 25.3
Beneficial if extensive producer 3.1
Taxpayer/Consumer acceptable 28.1
Quality o f  environment 7.5
O ther /Less paperwork 5.6

Total 100
Source: Special Direct Payment Survey, Teagasc

Table 7.41 Stated Reasons for opposing EPs

% of respondents
Role o f farmer changed 9.4
Support less secure 12.8
Intensive production loses out 27.8
Viable income unlikely 20.8
M onitoring intrusive 12.2
Imply more paperwork 16.2
O ther 0.8

Total 100
Source; Special Direct Payment Survey, Teagasc

Table 7.42 Factors influencing the probability o f favouring farm supports in the form o f agri- 
environm ental payments

Variable Probit coeff. Std. Err. z Prob>z
IIHSTRUCT -1.796837 1.05906 -1.644 0.100*^
C a t t l e .073161 .1258796 0.440 0.660
T i l l a g e .1343176 .1801456 0.571 0.568
S h e e p .1002398 .1440284 0.530 0.596
D a i r y i n g .6021802 .1417874 3.415 0.001“
S iz e -.0041181 .0009432 -2.530 0.011“
L F A .1689776 .0938299 1.380 0.168
R E P S .5843761 .1180504 3.948 0.000“
D e p D P -.0003804 .0002790 -2.802 0.005“
DPSHA -.000246 .0003857 -0.445 0.656
PUBGDRAT -.7345188 .0874314 -6.842 0.000“
A d v i c e -.2118309 .0982384 -1.687 0.092“=
_cutl -.517099 .1658216
_cut2 .6741633 .1663220
N 745 Sianificance levels

x" 102.27 a= l%

Prob> x^i2) 0.0000 b=5%
Pseudo  9?^ 0.1150 c=10%
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Table 7.43 Marginal probabilities by decision categories and explanatory variables.

Decision categories
Oppose Environmental Neutral/Don’t know Favour Environmental

Variable payments payments
----------Marginal Probability-------

HH STRUCT 0.0001187 0.0000486 -0.0000673
SIZE -0.0299656 0.0475167 -0.0175511
DEPDP -0.0301135 0.048144 -0.0180755
DPHA -0.0292754 0.0481279 -0.0188128

CA TTLE * 0.0200635 -0.0381327 0.0181669
TILLA GE* 0.0203066 -0.0381572 0.0178508
SH EEP* 0.019922 -0.0381301 0.0182081
DAIRYING * 0.0379872 -0.052814 0.0148267
LFA -0.0309662 0.0482098 -0.0172464
REPS* 0.0447842 -0.0230382 -0.021746
PU BGD RA T* -0.0289398 0.0479868 -0.0190919
ADVICE * -0.0310208 0.0480317 -0.0164394
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7.8. Appendix

Table A7.1 Summ ary Statistics o f variables used in the ordered probit model

\ a r ia b lc Obs. Mean Std. Dev. Min Max

Dependent variable:
OPENV Opinion on environment supports 

1 = oppose 
2= neutral 
3= favour

745 1.96 0,751 1 3

Independent variables:
HHSTRUCT Household size 745 0.003 0,037 2.07E’"' 1
CATTLE Cattle system = 1 * 745 0.361 0,480 0 1
TILLAGE Tillage system = 1 * 745 0.082 0.274 0 1
SHEEP Sheep system = 1 * 745 0.176 0.381 0 1
SIZE Farm s iz e  ha. 745 45.909 46.619 5.666 643.14
LFA Less favoured Area = 1 * 745 0.706 0.456 0 1
REPS Participation in REPS = 1* 745 0.176 0.381 0 1
DEPDP %  o f  DPs in  fa rm  in c o m e 745 5,830 140.425 -37.121 835.135
DPHA DPs per hectare £/ha 745 211,588 134.203 0 1081.59
PUBGDRAT Public good rationale for 

current supports =1*
745 0,591 0.492 0 1

ADVICE Contact with farm advisory 745 0,692 0.462106 0 1
services = I *

* O therw ise  = 0

Table A7.2 C haracteristics o f programme budget of Council Regulation (EEC) 2078/92 by EU 
M em ber State

Country Budget (ECU/ha) Participation  
(x 1,000 ha)

Participation  
(% o f farms)

Belgium 123.0 63.0 5
D enm ark 88.5 210.0 10
G erm any 142.0 3000.0 50
Spain 30.6 4073.8 15
France 21.3 6343.9 20
Ireland 66.6 1036.3 20
Italy 74.4 1484.9 10
I.uxem bourg 160.5 16.4 15
N etherlands 144.7 67.4 5
A ustria 105.0 3194.0 90
Portugal 83.2 871.7 20
E uropean U nion 97.2
Source: B rouw er &  V an B erkum , 1999:123
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Chapter 8

S u m m a r y  AND Po l ic y  Im p l ic a t io n s

8.1. Overview

Direct payments for the purposes o f this thesis were defined as all recurring support 

payments made directly from public authorities’ budgets to individual farmers that 

have the effect o f increasing farmers’ incomes [OECD: 1994:1], The increasing 

importance o f direct payments since the 1992 CAP reform is widely accepted as 

being one o f the most significant policy changes to have occurred in European 

agricultural policy [Tangermann, 1998; EU Commission, 1991b], In the Irish case, 

total direct payments increased by 156 percent since 1992, and accounted for almost 

56 percent o f 1998 income arising in agriculture. This thesis aimed at analysing the 

effects o f direct payments on the Irish agricultural economy using farm level data.

In Part 1 we set the context for our analysis by describing the significance and 

operation o f direct payments in Irish agricultural policy in Chapter 1 and reviewed 

the literature to design a framework to analyse the economic effects o f direct 

payments along four dimensions in Chapter 2. Looking at the incidence o f direct 

payments at farm level. Chapter 1 suggested that DPs were having very significant 

distributional and resource allocation effects. The central argument o f Chapter 2 was 

that an assessment o f the economic effects o f direct payments depends on the
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features o f  the direct paym ent schem e in operation. Further, four main features o f the 

d irect paym ent support instrum ent were discussed. The four dim ensions to analyse 

the econom ic effects o f  direct paym ents related to their costs and transparency as an 

alternative support instrum ent, to the extent to which direct paym ents can be targeted 

to particular farm situations, the types o f  conditions that can define eligibility for 

paym ent, and the extent to which farm ers change their behaviour in response to the 

change in support instrum entation.

Part II considered the effect o f  direct paym ents on production decisions (Chapter 3) 

and labour allocation (Chapter 4). In C hapter 3 we found that direct paym ents have 

had considerable resource allocation effects on Irish agriculture over the period 1992 

to 1998. An econom etric analysis based on a restricted profit function model was 

estim ated with Full Inform ation M aximum Likelihood econom etric techniques. Six 

equations were estim ated sim ultaneously. This model allow ed us to derive elasticities 

m easuring the effect o f  price and direct paym ents on output supplied, inputs 

dem anded and stocking density on livestock farms. The rate o f  coupling between 

current direct paym ents and production outcom es was found to be very high for 

prem ia paym ents and m uch more coupled than the pre-existing headage payments. 

H eadage paym ents were found to be alm ost com pletely decoupled. W here a price cut 

is fully com pensated with an increase in prem ia paym ents, our results showed that 

production decisions would not change significantly. This result suggests that 

paym ents that are highly coupled cause farmers to respond more to changes in the 

paym ent rate than they would to a change in m arket prices.
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C hapter 4 concerned a model o f  tim e allocation with direct paym ents as an argum ent 

in a household’s decision w hether or not to take an off-farm  jo b  and the hours 

supplied to that activity. A jo in t decision-m aking model, correcting for sample 

selection bias, showed that direct paym ents are a significant deterrent to a farm 

operator taking an off-farm  job . Direct paym ents increase net farm incom es and 

inflate the value o f  farm labour, which m ust be exceeded before an off-farm  job  is 

considered. The influence o f  direct paym ents is also dependent on the type o f  

paym ent received. Prem ia rates decrease participation rates and, in this way, are 

coupled with farm returns and labour allocation decisions. On the other hand, 

headage paym ents were found to be associated with more off-farm  labour supply by 

the operator. This is consistent with the finding that increased forage area and more 

extensive form s o f  production can be associated with greater time working o ff  the 

farm.

Part III exam ined the distribution effects o f  direct paym ents, nam ely, the 

decom position o f  m ovem ents in farm incom e equality by farm and farm er 

characteristics and decom position by income source -  one o f  which is direct 

paym ents. C hapter 5 analysed the income inequality effects o f  seven factors, which 

were off-farm  jo b  status, system o f  farming, area farmed, stocking density, 

dependence on direct paym ents, farm location and age o f  farm operator. First, using 

a static decom position o f  the M ean Logarithm ic Deviation inequality index, the 

m agnitude and direction o f  each o f  these characteristics on aggregate income 

inequality w as calculated at 1992 and at 1997. The decom position showed the 

equality effect o f  m ean incom e changes within groups o f  sim ilar characteristics to
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distinguish a w ithin-group effect from between group inequality. Our main 

conclusions were that there is now less inequality betw een large and small farm 

sizes, while the age o f  the farm operator does not have an im portant bearing on a 

fa rm ’s position on the farm incom e ladder. Second, the change in inequality over the 

period was associated with average incom e levels betw een and within subgroups 

based on the seven characteristics studied. This ‘dynam ic’ analysis showed that main 

enterprise carried out on the farm and changes in stocking density w ere the two most 

im portant factors in explaining less inequality in the distribution o f  farm income over 

the 1992-1997 period. These farm characteristics are salient features in determ ining 

eligibility for direct paym ents. Thus our main conclusion w as that the direct paym ent 

schem es in operation since 1992 appear to have been m ildly ‘m odulated’ in practice. 

The relationship between scale o f  production and farm incom e has been superseded 

by the relationship between eligibility for support and subsequent rank in farm 

incom e terms.

The findings o f  C hapter 5 were consistent with our finding in C hapter 6 that 

headage-type paym ents are m ost egalitarian in term s o f  the current distribution o f 

support benefits. By design, these paym ents accrue mainly to livestock farm ers in 

areas facing natural handicaps to production, those at highest risk o f  low farm 

income. C hapter 6 em ployed a Gini decom position m ethod to show the inequality 

effect o f  income com ponents on total farm incom e inequality. Data at 1992 and 1996 

were used. The effect o f  the direct paym ent com ponent o f  incom e was analysed at 

both points in tim e to show the different situations before and after the 

im plem entation o f  the M acSharry CAP reforms. In the second part o f  this analysis.
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the change in the Gini index was associated with the change in the share and 

individual distribution o f  the direct paym ent income com ponent. C hapter 6 found 

that m arket incom e contributes less to total income across the m ajority o f  farms than 

ever before but rem ains the single largest influence deciding the incom e ranking o f  a 

farm [Keeney:2000;252], Therefore, increasing the share o f  direct paym ents in farm 

incom e decreases the role o f  m arket-based income streams, which has the most 

unequalising effect on incom e distribution. Paym ents that are targeted to low-incom e 

farm s will reduce the level o f  inequality in the overall distribution o f  farm incom e 

ensuring that low incom e farm s benefit disproportionately and augm ent farm income 

equality.

This thesis has suggested that the estim ated reallocation effects o f  direct paym ents 

are welfare improving. An alternative interpretation, based in the literature applying 

to the econom ic developm ent o f  transition econom ies, suggests that these effects 

could be blocking long-term restructuring o f  the sector. This approach has not been 

considered by this thesis and represents a significant econom ic aspect o f  direct 

paym ents that w arrants further research.

Part IV includes C hapter 7, which was concerned with farm ers’ attitudes tow ards a 

change in the justification o f  current direct paym ents, and this sum m ary chapter. 

O pinion on such an environm ental scheme was found to be influenced by a basic 

sym pathy for environm ent-friendly practice and on farm ers’ perceptions o f  an 

agriculture that was not production-based (Chapter 7). An ordered probit analysis 

showed that several d ifferent circum stances were observed to be dom inant influences
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on the opinion o f farmers on environment-based payments, namely the lifecycle 

position o f the farm household, whether a farm has a dairy enterprise or not, farm 

size, participation in REPS and current dependency direct payment income support. 

Therefore, such a policy would be favoured by farmers with low input or less 

intensive production systems on the grounds that little (production) change would be 

required to meet the likely environmental conditions.

8.2. Policy Implications

This b rie f section discusses a number o f possible policy implications emerging from 

the analysis in this thesis.

As discussed in Chapter 1, Ireland’s agriculture is driven by EU CAP developments. 

Ireland has benefited disproportionately from the 1992 MacSharry reform and 

significant economic effects for Irish agriculture ensued. Since 1992, the direct 

payment support instrument is more important than market price support in the beef, 

sheep and grain support regimes. However, the 1992 reforms also changed the 

relative importance o f different types o f direct payment schemes. The growing 

importance o f premia payments in total direct payments has led to a more skewed 

distribution o f direct payment benefits. These payments were made as across-the- 

board compensation payments for a reduction in market price support and have 

benefited farms with the greatest volume o f production (as did the market price 

support for which they substitute). While there were premia quotas (lim ited payment 

rights) put in place for the Suckler Cow and Ewe Premia, these rights have not been a 

constraining factor to date as an efficient market in premia rights has established
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itself. The Special Beef Premia operates with a limit o f 90 head for each o f the 10 

and 22 month schemes. However, these limits exceed the herd size o f most livestock 

farms in Ireland. Stocking density limits to qualify for extensification premia is the 

most significant constraining factor and the most effective condition attached to 

current direct payments. Headage payments to less favoured areas, not affected by 

the MacSharry reform, have remained constant. However, these payments are 

location-specific and are more likely to benefit low-income livestock farmers, with 

disadvantaged production conditions. For these reasons, headage payments appear to 

be the most ‘m odulated’ o f all current direct payment schemes i.e. they benefit 

smaller, low-income farms to a greater extent than highly intensive farms with 

above-average farm incomes. A significant policy implication from this finding is 

that the level o f modulation attached to the specific design o f schemes determines the 

distributional effect.

The importance o f the design and implementation o f each individual scheme was 

further explored in Chapter 2. Resource allocation is affected by how eligibility is 

defined, the conditions attached to the support and the pre-existing economic 

circumstances o f the recipient. These factors determine the incidence o f the support 

benefits such that income distribution is significantly affected by the degree of 

targeting buih in to each scheme. This ex post examination o f the outcome o f the 

MacSharry reforms has found that direct payments have corrected some of the 

distortionary effects o f market price support that favoured large producers by 

discouraging more extensive production systems and allowing lower market prices. 

The most important policy implication o f our discussion in Chapter 2, and the
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literature cited therein, is that the effectiveness o f direct payment measures depends 

not only on the precise way in which direct payment schemes are designed but also 

on the circumstances and reactions o f farmers who respond. As such, this study 

contributes to the literature through its examination o f the micro farm-level effects 

by examining farmer response to some o f the rationales and conditions that can be 

attached to direct payment support.

Gebauer (1988) and Hum et al. (1995) point out that an assessment o f direct support 

and its allocative effect on the level and structure (composition) o f agricultural 

output must consider the reaction o f output supply to a price change alongside 

changes in the structure o f support schemes. Moreover, models o f the decision

making process at the micro level are required to analyse the effects o f any voluntary 

economic incentive policy. Our analysis in Chapter 3 showed that premia payments 

for livestock that operating since the MacSharry reform are highly coupled with 

production outcomes. Headage payments to Less Favoured Areas, not affected by the 

above reform were found to be highly decoupled. This outcome is supported by the 

finding in Chapter 4 that the same livestock payments have significant and different 

effects for the time allocation o f the farm operator. While these results may be taken 

to suggest that all payments made on a per-head basis will inevitably be highly 

coupled, we need to qualify this conclusion. In order to assess the full coupling effect 

o f per-head payments we need also to assess the conditions attached to the individual 

schemes, in particular stocking density. A fuller economic assessment o f each 

current and possible scheme is beyond the scope o f this thesis but clearly deserves 

further research.
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Policy m akers are continually  under pressure to alleviate financial stress on farm 

businesses. C hapters 5 and 6 looked at the reduced level o f  inequality in the 

distribution o f  farm  incom e since 1992. W hile these analyses did not look directly at 

changes in production behaviour (coupling effects o f  paym ents), changes in farm and 

farm er characteristics associated with total income situation were exam ined in 

C hapter 5. C hanging farm and farm er characteristics reflect structural change within 

the Irish agricultural system . Our analysis took seven characteristics individually. 

However, further jo in t-characteristic analyses could look at the farm s o f  different 

size and system  groups, for instance, and subsequently relate dependence on direct 

paym ents for farm incom e and stocking density situations with other characteristics.

O ur analysis in C hapter 6 o f  the distribution o f  current direct paym ents allowed a 

discussion o f  how targeted paym ents are to farms at the bottom o f  the farm income 

ladder. Paym ents that are more targeted to low incom e farm s will reduce the level o f 

inequality in the distribution o f  farm income on tw o counts. First, increasing targeted 

direct paym ents w ill ensure that low-incom e farm s benefit disproportionately and 

augm ent farm incom e equality. Second, C hapter 6 found that increasing the share o f 

DPs in farm  incom e decreases the role o f  m arket-based incom e stream s which has 

the m ost unequalising effect on incom e distribution. Several pertinent assum ptions 

had to be m ade in this analysis. First, it was assum ed that farm ers who receive the 

paym ents are the ultim ate beneficiaries in real incom e term s. However, the effective 

incidence o f  DPs depends on the supply and dem and conditions along the production 

chain. This is particularly the case in Ireland where cattle are m arketed a num ber o f
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times during their lifetimes and where the sale price reflects the expectation or not o f 

premia payments in the future. DPs tend to capitalised into the selling price o f (male) 

calves due to inelastic supply and market conditions. Further research could take into 

account this implied interdependence between sources o f market-based income and 

direct payment income sources. Second, this analysis was based only on farm income 

and did not reflect the true farm household income due to lack o f data. The author 

understands that this data will be collected by the National Farm Survey from 2000. 

Third, this analysis could be repeated at the gross margin level and at the gross 

output level to account for changing cost distributions which were subject to 

exogenous shocks over the same period. For all farm sectors, the proposed shift to 

enhanced direct payments under the Agenda 2000 CAP reforms has led to questions 

o f how ensure that support is adequately targeted. These, and other policy scenarios, 

could be imposed and income distribution outcomes surveyed with the Gini 

decomposition method used in this chapter.

A number o f academic and policy implications emerge from the analysis o f Chapter 

7. First, there were few important differences between our prior hypotheses and the 

econometric results. Our a priori hypotheses were that participation in the current 

agri-environment scheme (REPS) and an appreciation o f public good rationale in 

current payments would be associated with a positive attitude to an environment 

payment system. On the other hand, farm size, the existence o f a dairy enterprise, 

high level o f current payments and contact with farm extension services were 

hypothesised to indicate a high level o f commitment to the current payment system. 

Farmers who have incurred significant adjustment costs to optimise their current
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support position were found not to favour a fundam ental change to  justify  future 

d irect paym ents. Second, a fundam ental re-exam ination o f  w hat agricultural support 

is for and who deserves to receive it is required. Farm ers’ opinion o f  an alternative 

justification  o f  traditional agricultural support depends on w hether or not they see 

their role in protecting or m aintaining the rural environm ent as an extension o f  their 

agricultural production role. A European debate about farm ers and their role in the 

future countryside is needed. It will take some tim e to work out the term s o f  such a 

new social contract between farm ers and the state, but the need for it is widely 

recognised [Potter: 1996:181]. Long established policies have becom e immunised 

against reform  by having a core assum ption o f  incom e m aintenance related to 

agricultural production. However, this thesis has found that farm ers expect their 

support to be justified  by a product supplied and they are willing to provide an 

environm ental product once their living is m aintained. Third, according to an 

evolutionary m odel o f  agricultural policy change, the ‘decoupling’ process, once 

begun, puts m ounting pressure on policy-m akers to find new ways o f  justifying 

agricultural support [Lowe et al., 1999:268]. Decoupling, at its simplest, represents a 

situation o f  lower m arket prices due to less supply control and a system o f  decoupled 

paym ents unrelated to current production decisions. However, there are as many 

scenarios for decoupled paym ents as there are current paym ents. M uch more 

research is required to extend the farm -level decision-m aking analysis o f  this thesis 

to exam ine the econom ic effects o f  these decoupling scenarios.
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8.3. Concluding Comments

This thesis contributes to the literature on direct payments as agricultural supports by 

addressing in some detail a number o f issues, namely rates o f coupling, implications 

for labour allocation, income distribution effects, farmer attitudes towards a pure 

environment payment and by providing empirical results for the Irish case. The 

issues raised suggest a number o f avenues for further research.

Amounts received in direct payments reflect the actual incidence o f the support but 

not the effective incidence o f the benefits. The analyses in this thesis have naively 

assumed that direct payments do not affect market prices. In particular, an analysis o f 

the coupling rates o f the two main types o f livestock scheme could be extended to 

each individual scheme. Estimates o f the coupling rates for arable aid could be 

estimated and compared with those o f other countries. An application o f a full non

recursive household model could yield interesting estimates o f the relationship 

between direct payments and production outcomes, compared with their role for 

labour allocation and as a distinct element o f the household budget for consumption 

purposes. An analysis o f the expenditure effects o f direct payments could reveal 

whether income received as a direct payment is spent differently than i f  it had been 

derived from market sources.

As discussed above, the income distribution effects o f direct payments depends 

crucially on how payment schemes are defined, implemented and on the conditions 

attached to each to define e lig ib ility  for participation. While most schemes are based 

on voluntary participation, further analysis o f the incentives created by individual
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schem e conditions is w arranted. W e exam ined likely farm er reaction to a decoupled 

paym ent justified  purely on environm ental grounds. Likewise, there are m any other 

scenarios for the future use o f  the direct paym ent instrum ent o f  agricultural support.
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