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Abstract

Seasonal wage labour was rarely distinguished fileenpermanent one in farm-household
models although it has sharply increased in deeelopountries. Therefore, we propose to
endogenize the demand for this peculiar labour tgpé highlight the trade-offs for the
various labour combinations on farms. We use datiwt and vegetables farms drawn from
the 2000 French agricultural census. We show teasanal wage labour is a substitute for
permanent wage employment, and doesn't entirelgwiolhe seasonality of the agricultural
activity: competition on the labour and product keds play a significant role in the

employment of labour types.

Keywords : Agricultural household model, wage labour, sealtyn&rance

JEL classification :J43, D13, J23, Q12



Introduction

Until the mid-1990s the family nature of farming developed countries seemed to be
growing stronger, with a regular increase in thepprtion of family labour (Hill, 1993;
Schmitt, 1991). However, over the past fifteen gehis trend has been reversing, as wage
labour becomes common on farms in these countRewléis, 2002). This is particularly
evident in the labour-intensive fruit and vegetatdetor where mechanization is difficult and

7 to 20 times more amount of labour is requirednaetare than for other crops.

Parallel to the increase of the proportion of wégsour, many European countries have
experienced changes in the wage labour regulatamterning the agricultural sector. In
particular, since the late 90’s, short term consrdave often been exempted from taxes. In
France, Germany, Spain and the Netherlands for pbearthe fruit and vegetable sector is
since then almost totally exempted. Moreover, tke of temporary immigration labour
contracts extended. In Germany, temporary migrawkers from Eastern Europe are allowed
to work 3 months a year with visa facilities sirk®@91; leading to the employment of more
than 300 000 temporary migrant workers. Spain cowimce 2001, with about 70 000
temporary migrant workers per year entering thentguo work in agriculture. The number
of introductions is less important in France (abbbit0O00 per year) but it has increased since
2001 (+105%). The migrant workers represent alni208 of seasonal wage labour in the

French fruit and vegetable sector (Darpeix et28l09).

These changes in the regulatory framework areyliteimpact the wage labour composition
at the farm level. However, the economics of adtuecal labour has focused primarily on
family labour and has either largely overlooked wadabour or failed to take into account

differences within it.

The aim of this article is to provide a frameworkamalysis that covers the three different
types of labour on farms: family labour, permanieined labour, and seasonal hired laBour
We investigate the family labour relatively to pament wage and seasonal wage labour

demand to show the complementarities (or subsins)i between these types of labour. We

! The externalization of work (via farm work firms farm equipment cooperatives) represents less 1B& of

all farm work in the sector under consideration.



take into account two neglected characteristidauwily farming: the fact that it can use hired

labour, and the fact that it is characterized aseaal work.

Our focus is on the French fruit and vegetableoseat which most farms are family-run, but
employ a substantial amount of wage labour. InZhdézuropean countries, farms specialized
in fruit and vegetables represent 6% of all farmsdrcount for almost 14% of the total value

generated by agricultural productfon

Our research question is set out in more detdherfirst part of the article. In the second part
we present a theoretical model of the farm houskholo which we introduce seasonal work.
The third section describes the empirical methogipl@and data used to study the
complementarities and substitutions between théerdifit types of labour. Finally, our

empirical findings and conclusions are presented.

1 Seasonal wage labour and family farming

Labour force on French fruit and vegetable farms een undergoing considerable change
since the end of the eighties. The share of famalhour has declined while that of hired
labour — either permanent or most often seasohals-been increasing. As shown in Table 1,
family labour, which accounted for 70% of all fataibour in 1988, had dropped to only 51%
by 2005. However, the amount of labour of farmend &usiness partnérsias remained

stable, while that of other family members decrdadeastically.

Conversely, the proportion of wage labour as a ehas increased (+5% for permanent
work, +14% for seasonal work). Between 1988 andD2@ie amount of seasonal work rose
from 38,838 to 45,854 AW This type of work has therefore increased both psrcentage

and as an absolute value, in a context where th#auof farms and the overall amount of

work are declining (-40% and -31%, respectively).

-Insert Table 1-

2 Eurostat 2007

% An agricultural holding can be managed by two orerpersons acting jointly, namely business pastraend is

hereby considered as a unique economic entity .

4 AWU: annual work unit, a unit equivalent to onegmn working full-time for a year.



1.1 Fluctuations of activity versus reductions of wage

Costs

The use of temporary forms of employntehas been studied extensively in the literature
since the 1980s, a period that witnessed the uesofgatypical forms of work, such as

temporary contracts or service delivery (Atkinsb®35, 1987).

Sauze, Thévenot and Valentin (2008) account foruge of temporary employment in two
ways: a) firms use temporary employment to copé witra-annual fluctuations; and b) this
type of employment enables them to reduce labostiscas temporary contracts are generally
more flexible than permanent ones (with lower sawee pay) and often benefit from

substantial exemptions.

According to this framework of analysis, two fact@an thus explain the increase in seasonal
work in the fruit and vegetable sector. First, ancbe linked to the accentuation of intra-
annual fluctuations of activity characterizing thé®ctor. As fruit and vegetables are
perishables that generally cannot be stored, thmorsds by nature subject to steep
fluctuations. The amount of work required per hextan, for example, be multiplied by five
in fruit farming during peak periods, that is, arbest time, compared to slack periods.
Certain trends in this sector are tending to irmeedhese fluctuations, for instance
concentration and specialization of farms. The eatration of cultivated areas on a small
number of larger farms increases the demand fedhmbour. Specialization reinforces the
seasonality of work, unlike diversification whickrgerally makes it possible to spread out the
amount of work in agriculture over the year. Funthere, since much of the work in this
sector cannot be mechanized, the increase in faetdsy stemming from plant variety
improvements and/or the use of fertilizers and ipiel&ts, intensifies the need for labour to
harvest crops. Hence, the increase of seasonal apgars to result from the accentuation of

fluctuations of activity in a context of increasinge of hired labour.

Second, the increase of seasonal work in the &mi vegetable sector can be related to
changes in manpower management. The constrainghingi on the sector are growing and

are exacerbating pressure to reduce costs. Thgratiten into the European Union of

® Seasonal work is a form of temporary work..



countries with low labour costs and the graduaérblization of trade within the Euro-
Mediterranean zone are intensifying competitiorr. products such as fruit and vegetables, in
which differentiation is limited, competition maynkevolves around costs and especially
labour costs which often account for over 50% giraduction's expenses. As hyper- and
supermarkets are playing an ever-greater part éndistribution of fruit and vegetables
(Jeannequin et al., 2005), centralized purchasmg successive mergers of distribution
groups are accentuating the monopsony of masshdistm and reducing farmers' power of
negotiation (Rey et al., 2000). In this context therease of seasonal work can reflect an
endeavour to reduce labour costs and result inbatisution between two types of hired

labour: permanent and seasonal.

1.2 Wage labour in family farming

One of the particularities of farms in developpedirtries is the important role of family
labour. The status and the involvement in the adtcal activity differ among family
members. Each member can be a business partnan ¢rage no specific juridical statuss
family structures evolve towards a smaller coreldcbn study for longer, grand-parents live
far from the farm, the spouse does more oftenarffafwork, etc.), the number of individuals
prepared to work on the farm, either occasionatlyegularly, is declining. The substitution
of hired labour for family labour may therefore aont for the increase in the share of

seasonal wage labour.

The evolution of employment in the fruit and vedpgasector may be due either to an
accentuation of fluctuations of activity, or toubstitution between different types of labour:
between family labour (other than the farmer) amdchlabour, and between permanent and

seasonal hired labour.

The economics of farm labour has rarely investdjdkes link between these different types
of labour. Many studies examine the labour decsiohfarm households (on- and off-farm

labour supply) by focusing primarily on the farmedecisions (Sumner, 1982), and then on
those of the couple (the farmer and his/her spo{ige)hi et al., 1996). These studies have
been based on agricultural household models whitbgiate the farmers' or the farm

household's production and consumption decisiongyfSet al., 1986). Some authors have
highlighted the interdependence between the holdsHabour decisions and the demand for

6



hired labour on the farm (Benjamat al, 1996; Benjamiret al, 2006; Blancet al, 2008;
Findeiset al, 1994). But very few authors have broken downchiabdour into permanent and
seasonal labour. Blanc et al. (2008) distinguistween these two types of labour but treat
seasonal labour as an exogenous factor of produtdrowhich the demand is not estimated
in conjunction with the supply of family labour atite demand for permanent labour. Findeis
and Lass (1994) study the interdependence betvweefatmer's labour supply decisions and
the overall demand for hired labour. They show thetmanent wage labour and seasonal
wage labour are two different categories, but ttieynot estimate the demand for these two
types of demand conjointly. Substitution is therefoot observable between permanent wage

labour and seasonal wage labour.

Another stream of literature has explored the erist of under-employed permanent workers
during periods of slack activity in seasonal prdduc(Bardhan, 1979, 1983; Eswaranal,
1985; Gunteret al, 1988; Pal, 1999, 2002). Bardhan (1979) contefds the under-
employment of permanent workers generates hoatatg, but enables the farmer to reduce
recruitment costs and to ensure that a certain amolilabour is available for the peak
season. Eswaran and Kotwal (1985) and Pal (19992)2@rgue that wage labour is
segmented according to the characteristics of #sist (monitorable tasks for seasonal
workers and non-monitorable tasks for permanenkersj. The choice of the type of worker
therefore corresponds to a trade-off between sigervcosts and hoarding costs. None of
these authors however examines the relationshipeleet permanent and seasonal work,
except in the context of non-family farming ent&ses. The relationship between family

labour and hired labour (permanent and seasondigisfore not considered.

Our research explores the link between these twearsis of literature and integrates two
characteristics of agriculture: its seasonal amuilfa aspects. We propose a agricultural
household model that allows for dependence betweedecision to employ wage labour (by
distinguishing permanent and seasonal workers)tl@danvolvement of family labour in the
farming activities. The aim is to understand thenptementarity/substitutions between the
different types of labour. We focus on the fruitaregetable sector, which is characterized by
large-scale use of wage labour, yet where famibpla remains important enough to justify

the use of a farm household mddel

®In 5% of the largest farms in our sample (cf. gaaph 3), family labour still accounts for over 2@foall

labour.



2 Seasonality in an agricultural household model

Drawing on the traditional literature on unitaryriagltural household models (Benjamin,
Corsi and Guyomard, 1996; Benjamin and Kimhi, 20B&@nc, Cahuzac, Elyakime and
Tahar, 2008; Singh, Squire and Strauss, 1986), ragoge to investigate the properties of a
two—season agricultural household model in whichdveginguish between a planting season
(denoted 1) and a harvesting one (denoted 2) (Bardt979, 1983; Innes, 1993; Saha, 1994)
that differ according to farm activities. In order allow for flexible labour decisions across
the two seasons - representing a whole crop sedabour can be hired on a permanent —that

is for the whole- or fixed-term —that is one seadmsis.
We assume that the household utility {) is a function () of consumption@) and leisure
(°:

U=u(G,|) where={1}p (1)
In the planting season (1), the output is equdl. tblowever the amount of laboly is used

to produceQ in the following harvesting season {2)
Q=q(L) )

We assume that the labour input in the harvesteasan () is proportional to harvested
crop(Q), which is in its turn determined by the labouriden in season 1 :

L, =k.q(L,) with k>0 3)

As there is no agricultural revenue in the plantegson, we allow for a money transfgy (
between two seasons to sustain the household cptismniSaha, 1994,

We consider that the labour force working on-farraynbe composed of family labod,

permanent wage labol”*™ and seasonal wage labalif®.

l-i - F| + Liperm+ Liseas | - l,: (4)

" uis twice differentiable and quasi-concave.

8 The prices of the goods are normalized to unity.
° gis twice differentiable and quasi-concave.

19 Alternativelty, the farmer borrow8in season land pays it back in season 2.



Furthermore, the family may work off-farn¢) where their exogenous wage ratenw'",

Let w be the wage rate for on-farm labour (wage permaaed seasonal). Workers on farm

(family members and hired workers) are homogeneGastrarily to the original approach of

agricultural household models, we consider thatan be different fronw.

We define permanent workers as being hired ovetwibeseasons. As seasons have the same

duration, we draw from this definition that:
Lferm — szerm: L pern (5)

Following Bardhan (1979; 1983), we consider the odseasonal labour is stochastic across

seasonsci is a random variableci — N(O,Jz)and stands for the search costs borne by the

employer as we assume a potential local agricultatzour shortage. This choc is wage
additive and proportional to the quantity of Iahoaﬂ_fais. It reflects the difficulties to find a

seasonal worker and depends in particular to tip@itance of this type of labour force and to

its disponibility.

Following Innes (1993) et Saha (1994), the modsl & overlapping structure, namely the
end of season 2 is also the beginning of the nex¢an 1 (Annex 1). The outcomes of the

random variablec; are independent across seasons and there is rminte@rocess across

cropping cycle.

In season 2, the household optimisation problemh witspect to time, budget and
intertemporal constraints is:

MaxZ, = U( G, L)+pEU( G, |)

(e

subject to

PQ-W(L™+ L) - (L") + W I,- S= G

S=W( L™+ L) - a(L)+ wE 1= G

L =F 4L L (6)
T=F +F+|

S>0

F,=20

F, =0

1 The disutility of work is the same for farm anchrfarm activities.



where |, is the family non-labour incom&, the household total time endowment gndan

intertemporal discount factor (p<1). The endogenous variables &gF,,S.

In season 1, the optimal choice for the endogenatiablesL, F,, F’,L*™ is derived from:

MaxZ = U(G, L)+0EU(C, L)

subject to:

S—W L™+ ) - (L) + wE% L= G

PQ- W™+ L™ - (L) + W % 1,- S= G

L =F + LML Ko
T=F +F°+l|

L,=0
F>0

F°=0

Lperm 2 O

A first result shows that (see Annex 2 for dematgin) the intertemporal constraint is:

ou ,ou
— | — | = 8
(acz aclj g ©

Non surprinsingly, the marginal rate of substitatibetween the value of consumption in

season 1 and in season 2 equals the intertenghiscalunt factor.

We derive the optimal production choid@)(@s a second preliminary result:

oq ,— o, (— -~ ®)
(if psz<(w+ Q) +'026_Li E(vv+ Q) then L= Oj

At the optimum, the discounted marginal produclatour in season 1 equals the sum of the
labour cost in season 1 and the discounted cdkeaharginal variation of labour in season 2

induced by the variation of the amount of labouis@ason 1. In other words, the marginal
product of labour in the planting seasdn)(is linked not only to the labour cost in season 1

but also to the cost of extra-labour needed in@edse harvesting season 2. Indeed, the

amount of labour in season 1 determines the pramu®) to be harvested in season 2, and

thus the amount of labour in this seasog)(

10



In the rest of the text {%—Iula—uszRQi,li where MRS, is the marginal rate of

oC,

substitution of consumption in seaddor leisure in seasan

Family labour

Family off-farm labour supply

For each season, the family is engaged in off -factivities if(F° > 0):

MRg , = W

(if MRS, > vi then F° = (10)

The off-farm labour supply of the family membergeéeds on the wage they can get from
non-agricultural activitieén’). The more remunerative external job opportunitibe, more

the family works off the farm.

Family on-farm labour supply

The family works on the farm i, >0):

MRS, = W ¢

- (11)
(if MRS, > w+ gthen F=0

For each season, the on-farm labour supply ofah@ly depends on the seasonal labour cost

(v_v+ G) . The higher this cost, the more the family workstlee farm.

The family labour supply depends jointly on the wadagpbour cost (seasonal) and on the wage

the family members can get from non-agriculturaivétces.

Demand for permanent workers

The decision to hire permanent workers on the f@tfi™ >0) depends on the following

condition:

v el 3

(if (w+c) +[VV+ o’ E(Q)} <2 wthen I*™ = () (12)

11



Thus, the farmer hires permanent workers insteakasonal or family workers if the cost of
a permanent worker over the two seasons is lesstileasum of the cost of a seasonal worker
in season 1 and his expected discounted cost sosea

The amount of permanent work is determined in iatato the anticipated cost of seasonal
labour. Additional needs on the farm are met eitheseasonal labour or by family labour if
the family's reservation wage lower than the cost of seasonal labour (takimg account the

surplus cost in this everft >0)). Permanent workers therefore serve as an exissueance

against the uncertainties of seasonal labour coltsfamily has a role of ex-post adjustment,
depending on the actual event.

The table below summarizes the different trade-ofthie joined labour decision.
-Insert Table 2-

The model takes into account the seasonality ofcalgmral production and considers
different categories of farm labour. It emphasittes fact that the existence of each category
of farm labour depends on wages and costs andet@t category of workers may have

different roles on the farm.

Thanks to the model, we described the conditiordeumwhich each category of farm labour
exists. Several combinations of these categotitnes,we call labour regimes, are possible. In
the rest of this article we estimate the probabiit a farm belonging to each of the labour
regimes, to show the complementarities/substitstibatween the different types of labour.
As our model considers the seasonality and empdssine role of wages and costs, we use
original variables in our econometric model to eeflseasonality of farm activity, wages and

search costs for seasonal workers.

3 Presentation of the econometric model and the data

3.1 Econometric model

Like Benjamin et al. (1996), Findeis et al. (200@8hd Benjamin et al. (2006), we use a
multinomial logit model to estimate the probabildf a farm to belong to a specific labour

regime (namely particular combination of the diéier categories of labour: famify

12\We do not consider the business partners’ labapiplg.

12



permanent, and seasonal). The eight labour regimiéee theoretical model are presented in
Table 3. The reference regime is the one in whiehfarmer works only with family labour.
This regime corresponds to the so-called traditiaran: a purely family farm.

-Insert Table 3-

We see that the farm belongs to one of the regiMgsl if the farmk belongs to the regime
j. We consider here that the farmlechooses the regime that affords him/her the greates
indirect utility (latent variabldJ,j*), depending on characteristi®® (characteristics of the

farmer and his/her family, and of the farm andatsation)
We thus choose the following model:

UI:j =a+ X Bte

with Ve TLIEBY =Bi)X > 6 =& Ti# ]
Vki:O or else

3.2 Data description and model specification

We lead a static analysis, using individual dadanfthe French agricultural census of 2000.

The sample

We study professional farson which fruit and vegetables account for at l&@8t of the
farming productioff. To work with homogeneous systems of productioa,fecus on three
large technico-economic orientations categorieg'@tThe farms of the sample are family
farms™® in which there exists a pool of potentially actfaenily labour (members of the family

other than the partner, between the ages of 15@nd

13 In the sense of French agricultural statisties, a farm of economic dimensions (SGM) > 9,600€ wsidg at
least 0.75 AWU. The Standard Gross Margin (SGMguhaines the business size of a farm. It is equéido

value of the production less the cost of variabtdrs (in €).
% Fruit and vegetable SGM > 50% of the total SGM.

!> The OTE (which stands for Technico Economic Ogéan) is determined by the relative contributidrtie

different productions to the total SGM of the halgli

'®|n order to work on only one family per farm, wevhaeliminated the 96 farms on which at least orsirtass
partner is not directly related to the farmer.

13



A total of 16,181 farms are thus selected. Thesadare subject to the same changes as all

fruit and vegetable farms.

The distribution of farms in our sample across W#agious regimes corresponds to the
proportions presented in Table 3. The purely farndgime (100), which is the reference

regime, accounts for 24.1% of the sample.

Most of the farmers in our sample work full-time ¢me farm and have no off-farm
employment’. This justifies our choice not to study the farlmemn labour supply.

The variables

We sort our explanatory variables into four grouthe farmer's individual characteristics;
those of the family; those of the farm and its maitbn; and the local characteristics (see
Annex 5 for the definition and description of treriables).

The farmeris characterized by his/her agey@, experienc¥ (exp, general education (lower
than secondarygél), equivalent to secondargd? or higher than secondarggd) and

agricultural training (lower than secondatl), equal to secondanat?) or higher than
secondary 4t3)). The farmer's human capital may reflect his/hgricultural skills and

managerial skills.

Family labour consists of the members of the family living wittetfarmer or working
regularly on the farm. We take into account the @iz the pool of family labour (number of
members who are not business partners, betweag#seof 15 and 70{1570Q). Within this
pool we check whether there is at least one pengtintraining in farming fat) and at least
one with general higher educatiofyd). This gives us the agricultural competence o$ thi
labour as well as the opportunities for off-farmptoyment. We note the number of children
under the age of 12¢012 and the existence of at least one business pgpad). The work
provided by the partners is not counted in our gate of family work. On farms with

partners (8% of the sample), the global amounawfily work is therefore under-estimated

The farmis defined in terms of its economic dimension, mead by its total standard gross
margin SGM. We have very little information on the farm dapi We use the number of

17 85% of the sample.
'8 Number of years since he entered farming.
19 part is therefore a control variable designed to capthesunder-estimation of family work on farms rum i

business partnership.

14



tractors(tract) variable as a proxy of this capital. We note pinesence of an autonomous
structure for commercializing product€dmn), as the incorporation of packaging can
generate an increase in the demand for labourraes$iatime. Likewise, we note the presence
of signs of qualit§’ (qual). In the fruit and vegetable sector the implemgmtaof quality

signs generally results in an increase in the denfanlabour. We also note whether the

farmer has an hail insurance poliaysur) or not.

Classically, we characterize the production in terof the farm's technico-economic
orientation QOte). We distinguish between the following orientasompen-field vegetables
(OteO), open-air vegetablesOteOg, greenhouse vegetableOtéG, open-air and
greenhouse vegetabledtéOaq, fruit (OteF and mixed farming@teM). The description of
the production often stops with this single vamabut, although it is relevant, we consider it
inadequate to grasp farm work. We therefore caleulze degree of specialization of fruit and
vegetable productionH) and the weight of highly perishable produce om flrm ). We
consider that the degree of specialization cornedpdo the concentration of the production
on a small number of products. We calculate a Héhal indicator of production in relation
to its economic weight (see Annex-3)Since specialization concentrates the farminiyiact
on a period of the yeal represents the degree of concentration of theigctivhe weightP

of highly perishable fruit and vegetaffem the total farm's produce is used as a proxjef
constraint of commercialization (Annex 4). The mpexishable a product, the shorter the
lapse of time in which it has to be harvested, #edless it can be stored. Perishable crops
have to be sold rapidly, which increases the camg of commercialization by reducing the
farmers' outside options. Perishability may alsengel the farmer to reduce costs and

especially labour costs

%0 Organic farming, quality labels, certificates ohformity, etc.
2LH [0]0 :1]. The closer H is to 1, the more specialifealfarm is in a small number of crops.

2 Group 4 of perishability in the classification Bflinger, C., Lozza, E. C. and Jacquet, F. (2006 arket
access for mediterranean fruit and vegetables:a&iggr model assessmeml/orking paper MOISAVorking
paper MOISA, Montpellier, 16, 1-21.]. B ]0 ;1]. When P tends towards 1, the weight of higherishable

produce increases.

% This variable is meant to capture the seasonafitiie production. Moreover, some of the cropspamved to

be highly seasonal without being perishable (faneple, asparagus).

15



Finally, local characteristicsare the characteristics of the &feia which the farm is situated.
We note whether farming in this area is predomiydintit and vegetable productiorry).
Access to certain types of seasonal labour is réffteated according to the area. The
possibilities of access to temporary immigratioholar contracts vary from one district to
another. They are often greater in districts thrat large producers of fruit and vegetables
(Darpeix, 2008). We also note the type of employimarea, which can be an urban
employment areau(ban), a rural employment areaufal) or a remote rural employment area
(rrural). These variables give indications as to competitirom other sectors for wage
labour, and the possibilities of off-farm work fare family (opportunity cost of off-farm
work). Hence, the fact of being situated in an aortzaea would increase the family's
employment opportunities while creating competitaon wage labour likely to be employed

in other sectors (e.g. building).

We also include regional dummies as control vaesbin the regression (22 French

administrative regions).

4 Empirical results

The pseudo R2? of the logit multinomial is 0.21 atm# hypothesis of the absence of
explanatory power of the model is rejeéfedThe model is robust when removing the
explanatory variables according to the categoressibed above. Each coefficient represents
the effect of the considered variable on the proipf belonging to a particular labour
regime, relatively to belonging to a reference megyi(regime 100). All our variables have a
significant effect in at least one of the regimé& calculate the marginal effett®nabling

us to directly interpret the coefficients. The flesare reported in Table 4.

-Insert Table 4-

4 Living area Bassin de vie)space in which most inhabitants look for emplogmend key public facilities.
French zoning (DATAR 2003, data for 1999).

% No heterocedasticity was found.

%6 As we include sets of dummy variables and polymbierms in our regression model, we calculateghes
marginal effects using the procedure developeddyu Bartus, T. (2005). Estimation of marginaéet§ using
margeff. STATA JOURNAB: 309-329..
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4.1 Characteristics of the farmer and the family

The farmer's level of agricultural education redusignificatively the propensity to be in the
purely family labour regime (100) and increases pnepensity to be in the purely wage
labour regime (011). The farmer's level of genedcation reduces the propensity to be in
the non-wage regimes (100 and 000) and in the egimth seasonal wage workers (101 and
001). It increases the propensity to be in the lpuneage labour regime (011) and in the
permanent labour regime (010). In fact, the farsnkavel of education may reflect his/her
managerial competencies (administrative procedwesyorate management, etc.): a high
level of education seems to facilitate the use @ihmanent wage labour, which generally
requires more anticipation and higher manageridisskVith regard to the influence of the
household head education level, permanent wageauladnod seasonal wage labour seem to
fulfil distinct requirements. Whereas seasonal wéaeour turns out to be used as a
complement to family labour, permanent wage labappears to be a substitute to family
labour.

The number of family members between the ages @ntb65 increases the propensity to be
in the family regimes (100, 101, 111) and decre#isepropensity to be in the regimes where
there is no family labour but that of the familyakde(000,001,010,011). Thus, unsurprisingly,
the bigger the pool of family labour, the more thamer uses it. However, these effects are
less clear when permanent wage labour exists, stiggethat family labour and permanent

wage labour are substitutes.

When one of the family members has technical fagnskills, the propensity to be in the
regimes with family labour increases. In contrabe family members' level of general
education has the inverse effect: a high level ceduhe probability of the regimes using
family labour. The higher the general educatiorfamhily members is, the more likely the
latter are to find a job off the farm. The resudtgygest that they are then replaced by wage
labour.

The existence of young children also reduces thpeprsity to be in the purely family regime
(100) and increases the propensity to be in thelpwvage labour regime (011) and in the

permanent labour regime (010). As spouses are edwad family membezré the presence of

2 Only 2.9% of the spouses in the sample are paxtner
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children causes them to focus their activity on dstic production. Farm work is then given

to wage labour and more particularly to permaneadeMabour.

These findings show, as expected, that wage lalamar,more particularly permanent wage
labour, are a substitute for family labour. Fammiigmbers who disengage from farm work are
replaced by permanent hired workers. These resans consistent with the literature
(Benjamin, Corsi and Guyomard, 1996; Benjamin andnh{ 2006; Blanc, Cahuzac,
Elyakime and Tahar, 2008; Findeis and Lass, 19Bwever, the fact the present study
distinguishes patrticularly the seasonal wage labshwws that the latter is used as a

complement to family labour.

4.2 Characteristics of the farm and its production

Large farms are associated with a higher probghitit be in the regimes with permanent
wage labour (110, 010) or wage labour as a whd&,(@11). They are less likely to be in the
non-wage regimes (100, 000) or in the regime wahssnal wage labour (101, 001). As the
size of farms increases, they slide from traditidaaily farming to an entrepreneurial type
of farming that uses hired labour, and where famigmbers have the status of partners or

work off the farm.

A large number of tractors is associated with aelowropensity to be in the non-wage
regimes (100, 000) and with a greater propensitgean the wage regimes (111, 011). As
mechanization is limited in the fruit and vegetabdetor, labour capital substitution is weak.
Investment in productive structures often leadsato intensification of work (e.g. the

introduction of off-soil production in greenhousds)can therefore be argued that capital and

labour are complementary rather than substitutable.

The existence of a commercialization structure thredpresence of signs of quality decrease
the propensity to be in the non-wage regimes (000) and with a lower propensity to be in
the wage regimes (111, 011). Packaging and qusilitys induce an increase in the demand
for labour. This increase is essentially met byseaal wage labour in the case of signs of
quality (there is a positive effect of the variablethe regimes 101 and 001). On the contrary,
it is met by permanent wage labour in the case cbramercialization activity (there are a
negative effect on 101 and 001 and a positice efied 01).

The increase in the size of farms as well as thgmesion of farming to include related

activities such as packaging, increase the demanevdége labour. These findings are also
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consistent with the literature (Benjamin, Corsi @adyomard, 1996; Benjamin and Kimhi,
2006; Blanc, Cahuzac, Elyakime and Tahar, 2008jdtshand Lass, 1994).

The existence of an hail insurance policy is asdedi with a lower propensity to be in the
non-wage labour regime (100) and with a greatepgmsity to be in the wage regimes (111,
011). In fact, if the farmer hired employees, heesponsible for the regular payment of their
wage so that he may be more inclined to lower thle of low cash flow in case of bad

weather.

To stick to the analytical proposition we made he first part of the article, we introduce
further variables that should influence the typelaidfour used: namely, the seasonality of
production, the perishability of produce, and dath the text, the location of the farm.

First, the greater the degree of seasonality ofptieeluction (concentration of production —
H), the less probable family labour regimes arempmared to labour regimes without family.
But, the distinction between the two types of wéadgour is obvious. On the one hand, as
expected, a higher degree of seasonality correspemca higher probability to observe
seasonal wage labour on the farm. On the other, Hamily labour turns out to be associated

with more permanent activities.

The presence of highly perishable produce on tha ffecreases the propensity to be in the
non-wage regimes (100, 000) and the propensityetinlthe wage regimes (111, 011). The
non-wage regimes are less probable because thé hughishable crops generally require

seasonal labour for the peaks of activity. Howettez, negative effect of the perishability on

the wage labour regimes suggests that the farnsergfaa high commercialization constraint

is less disposed to use permanent wage labourhudless flexible and more costly.

4.3 Characteristics of location

The location of the farm in an urban employmenadmompared to a rural area) increases the
propensity to be in the regimes with seasonal hivetkers and reduces the propensity to be
in the regimes with permanent hired workers. lisrtor competition with urban jobs (urban

employment area) increases permanent employmentealudes seasonal employment. This

suggests a substitution between seasonal laboumpamdanent labour. In urban areas, to
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avoid the loss of labour to other types of employmé&rmers seem to prefer to keep their

wage labourers.

Local specialization in the production of fruit anelgetables increases the propensity to be in
the regimes with seasonal hired workers and redingepropensity to be in the regimes with
permanent hired workers. Regional specializati@ndafore seems to create the conditions for
the constitution of a pool of temporary labour @splly with access to temporary immigrant
jobs -ANAEM contract- which differs, depending dretdistrict). Farmers therefore do not
seem to want to keep their wage labourers; thefgipte use the available pool of temporary

labour.

Our variables of location enable us to highligha thsurance role that permanent labour can
play in contending with difficulties of recruitirgeasonal labour. This role increases when the

opportunity cost of off-farm work for the family [sgh.

Thus, our findings show that family labour is coemkntary to seasonal wage labour and
substitute for permanent wage labour. Moreovers@aa labour and permanent labour are
substitutes since competition for wage labour ibaar contexts reinforces the permanent
nature of employment and reduces its seasonalendur the contrary, the existence of a pool

of temporary labour reinforces the seasonnal natbieanployment.
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5 Discussion and conclusion

This study has provided a framework of analysihiwihich the heterogeneity of hired labour
in family farming can be taken into account. It hasabled us to take two neglected
characteristics of family farming into consideratidhe fact that it uses wage labour, and the

fact that it is characterized by seasonality.

The breakdown of hired labour into permanent arag@eal labour is relevant since seasonal
wage labour turns out to be used as a complemefdantdy labour and permanent wage
labour appears to be a substitute to family labbDistinguishing both labour types also brings
to light that substitutability exists between pen@iat and seasonal wage labour. The increase
in the share of seasonal wage labour correspontd®myp to an increase in intra-annual
fluctuations of agricultural activity, but also tthanges in manpower management due to

intensifying competition and pressure to cut castg can occur in other activity sectors.

In many European countries, policies that makeuse of seasonal workers cheaper and/or
easier have been implemented: tax exemption ocwdtynal short term contracts (Germany,
Spain, Netherlands, France...), increase of quotasmporary immigration labour contracts
(Spain, Germany, ltaly, France...), for instance. @ragor point of these policies relies on
the exogeneous nature of the seasons in the dgrausector: indeed, the two hired labour

types, permanent and seasonal, seem to meet speaijporalities of work.

However, the results of this work question the fihett the distinction between permanent
workers and seasonal workers in this sector offlgais the seasonality of work. Competition
and pressure to cut costs can however push theladas between these two types of labour.
We show that wage labour in agriculture can't beatied as a homogeneous category.
Moreover, the fact that the farming sector can @epee the same phenomena as the rest of
the economy (e.g. flexibilisation of employmentpigerlooked. The family nature of farming
has often caused the growing role of wage labouhisrsector to be excluded from analysis.
The development of large farms suggests howeveérthigtrend is likely to increase in the

future.
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[/ Tables and Annex

Table 1- Evolution of labour in professional farmswith fruits and vegetables in 1988, 2000 and 2005

1988 2000 2005
Number of farms 102800 61747 47912

Farmer and partners labour (AWU) 98 304 70 861 %Y 5
(% total AWU) 39% 40% 38%
Other family members labour (AWU) 80 897 28 317 502
(% total AWU) 32% 16% 13%
Total family labour (AWU) 179 201 99 177 77 185
(% total AWU) 70% 56% 51%
Permanent wage labour (AWU) 36 235 30 804 27 64
(% total AWU) 14% 17% 18%
Seasonal wage labour (AWU) 38 838 45 77¢ 43 4211
(% total AWU) 15% 26% 29%
Outsourced labour (AWU) 960 1086 1119
(% total AWU) 0% 1% 1%
Total AWU 255 230 176 846 150 795

100% 100% 100%

Sources : French agricultural census (1988, 20005

Table 2- Summary of existence conditions of the ddrent labour types on the farm

On-farm family work Permanent wage labour Seasonalvage labour
if MRS, , = w+ cthen F> 0| L™ >0 si w+ Q)+[VV+ 0° E(}zﬂ —ow | =L -F-L""
TMRS, > w gthen F= 01 om0 si e+ g )+ wr p () | < 2w
if MRS, = Wthen >0
if MRS, > Wthen =0
Table 3- Labour regimes
Family Permanent Seasonal Regime Frequency Percentage
on-farm work®® | wage labour | wage labour in the sample in the sample
No No No 000 1130 7.0%
No No Yes 001 2 091 12.9%
No Yes No 010 269 1.7%
No Yes Yes 011 1379 8.5%
Ye: Na Na Reference 1( 3903 24.1%
Yes No Yes 101 4724 29.2%
Yes Yes No 110 501 3.1%
Yes Yes Yes 111 2184 13.5%
16 181 100.0%

% Members who are not business partners, betweeags of 15 and 70.




Table 4- Marginal effects on the probability of bebnging to a particular labour regime

100 101 110 111 000 001 010 011
Farmer | age 0.003* -0.001 0.000 0.001 -0.001p* 0@*** |0.000 0.001
(0.001) (0.001) (0.000) (0.001) (0.000) (0.001) |(0.000) (0.000)
exp -0.001** | 0.000 0.000* | 0.001* | -0.001*f 0.000 |0.000 -0.000
(0.001) (0.001) (0.000) (0.000) (0.000) (0.000) |(0.000) (0.000)
at1° 0.041** | 0.022 -0.002 -0.010 0.006 -0.012| .o@m -0.014%*
(0.016) (0.017) (0.003) (0.007) (0.006) (0.008) |(0.002) (0.005)
at2° ref ref ref ref ref ref ref ref
at3° -0.011 -0.025 -0.001 0.013 0.001 0.001 0.0020.024**
(0.013) (0.023) (0.004) (0.013) (0.007) (0.015) |(0.003) (0.010)
gel® 0.048** | 0.033** |-0.003 -0.011 0.005 -0.005 |-0.002 -0.022%**
(0.014) (0.016) (0.003) (0.008) (0.005) (0.009) |(0.002) (0.006)
ge2° ref ref ref ref ref ref ref ref
ges3° -0.016 -0.058* | 0.002 0.012 -0.019t -0.041/®.013** |0.037***
(0.020) (0.030) (0.006) (0.016) (0.010) (0.018) |(0.004) (0.011)
Family |part® -0.054** | -0.037 -0.027*+0.080*** |0.062*** 0.088** 0.012*** P.017**
(0.027) (0.031) (0.007) (0.018) (0.010) (0.015) |(0.004) (0.008)
nc012 |-0.021* | -0.007 -0.001 0.002 -0.000f 0.001| .002* |0.008***
(0.008) (0.009) (0.002) (0.004) (0.003) (0.005) |(0.001) (0.003)
nfl1570 | 0.053*** |0.057*** |0.002 0.019***| -0.009** |-0.024*** |-0.006*** |-0.012***
(0.007) (0.009) (0.002) (0.005) (0.003) (0.005) |(0.002) (0.003)
fat® 0.042* |0.102*** |0.007* |0.061**|-0.026***-0.028** |-0.015*** |-0.014**
(0.017) (0.018) (0.003) (0.010) (0.007) (0.012) |(0.004) (0.007)
fge°® -0.078**|-0.103*** |-0.004  |-0.024** | 0.010* | 0.041***| 0.013***| 0.033***
(0.013) (0.017) (0.003) (0.010) (0.005) (0.009) |(0.002) (0.006)
Farm sgm -0.053**1-0.008*** |0.003*** |0.010*** +0.012*** |-0.003*** [0.001*** |0.009***
(0.003) (0.002) (0.000) (0.001) (0.001) (0.001) |(0.000) (0.001)
tract -0.036***-0.002 0.005*** | 0.028*** | -0.020***|-0.005 -0.001 0.019%+*
(0.006) (0.006) (0.001) (0.003) (0.003) (0.003) |(0.001) (0.002)
comm?® | -0.289**-0.165*** |0.030*** (0.049* |-0.044* |-0.059** | 0.009 0.043*
(0.078) (0.053) (0.010) (0.026) (0.024) (0.029) |(0.007) (0.017)
qual® |-0.032* | 0.040* | -0.005 0.045*4 -0.018* 026*** +0.000 0.028***
(0.017) (0.019) (0.004) (0.009) (0.007) (0.010) |(0.003) (0.006)
insur® | -0.042**(0.011 -0.000 0.040** -0.006 0.018*| -0.005 0.035*)
(0.014) (0.017) (0.004) (0.008) (0.006) (0.009) |(0.003) (0.006)
otef® ref ref ref ref ref ref ref ref
oteof® |0.103** |-0.291**|0.022*** |-0.175*** [0.020*** |-0.139*** |0.002 -0.133%+*
(0.023) (0.035) (0.004) (0.015) (0.007) (0.018) |(0.003) (0.011)
oteoa® | 0.117**| -0.387**%0.028*** |-0.120*** [0.016*** [-0.215*** |0.011** |-0.111***
(0.024) (0.036) (0.004) (0.013) (0.006) (0.020) |(0.003) (0.011)
oteg® |0.026 -0.416**10.030*** (0.001 -0.038***|-0.239*** |0.005** |0.005
(0.017) (0.038) (0.003) (0.014) (0.006) (0.021) |(0.003) (0.010)
oteoag°®| 0.060***| -0.486**40.032*** |-0.086*** |-0.016** |-0.299*** |0.009*** |-0.075***
(0.022) (0.040) (0.003) (0.014) (0.007) (0.025) |(0.003) (0.012)
otem® | 0.075**|-0.242*%*/0.011** |-0.082*** |0.007 -0.123*+0.001 -0.068***
(0.020) (0.035) (0.003) (0.012) (0.006) (0.018) |(0.002) (0.009)

Continued on the next page
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100 101 110 111 000 001 010 011
h -0.067**|0.018 -0.016**+-0.021 0.014* | 0.081**| 0.005 0.026**
(0.022) (0.026) (0.006) (0.014) (0.008) (0.015) |(0.004) (0.009)
p -0.062***|0.030 0.006 -0.044**+0.021** |-0.004 | 0.003 -0.046**
(0.018) (0.022) (0.005) (0.010) (0.007) (0.011) |(0.003) (0.007)
Location|fv° 0.015 0.068*** |-0.011***0.021** |0.015** |0.030*** (-0.007** |0.013*
(0.017) (0.020) (0.004) (0.009) (0.006) (0.010) |(0.003) (0.007)
rural® |ref ref ref ref ref ref ref ref
urban® | 0.007 -0.083**10.008* |-0.006 0.003 -0.021* 0.004 -0.004
(0.018) (0.020) (0.004) (0.010) (0.007) (0.011) |(0.003) (0.007)
rrural® |0.013 -0.014 | 0.000 -0.002 -0.007 -0.011 .00@ -0.019*
(0.022) (0.033) (0.004) (0.013) (0.008) (0.016) |(0.003) (0.009)
Observations = 16181 Pseudo-R2 = 0.212
Standard errors in parentheses, *** p<0.01, *9®5, * p<0.1
° dy/dx is for discrete change of dummy varididen O to 1
Regional dummies were included in the regression
Annex 1- Model structure
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Annex 2- Model calculation

Season 2:
-WkQ- B)- ¢(kQ- B- E™)+ W -
MaxZQEUpQW(Q_Z) c(kQ E )+ WEB+ - S
{s%. R} T-F-F
peu| STWLT B -a(L- B M) WE |,
T-F-F°
with S>0 (@
F,20
F,=20
Thus,
0Z, _ U . U
=— + =0; b
as  oc “ac ()
0Z, _— oU auU .
—2=(w+ -——+u =0withu,F,=0; C
oF, ( Cz)acz o, My HiF, (c)

0Z, ou ou .
=W —-—"+u,=0with,F> =0 d
aF20 acz alz /'12 /'12 2 ( )

(b) is equivalent to:

ouU  ou
— | — | = e
i) @
ouU  duU : . . .
Let W/E =MRS,,,. Depending on the endogeneous variables beingngeriar
2 2

solution or not, we obtain :

F,>0if MRS, , =(w g) et = 0if MRS, >(w ©
F,>0ifMRS , = Wet B=0if MRS, > W

Season 1:
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vax 7=yl ST WL B G(L- R BT W R
{Ll,leFloinerm} T - Fl - Flo
R pEU(pQ(Ll)—V:(kq - B)-¢kQ h- F- M)+ W 5—8,]
T-F-F 0
withL, =0
F20
F°=0
LpermZ 0
Thus,
0Z, — ouU ouU g —. 09 ~ 0q .
e R — +pE — wWk— - ck— | |+ 1, = 0 with =0;
oL (w+ )aC P { ( aLl oL L, Hs Hs b (@)
0z, _~ . 0U au .
—= —_— =0 withy,F=0; h
or, "t W5c, T, A Heh )
0Z, oU _oU . .
=w— =0 withu.F,) =0 [
oFre "o, ol Ao ()
0Z, ou ouU . .
=¢c——-pE +u, =0 with g 1" =0 ;
oLPe™ Clac p ( aczj Ho Hs 0

Depending on the endogeneous variables being anansolution or not, we obtain :

With respect tol, :

ouU

OC 0
*L1>O|pr( C‘z@ 30 f w0

GC
or if, from (e),0” p = (/v G )+,0 kE(_vv+~6)*

L1
or if p° ngl—(w g)+p0° ng (W+~Q)

i aQ 0L, — -
L =0if p° paL1<<w+q)+p o E(w )

With respect toF, andF” :
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F>0if MRS, =(w ¢) and F= 0if MRS, >(w ¢
F°>0ifMRg , = Wand = 0if MRg, > W

With respect toL"™ :

.. 0U ou ~
*LPPM>0if ¢ —+p—E[ ) =0
“ac, Pac, (<)

or if, from (e),c, + sz(Ez) =0

or if (w+ q)+[7v+ 0 E(bﬂ 2w

* LPM =0 if (W G) +[Vv+p2 E(bﬂ <2



Annex 3- Concentration degree of the production, Héindal Index ?°

H‘:i sgmhay* X, 2+§ sgmhaF X, ?
L4 sgmFy : sgmFV

X;, vegetable surface v for the farm i
X; ¢ fruit surface f for the farm i

sgmhaV sgm per vegetable ha for the farm i
sgmhalF sgm per fruitha for the farm i
sgmFY fruit and vegetable sgm for the farm

Annex 4- Weight of perishable fruits and vegetablem total production

((Suer4i * sgmha}/) +( SurfF4I * sgmh?):)
P =

| (TotSurfFV* sgmha\;‘i )

Suer4i highly perishable vegetable surfacetfee farm i
SurfF4i highly perishable fruit surface for the farm i

TotSurfFV fruit and vegetable sface for the farm i
ngha\I/ sgm per vegetable ha for the farm

nghallz sgm per fruit ha for the farin

nghaF\I/ sgm per fruit and vegetable ha for the farm

29 We take into account the difference of intensitfroit and vegetable productions.
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Annex 5- Definition and summary statistics, explangry variables

Variable Definition Mean Sdt Min Max
error
Farmer Age Age (in year) 47 10 19 88
Exp Experience (in year) 17 10 0 63
Atl 1 if farmer agricultural training is lower than | 0.58 0 1
I secondary, else 0
2 o A2 1 if farmer agricultural training is equal to 0.27 0 1
3 g secondary, else 0
o3| At3 1 if farmer agricultural training is higher tha 0.15 0 1
<5 secondary, else 0
Gel 1 if farm general education is lower than 0.41 0 1
- secondary, else 0
= 2 |Ge2 1 if farm general education is equal to secondg0.52 0 1
o8 else 0
o 2/Ge3 1 if farm general education is higher than 0.07 0 1
oo secondary, else 0
Family Nf1565 Number of members between the ages of 15 ad 1 1 15
70
Nc012 Number of children 1 1 0 7
Fge 1 if there is at least one family member with | 0.26 0 1
general higher education, else 0
Fat 1 if there is at least one family member with | 0.21 0 1
agricultural traning, else 0
Farm SGM Business size total SGM (in"1€uros) 9.10 17.04 0.96 986.3
Tract Number of tractors 2.52 2.5( 0 16
Part 1 if there is at least one business partern 0.08 0 1
else 0
Comm 1 if there is an autonomous structure for 0.02 0 1
commercializing products, else 0
Qual 1 if there are production signs of qualitpecd 0.19 0 1
Insur 1 if there isan hail insurance policy, else 0 0.29 ( 1
Production OteOf 1 if the Ote is open-field vegetables, else 0 | 0.16 0 1
OteOa 1 if the Ote is open —air vegetables, else 0 | 0.12 0 1
OteG 1 if the Ote is greenhouse vegetables, else 0 | 0.11 0 1
OteOaG 1 if the Ote is open-air and greenhouse 0.06 0 1
vegetables, else 0
2 OteM 1 if the Ote is mixed farming, else 0 0.17 0 1
O [oteF 1 if the Ote is fruit, else 0 0.38 0 1
H Degree of the concentration of the production | 0.59 0.30 0.00 1.00
(see appendix 6)
P Weight of highly perishable produce on the fanm.45 0.38 0.00 1.00
(see appendix 7 and 8)
Location FV 1 if farming in the area is predominantly fraitd | 0.26 0 1
vegetable production, else 0
S o Urbain 1 if employment area is urban, else 0 0.6f 0 1
@ g|Rural 1 if employment area is rural, else 0 0.21 1
< 2 Autrerural | Lif employment area is remote rural, else 0 0.1p 0 1
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