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Résumé - Classiquemenc, dans le ménage agricole, les fonds propres de I'entreprise
ont deux forcrions: fouroir à la fois le capital de I exploirarion et le patrimoine du
ménage. Ainsi, une inrerdépendance porenrielle exis!e enre les décisioos de pro-
duccion er celles de consommacion dans le ménage qui peut in0uer sur I impacr des
réformes de la polirique agricole, comme la reforme MacSharry, sur la producrion.
Cet arricle examine l'importance virtuelle d'une telle interdépendance quand des
contraintes financières limirent la derce totale du ménage. De manière rhéorique,
ce rype de concrainte s explique par I'exisrence d'asymérrie d'informarion dans le
marché du capiral où les banques er aurres intermédiaires financiers ne peuvenr
pæ êrre certains que leurs prêrs seronr remboursés. Ils urilisent différenrs méca-
nismes pour réguler leurs prêrs, y compris des limites quanritatives.
En France, l'évidence empirique monrre quc les jeunes agriculreurs sont souvent
sous des conrrainres financières. Dans cet arricle est construit un modèle de cycle

de vie inrégranr les conlrainles financièr€s adapcées à Ia situation du ménage agri-
cole, et où le ménage choisir les valeurs de producrion, consomma[ion, inyestisse-

menr et derre afin de maximiser son bien-être. On démonrre que la présence des

contrainres fioancières implique que les décisions de production €t consomma!ion
soient simukanées. Ensuite, le modèle, calibré pour présenrer une exploitation cé-

réalière spécialisée française, esr utilisé pour simuler les impacrs sur Ia prodr-rcrion

de rrois æpecrs de la réforme MacSharry: la baisse du prix de céréales, le gel des

terres et les Palmenls comPensatorres,

Pour montrer les effets des contÉintes finaocières sur la production de I'exploira-
rion, les simularions de ce modèle nsimulmné, sont conlrastées avec celles d'un
modèle donr les conrraintes financières sont absentes, Ce dernier modèle est stm-
plifié er les décisions de production deviennent indépendanres de celles de consom-

mation. Dans ce modèle "recursif,, le co-potteÀent productif du ménage est

donc équivalenr à une exploiracion qui maximise rout simplemenr [e profir d'en-
treprise, Les résultars indiquent que les impacrs négatifs des rélormes MacShatry
sur la production sont toujours inlérieurs dans le modèle simultané par raPport au

modèle recursil D'ailleurs, parce que les réformes réduisenr souvent I'impact des

conraintes financières, pour plusieurs simularions, les effecs sur la production à

longue écheance sonr positifs dans le modèle simultané.

Bien qu'il ne s'agisse que de modèles calibrés (économétriquement non esrimés),

les résultats se rouvent consolidés pour des sÉifications différenres. Ainsi, ces ré-

sultars montrent pourquoi les impacts négatifs de la réforme MacShatry sur la pro-

duccion de cérâles pourraient êcre inférieurs à ceux prévus par des modèles bæés

sur le principe de maximisarion de profit.

tion palrneîtt.

nodtl and uay, in ùalry caseJ, be Pltitiw.

* Depaltîtefll of Ecoflonics, IJ niueu ity of Aberdeen, AB24 îQY U K.

62



HE combination of ownership and control typically observed in
the farm household may have important behavioural implications

as farm capital represents both a source of finance for the farm business
and also a srore of weakh for the household. Hence, there exists a po-
tential trade-off between currenc farm consumption and farm invest-
meot. In rerms of agricultural policy the existence of such interactions
has implications in terms of the household's responses to changes in po-
licy such as in the recent MacSharry reforms to the CAP In this paper,

the potential importance of such interactions is examined using a life
cycle model of the farm household with restrictions on borrowing. The
model is calibrated to replicate average data for specialized cereal produ-
cers in France. Ir is then used to simulate the output responses of the
farm household to cerrain aspects of the MacSharry reforms, namety
cereal price reductions, set-aside and comp€nsation payments.

For EU agriculture as a whole litrle econometric evidence exisrs on
the number of farms affecred by rhe use of quantitative rescrictions on
borrowing by banks (Miller et al., 1993; LEl/Rabobank, 1990). How-
ever, in France, Lifran (1994) has esrimated rhar, ar leasr amongsr yount
farmers, the proporrion of farms constrained by resrrictions on debt was
as high as two thirds. Funher, the evidence on the number of farms
considered to be financially fragile (and hence by implication likely to
be affected by credir resricrions) suggests rhat a significanr proportion
of all farrns in EU agriculture may be affected (Blogowski et el., 1992).

Theoretically, quanrirarive restricrions on borrowing arise from the
presence o[ imperfect information in the credit market (Sriglitz and
\fleis, 1983) and imply the potencial existence of non-standard produc-
tion responses (Phimisrer, 1995), eg.outpur increases in response to out-
put price decrEases. Depending upon rhe acrual number of farm house-
holds affected, such responses may reduce the acrual zggregate cereal
output reductions caused by the MacSharry reforms relative to those pre-
dicted by models based around the assumption of profir maximizing far-
mers (Guyomard et al., 19%).

The main purpose of this paper+ is ro show, using simulations repre-
seoaing cereal farms, that distinct production responses ro rhe MacSharry
reforms are likely ar rhe farm level. In concrast co the tecenr empirical
evidence on the lack of labour supply-producrion interactions in Dutch
agriculture (Elhorsr, 1994), these resulcs reinforce the need to consider
farm household effects in EU agriculture.

* This pap€r was wrrrten while rhe auchor wa-s on sabbacical at INRA Renoes.
The financial supporr of INRÂ is grarefully acknowledged.
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The plan of the paper is as follows. In rhe neft two sections the life
cycle model is introduced and analyzed. Following this, the model ini-
tialization is explained and simulation resuhs presenred.

MODEL DESCRIPTION

Basic model structure

rùflhile the oritinal life cycle model was formulated at the individual
level (Modigliani and Blumbert, 1955), here it is applied to the house-
hold. The full empirical model is formulated below:

T N tc rma5l "' UI-:!-l+Q(B) (l)
(t+p), \ N, /

c., Y' Kr' B
dy'lAJ,

subject to

C, = (r - ltXP t(r - a)Y, - 0,) - rd, + (d,-, - d,) - p 51, - b(Iil - AtA., (2)

(I - a) Y, = F(K! PA,, L,, r) (3)

K,,,=(1 -ôr,rl, (4\

A,,, = A, + lA, (5)

d,< 4 6)

c,2 f{, (7)

At>TAt (8)

B < P',r(A.r,t - TAr) + P'r,, Kr*, - dr., (9)

K.., 2 o

d, = d r; K, = Kl At = OA, + TA,

( 10)

(11)

The definitions of the variables are given below, split according to
whether they are exogenous or endogenous ro the model.

Exogenou uariabla
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FARM HOUSEHOLD PRODUCTION UNDER CAP REFORM

effective labour available, 0A , - inirial area owned land, d, - inirial oeor,
É, - initial capital stock, 0, - total orher paymenrs, Q - compensation
payment per hectare.

Endogenous uariables

C, - consumption expendirure, Yr - gross ourpur, Kr - capital stocx,
A, - land, 1, - investment, Iz{, - Iand invesrment,4 - debt owed, B - be-
quesr.

Consistent wirh the non-stochæric version of rhe life cycle model

--ll-lill.h...fo.. 
assumed rhar rhe farm household has opced in co the ser-

aside scheme and is rherefore entirled to any compensation pay'mencs available.

o)



E. PHIMISTER

1994). The nature of the gifting process is beyond rhe scope of this
paper and therefore it has been assumed that that adjustments in the

land area occur through purchase only. Hence, the tenanted land area is

fixed ar its initial level with total area of land used constrained to be at

least this level (8).

The demographic structure of the farm household will play an im-

portant role in-dËtermining household consumption patrerns 
. 
The model

in.o,po.tt., this by weighting household utility by the number ot equr-

valeni adults in the household and by specifring minimum consumPtron

levels (7).

MODEL PROPERTIES
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FARM HOUSEHOLD PRODUCTION UNDERCAP REFORM

consumprion consrrainrs (7). Using these definitions, it can be shown
that the optimal solution musr sarisry rhe following equations 

(2):

àFK,, pA,,Lt ù
P,Q - n) = t, !24 + (Pt; - pe,) + fuo

(11)

(14)

(r2)

PP,(r - it)

AK,

aFK,, bA,L,,

àA,
+ dl,= 1,Vt * ([,:- V)

(1r)

(16)

(17)

(18)

-Zi-o.arpo.i,ion, it is assumed rhar ahe mioimum land conscrain* (g) are
never binding.
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for rhe marginal unit of land employed comprising of rhe v-alue of out-
put from rhe porrion of the unit in production , pP , (1 - tQ dFld A, plus

ihe ual.r. of the compensation t rociated wirh ihii unit of land, Or' lt
follows that, whether the household is borrowing constrained ol uncons-

trained, set-aside and compensation payments tied to land will have pro-

duction effecrs. However, in the former case th€ endogeneity of r, means

rhar rhere will also be effects on the marginal costs of land and capital

HOUSEHOLD SIMULATIONS

Model initialisatio

In order ro gauge the effects on production responses ofthe borrowing

consrraints, two discincr simulation models wlll be used ln tne tlrst' ro

beknownastherecursivemodel,theborrowingconstraints(6)areexclu-
ded This case represen(s the unconstrained household with the models

prod.rction behaliour reducing to thar of an approp 
, 
tely defined--profir

maxlmrzrng problem ln the second, to be known æ the debt constmrned

modet, thÀàrrowing consrainrs (6) are included ln this case the house-

hold is (potentially) 
-affected 

by the restrktions on borrowing and hence

the household's production and consumption decisions are simultaneous'

To simulate the models' functional forms and palameter values for

the various functions, the initial values and the planning horizon -must
ùe-tpecified. CES funcrions are used for the sub-utility' bequesc and pro-

duciion funcrions, while the land investment adiustment ftrnction is a

quadratic.

Due to the costs associated with farm take-over not unexpectedly the

exrsrrng econo suSgests that 
loung lu.tl

mers arc most ns on debt ln Ffance' the

majority of yo ness befote,the age of )6
(SCEES, 19i4 fore, assuming a retirement-age of 65' the base

planning horizon for the models was chosen to be 30 years''/'

-rl' 

Âkhourh computational problems prevented experiment wirh Phnning
horrzons of màre than lO year' sensitivi(y anâlysis wrih horrzons ot zQ alr(r z'
years indicate rhar rhe resulcs are insensitrve ro this assumption'
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For the production parameters required a calibration procedure has

been used which may be summarized as follows (rhe details and parame-

Iabour and land inputs lasticity is equal to that

obtained econometrical cereal farms of this size

@ronne el al., 198D. the assumption that all

Due ro the lack of appropriate data on French farm consumprion, the

utility and b.quest paramer.rs used were obtained from a study using a

similar farm trousehold model which wæ calibrated against individual

data on Dutch farm households (Phimister, 1991) \flhile not ideal this

at least ensured that che simulated consumption profiles in models were

'plausible'.

nallv. rhe minimum consumption level per adult equivalent value is set

eouai to 10,000 French francs. This is a (inflation adjusted) poverty

cJnsu.ption level estimated for France (EC Commission, 1990)'

-ral 

1ç 
"o.6o.. 

esrimate that in 1988 around 14 per cenr of all French farms

are fi naocially fragile.
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RESUTTS

For specialized cereal farms rhe compensarion paymenrs per hectare
asociared with che MacSharry reforms arise from two sources; rhe com-

are comçrnsared will vary considerably from farm to farm. For Frencn
specialized cereal farms it has been esrimated that only 75 per cent of
their revenue losses will be covered by the compensarion payments (Blo-
gowski and Boyer, 1993).

In the model simularions rhis information is used as follows. The ini-

Base simulations

The recursive and the debt constrained models have been simulareo



FARM HOUSEHOLD PRODUCTION UNDERCAP REFORM

Ta6le L Recurspe Model
Effecrs of Policy

Changes Outpur Price cur Ser-aside Combined

5 years

l0 years

20 years

30 yeus

Equivalenr Variation (000 fraocs)

-0.217

-0.2)8
-0.r99
-0.180

991

-0.088
-0.081

-o.079

-0.081

t41

-o.144

-0.1l0
-0.211

-o.26)

901

Debt constrained nodel

) years

l0 years

20 years

l0 years

Equivalent Variation (000 francs)

-o.25'
-0.14t
-0.007

-0.07 t
991

-0 040

-0.028
+0.016

-0.020
r41

-0.290
-o.225

-0.101

-0 t61
901
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constrainrs is to reduce ou Hence, the
fact that rhe policy scenar raints leads
to a redr'ction in- the neg the policy
changes. In facr, for borh r os rhe rcver
ofourpur is acrually above the base simularion level for some years (in the
former cæe rhis occurs at 21 and 22 years). This borrowing cànstraint ef-
fecr explains the overall differences between the results ofthe two models.

-L^ ano tne pnce
the e responses of
mo ursive model.

Finally, the apparent equality betwee
tion across the two models should oc nor
exact for che price cut and combined scen
for rhe set-aside scenalio. The reason for

From these results a number of tentâtive conclusions can be drawn.

aspect implies rhat any furrher policy changes are likely to affect outpur
levels on debt constrained farms in an unpredicrable way.

Sensitiviry analysis
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part of the table reports the effects of changing the minimum consu-mP-

iion levels. Although the production levels in the recursive model are

independent of this paramerer the lesults for this model are also inclu-

ded here. In contrast, the responses in the debt constrained model are

clearly sensirive to this assumption, wirh a reduction of the minimum

consumption level to 25,000 francs per aduk equivalent increasing rhe

overall iesoonse towards that of the recursive model. Alternatively, in-

creasing tÉe minimum consumPtion value to 12,500 per adult equiva-

Ient dàmatically alters the oYelall resPonses in the debt constrained

model, with a positive response to the price cut and set-aside scenarios

and a negligiblè negative overall fall for the combined case'

In rhe secood part of the table the effect of changes in. the rate of
e relationship between the reference

before the change in policy Redu-

reduce the extent to which rhe mo-

. 
es rhe positive net household wel-

Minimnt couttotpt ioa lewl (ftanct) Price cut Ser-aside CombinedTable 2

Overall Effects of
Policy Changes on

Output: Sensitiviry

2,r00 -0.180 -0.081 -0.26)

Recursive model
Analysis )2,100

2t,000

Debr constrained model

12,500

-0.180 -0.081 -0.263

-0.116 -0.056 -0.221

+0.054 +0.067 -0 052

Rate of Remte ConPmvtion

0,t

0.625

0.i

0.62,

-0.212

-o.2t6
-0.1tt

-0.114

-o.129-0.091

Recursive model

Debt conscrained model

-0.088 -0.296

-0.0u -0.242

-0.041 -0.204

Rate ol Vatue Adùd Fntrion Atgîunta,ioî (L)

0.008 -0.111 -0.07 4 -o.254

Recursive model
0.016

0.008

Debr consrrained model

0,016

-0.190 -0.087 -0.274

+0.1I I +0,117 +0 001

-0.092 -0.046 -0.181

-tst 

1n ç^rr, in rhe debt conscrained model rhe ne r welfare gain is negligible

*n.r ,rra i"-l"."iion rare is 0 5, i e 'perfect' comPensation occurs around rhis

rate,

12.
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Finally, rhe effecrs of changing the rare of augmenrarion of the value
added funcrion, À are considered. In rhe previous table rhis value was ser

cause the policy changes subsranrially reduce rhe impact of these
constraints, the relative output response is larger.

SU MMARY ÂND CONCLUS/ONS

.In this paper, the potential interacticns between farm consumprion
and farm investmenr have been examined using a life-cycle simuùtion
model of a farm household wirh restrictions on àebt. Thé model was ca-

Overall, these results show thar the reducrion of ourpur on debt
consrrained farms in response to cereal price cuts and ser-aside is likely
to considerably less than thar observed for unconstrained farms. In faci

the labour- supply-production interactions which have traditionally been
the main focus of the analysis.of farm household behaviour, the incorpo-
ration of such effects seems likely to increase rhe porential for the nàn-

14



FARA4 HOUSEHOLD PRODUCTION UNDER CAP REFORM

srandard production responses illustrated. Clearly, the simulraneous mo-
delling of labour supply, investment and savings in the farm household

is one possible area for future development.

In terms of agricultural policy the importance of the differences in
producrion responses depends on the number (and size) of the farm hou-
seholds which are borrowing constrained. Nevertheless, given rhe evi-
dence that, at least for French farms, these type of consrraints affect a si-

aggregate level is, however, a question for future research
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APPENDIX

Functional F orns

The exact forms of the various functions are æ follows :

(1) Gross value added, adjustment cost function

F(K,, A,L,t) = exp (^)bo[,,(+)'. <r - a,r(5f]' i, (re)

Initial Value

b(IA,) = Pa,lA,+ iDL|l

(2) Sub-utility function, btquest function

Calibraud aaluu : Prod'uction

The initial year of the recursive model replicetes rhe average values for

srrcialized Érench cereal farms (40 to I t0 economic size units) given in

fuUt. 3.

(20)

lr, l--
I.4

'a \ 1 tf \ tl

u l:!\ = ' l:r\ ,q<s)
\n,/ t-u4\N,/ - r-rtn

Table 1. Quantiry
Base vcar Droduction 

-
.,'1,,65 CaPiral 588,461 Francs (1990 Prices)

99.1 ha

229,209 Francs (1990 Prices)

I1) annual work units (UTA)

Iand

Net value added

Total labour

Sozrre: SCEES (1992)

r.(r-|),, +(o-r)eop=o

77

(22)
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g

(t-à,)= u-u'r t(!\"
I.(t -0/61 e, o\Lrl (; )' 

(2,,

Paramerer DescriprionTable 4.
Producrion
paramecers

0

0.450
L200
,0.188

0.810

0.437

0.)57

0.012

2r.o

0.4r7

outpuc elæriciry wirh respecr ro ourpur price
capiral elasricity wirh respecr to outpur price

capical-land subsriruriirn

rerulns to scale in capiral and land

base production efficiency

land share

rare of increase of production efficiency

cosr of adjustment io land invescmenr

sha.re of <urrent iopurs in gross outpur

o

-l
I
@

a

Calibrated ua\ux: cou nptio

Tâble.5 presena rhe values of rhe paramerers used in rhe sub_utiliry and bequesr
tunctrons derived from Phimisrer 0991).

Paramerer DescriprionTable 5.
Consumprion

Parameters 0.8

II
0.2

2.6

1.5

4.21

4t

4

'-
p

N,

r = 1,...,10

, = I I,...,18

t = 19,...,22

elasriciry of subsriturion in consumprion
bequest weight
rate of rime preference

number of equivalent adults
(2 adulrs, I children)

21,...,10

(61 The startrng value for rhis paramerer 0.92 was also mkcn from rhis source
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