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Abstract

This article studies the impact of the labour foomemposition of farms — the share of
family labour, permanent hired labour, and seasaivad labour — on farm productivity.
A simple transformation of a Cobb-Douglas functiaiiows us to estimate the relative
efficiency of each labour force. Our estimatiorbased on specialised fruit and vegetable
farms over the period 1995-2006 drawn from the Ehesample of the Farm Accountancy
Data Network(FADN). We show that the labour force compositiofieafs the farm’s
productivity and that family workers are less protive than hired workers even if the
specialisation of some hired worker in seasonah hpgoductivity tasks is taking into
account. The results suggest that this differesdenked with productivity gains inherent
to task specialisation. We also find that seasamalkers are not less productive than
permanent ones altought seasonal work in agriaulisisynonymous with low earnings,

job insecurity and absence of career development.

Keywords: farm performance, labour productivity, workforcentposition, seasonal
work

JEL classification: J24, D24, L25, Q12, J43
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INTRODUCTION

In developed countries, labour force on farms hasnbundergoing important changes
since the end of the eighties. The share of famaibour has declined while the share of
hired labour — either permanent or most often sealse has been increasing [Findeis,
2002]. This trend is new and contrasts with theagng family nature of farming until the
mid-1990s [Schmitt, 1991; Hill, 1993]. Changes bk tlabour force composition may
impact the farm productivity. Task specialisatigRills or incentives to work efficiently

can explain the different labour force productivatyd thus farm productivity.

Whereas agricultural supports decrease and pressarepen up agricultural markets
increase, farm performance is subject of concerrcah be measured by total factor
productivity -the ratio of the outputs to the inpuhat are used- or partial measures of
productivity as labour productivity [Coelli and aR005]. Farm performance can also be
measured by efficiency, notably technical efficig{€arrell, 1957]: if the production
frontier represents the maximum output attainaldenfeach input level, the firm distance

from this frontier is the technical inefficiency tife firm.

In the agricultural economics literature, many emnaai studies have examined factors
that influence farm technical efficiency. Classitattors have largely been studied : farm
size and specialization, type of production, farsngnaracteristics (see Battese [1992] and
Bravo-Utera et al. [1993] for literature reviews)Qthers factors have also been studied:
land tenure [Helfand and Levine, 2004; Davidova aatruffe, 2007], degree of market
integration [Latruffe and al., 2004; Davidova andtduffe, 2007], received subsidies
[Rezitis and al., 2003; Latruffe and al., 2008};.et

However, a few studies have directly focused on timk between labour force

composition and farm productivity. This link hasnsetimes been studied in labour
economics generally focusing on workers’ skill difnces [Mairesse and al., 1989;
Crepon and al., 1993]. In the agricultural econanliterature, a few econometric studies
have formally tested for labor heterogeneity betw&enily and hired labour [Deolalikar

and Vijverberg, 1983, 1987; Frisvold, 1994] but,dor knowledge, none have broken
down hired labour into permanent and seasonal la@lbiough their results often pointed

out the importance of seasonality in the explamatbworker productivity.
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The aim of this article is to study the labour ®rcomposition of farms — the share of
family labour, permanent hired labour, and seasdmadd labour — as an explanatory
factor of farm productivity. We focus on one of tless subsidized agricultural sector and
one of the more exposed to competition: the fruitl aegetable sector. It is moreover
characterized by the large-scale use of wage labewan though family labour remains
important. In France, as in a lot of developed d¢das, the proportion of wage labour on
fruit and vegetable farms has drastically increa@$esn 30% in 1995 to 48% in 2006)

A simple transformation of a Cobb-Douglas functiemables us to estimate the relative
efficiency of each labour force. Our estimatiorbased on specialised fruit and vegetable
farms over the period 1995-2006 drawn from the Elnesample of the European Farm
Accountancy Data NetworfEADN).

The article is organised as follows. In the firston we describe the French fruit and
vegetable sector. In the second section, our reseguestion is set out in more details.
The third section presents the theoretical framé&wtirat leads to our econometric
specification. The fourth section describes thenda&t and the empirical application. This

is followed by the presentation of results and ¢odinng comments.

1 THE FRUIT AND VEGETABLE FARMS IN THE WHOLE
FRENCH FARMING SECTOR

The following sections present a description of fh&it and vegetable secfoand a
comparision with the whole French farming sectodraws on the extrapoled FADN data
(Table 1).

1.1 Comparing the fruit and vegetable farms to thevhole farming sector.

The fruit and vegetable sector differs from the dsthe farming sector by the amount of
wage labour it employs and by its high value-addédreover, government intervention
in fruits and vegetables tends to be lower thaather agricultural sectors

! French sample of the European Farm Accountandg Natwork(FADN)

% French type farming 2011, 2012, 2013, 3211 (opehtfvegetables, open-air vegetables, greenhouse

vegetables, open-air and greenhouse vegetabléy, fru
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According to the extrapolated data from FADN, theitfand vegetable farmisepresent
4% of the French farms. Although they are not nwusy those farms produce 10% of the

agricultural value-added, and use 9% of the tatabant of farming working hours.

In the mean, the economic sfz&f these farms is superior to the average sizaldarms.
Their average SGM (standard gross margin) is ald®@@® 000 € whereas this mean is
around 70 000 € if we take all farms. The averagkieradded of these farms is almost
three times greater than the average of the ehteach farming sector (almost 90 000 €
for a fruit and vegetable farm against around 26 ©@or the whole farming sector, 2006
data). Very intensive in labour and in intermedied@sumption, they use in the mean 2.5
times more labour (that is about 8,000 labour ho@G06 data), and 1.1 times more
intermediate consumption (i.e. almost 120 000 €)620ata) than does the agricultural
sector. However, they are less capitalistic thameofarms (the mean value of capital
asset is about 130 000 € for the fruit and vegetédn@ims against 180 000 € for the whole
set of farms, 2006 data)

Those farms are far less family than French farmgeneral: only 17% of the fruit and
vegetable farms use exclusively family workforceaiagt 64% for French farms (2006
data). 50% of fruit and vegetable farms use sedswoakforce in addition to family
workforce against 19% for the entire farming secilithough the proportion of farms
using exclusively permanent worker in addition &nfly workforce is the same in the
fruit and vegetable sector than in the entire fagrsector (about 8%), the share of farms
using both forms of hired labour (permanent andsageal) is far greater in the fruit and

vegetable sector (25% against 8%).

% Farm type 2011 2012 2013 3210

* The Standard Gross Margin (SGM) enables to detertie economic size of farms: it corresponds ¢o th

value of production minus the cost of variable fast(in €).

® The superficies of fruit and vegetable farms isBer, in the mean, than the superficies of otlaemis (20
ha against 76 ha for other farms, 2006 data). Sihedand is accounted as capital asset, capisdtasre

generally smaller for the fruit and vegetable farms
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Table 1- Summary statistics on the fruit and vegetale sector and on the entire French farming sector
(Extrapoled FADN data)

1995 2006 Evolution 1995-20Q6
Fruit and Fruit and Fruit and
vegetable vegetable vegetable
farms | All farms farms | All farms | farms |All farms
Number of farm 19 090 428 482 12 240 346 194 -36% -19%
Mean SGM ( € 10"4) 9 6 10 7 +119 +17%

Mean added value (€) 73 930 37 676 89 183 26 373 1%+2] -30%
Mean gross product (§) 145 235 | 118 227 207 739 135441 +43% +15%0

Mean labour (h) 7 893 4 087 7 984 3181 +1% -22%
Mean fixed assets (€) 129383 166 613 129864 PBOR +0% +8%
Mean intermediate

consumption (IC) (€) 71 306 80 55( 118 556 109 (88+66% +35%
Productivity (AV €/h) 9,4 9,2 11,2 8,3 +19% -10%
Productivity (AV €/K € 0,6 0,2 0,7 0,1 +20% -35%

% family farms 32% 70% 17% 64% -47% -9%
% farms with seas. hir

labour 40% 16% 50% 19% +25% +199
% farms with perm.

hired labour 12% 9% 8% 9% -33% 0%

% farms with seas. angd

perm. hired labour 16% 5% 25% 8% +56%0 +60%b6
% family labour 70% 91% 52% 87% -26% -4%
% seasonal labour 19% 4% 36% 6% +89% +50p0
% permanent labour 11% 5% 12% 7% +9% +40%

All monetary values are in 2000 €

Therefore, the fruit and vegetable sector is malarged than is the entire agricultural
sector. In fruit and vegetable farms, the familipdar only represents 52% of the total
labour against 87% for the entire farming sectod the seasonal workforce corresponds

to % of the hired labour.

The labour productivity in those farms (value adtiabur hour) is greater than the labour
productivity in the farming sector in general (andull€/h against 8€/h for the entire
agricultural sector, 2006 data). The capital pranity (value added/value of capital

asset) is greater in fruit and vegetable farmsf0ifvested € against 0.1€ /invested € for
the entire agricultural sector). This high capipabductivity reflects the fact that these

cultures are pretty intensive: they create a higlie-added on a small surface.
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1.2 Evolution from 1995 to 2006

The fall in the number of farms has been far monpartant in the fruit and vegetable
sector (-36%) than it was in the entire farmingtee¢-19%). This decrease in the number
of farms was accompanied by an increasing in therage size of farms (+10 000 € in
SGM in the mean).

Identically, the changes in the workforce natureehdeen far deeper in the fruit and
vegetable farms than they were in the entire fagnsiector. The share of the family labour
has strongly decreased in the fruit and vegetabttos (-26% against -4% in the entire
agricultural sector). The share of the permanebbua has remained relatively still

(around 11%) whereas the share of the seasonaliabse sharply from 19% to 36%.

Whereas the total amount of labour has decreaséeinvhole farming sector (-22%), it
has remained relatively stable in the fruit andetable sector (+1%).

Although the average value-added of French farmsedsed of 30% between 1995 and
2006, the value-added of fruit and vegetable farnmsreased of 21%. Since the

intermediate consumptions of these farms increasexhgly by this period (+66%), the

growth of their value-added is based on a sharprtr@f their gross product.

The labour productivity has risen in the fruit arebetable farms (+2€ per hour), whereas
it has slightly decreased in the whole farming sect1€ per hour). As for the capital
productivity, it has decreased in the farming se¢t85%), whereas it has risen for the
fruit and vegetable farms (+20%).

The fall in the number of farms came with an insieg in the average size of farms as in
the entire sector. However, the value-added ot fiad vegetable farms increased by this

period while the one of the whole farming sectocréased.

Whereas the total amount of labour remained rethtigtable in the labour-intensive fruit
and vegetable sector between 1995 and 2006, theurgnmaf wage labour rose. The

changes of the labour force composition may implaetfarm productivity.

2 RESEARCH QUESTION

The use of hired labour in family farming is synarmgus with a greater division of labour,
with a better specialization for manual tasks amtling to productivity gains. However,
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due to the hardly predictable and seasonal natfiragdcultural activity, controlling
workers’ effort is difficult when only relying onbservable performances. As family
workers are the full residual claimants, they hbess incentive to shirk. On the contrary,
the use of hired labour generally implies supeonstosts which depend on the incentives
for workers to shirk [Allen and Lueck, 1998].

Some studies have highlighted that in the agricaltsector the recruitment of seasonal
workers instead of permanent workers does not ogflect the seasonality of work: the
existence of under-employed permanent workers dyseriods of slack activity generates
hoarding costs, but enables the farmer to reduceuitenent costs and ensure the
availability of a certain amount of labour for theak season [Bardhan, 1983; Darpeix and
al., 2008]. Thus, for any job, related or not t@sanal activity, the farmer could either

choose a permanent or a temporary contract.

This contract choice may affect the worker produttiand thus the farm efficiency fort
two reasons. First, farming skills are based onvkedge that are location, crop and farm
specific. For jobs requiring specific human capitatestment, the investment decision
depends on the expected stability of the labouati@h [Becker, 1980]. Long labour

relations may be an important source of efficiency.

Secondly, efficiency wage models hypothesize thairker productivity depends
positively on the real wage rate [Stiglitz, 198That is, the wage premium induces less

shirking and selective recruitment of better wosker

The permanent contract is more stable, often bgised and accompanied by non
monetary compensations such as accomodation, laaal..l In agriculture, permanent
contracts generally lower the incentives for woskar shirk [Eswaran and Kotwal, 1985;
Pal, 1999, 2002]. The temporary workers may be npooeluctive in order to obtain a
permanent contract. However, the likelihood of teeewal of a temporary contract into a

permanent one is low in the fruit and vegetabldémec

The permanent workers are expected to be more ptiegduthan the temporary ones
thanks to their specific human capital and to thegher oportunity cost of being fire.

However, in agriculture, despite the temporary ranf the contract, continuity generally
exists in labour relationships [Lamanthe, 2005]astmal workers generally come back
year after year in the same farm and accumulateifspakills as permanent workers do.

Moreover, some temporary contracts, specific to dgecultural sector, may also have
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high incentive. OMi contracts, temporary immigration contracts for kyorepresent
almost 20% of French seasonal workhese workers come to France for six months to
work on a specific farm. The right to stay in Frans linked to the labor contract. If the
workers are fired they have to leave the Frenchittey and may have difficulties to come
back the following year. Thus, the opportunity co$tbeing fired for these workers is
high, and this increases the cost of being caughkiag. It results in higher levels of

effort.

Labour force composition of one farm is expectedntpact its productivity. However, it

has rarely been studied as such in the agriculegahomics literature.

Previous studies on farm performance have focusetth® impact of the farm structure on
its efficiency. The distinction between individuarms, co-operatives or corporate farms
has largely been studied mainly in transitionalremuies (see Gorton et al. [2004] for a
literature review) but also in other countries,elilPortugal for example [Hallam and
Machado, 1996].

However, the existence of hired labour on familynfa has often been neglected. The
labour force composition in this kind of farms hasely been taken into account. Some
papers distinguish farms that hire labour and fattmas do not. They show that farms with
hired labour are less efficient than pure familgnia [Hallam and Machado, 1996; Rezitis
and al., 2003]. Moreover, previous studies haveenalkto account the share of hired
labour in total farm labour [Hallam and Machado 949 Latruffe and al., 2004, 2005;
Davidova and Latruffe, 2007; Lambarraa and al., 20Gtruffe and al., 2008; Zhu and
al., 2008; Lambarraa and al., 2009]. Their resaifesnot conclusive: some suggest that the
share of hired labour has a positive impact on faffitiency [Lambarraa and al., 2007;
Lambarraa and al., 2009] confirming the expectathmat hired labour induces gains from
task specialisation. Other studies suggest thaimipact of the share of hired labour on
farm efficiency is negative, supporting the hypailsethat family workers are more
concerned about the production processes and haeatives to work efficiently [Hallam
and Machado, 1996; Rezitis and al., 2003; Latrafifiel al., 2005]. Lastly, studies bring

together both views by showing that the resultsedeljpon the home country of the farm

® Office des migrations internationales, French agen charge of migration.

" OMI data and French agricultural census from 2005.
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and on the type of production, in particular livaat or crop [Latruffe and al., 2004; Zhu
and al., 2008]. In these studies, the workforce position is not investigated as such, but

is treated as a variable among others.

The studies that directly focused on labour prowhitgt also have heterogeneous results
[Deolalikar and Vijverberg, 1983, 1987; Frisvold994]. Deolalikar and Vijverberg
[1983; 1987] analysed the output effects of famalyd hired labour. They had mixed
results with different data. In the earlier stuthgy found that family labour has a higher
impact on output than hired labour. Converselytha later study, they found that hired
labour have a greater impact on output than fahaiypur. They suggested that this latter
result may be due to seasonal differences in lapoagtuctivity. Reffering to Nath’s study
[1974], they argued that the marginal productivitylabour is higher for peak season
tasks, where hired labour predominates, than fackskeason tasks where the share of
family labour is often higher. Thus, hired workensy be specialized in high productivity
tasks. Although they pointed out the importances@sonality, the distinction between
permanent and seasonal hired labour is not coreideas being pertinent for
understanding the relative contribution to effiagnof all labour types together with
family labour. However, this distinction could alldo control for task seasonality and to
compare two kinds of labour used in both the busy the slack season: permanent hired

workers and family workers.

The aim of this paper is to study the impacts afouss labour force mixes (composed of
family labour, permanent hired labour and seasdmabd labour) on the average
productivity of farms.

3 THEORETICAL FRAMEWORK

The production function is specified as a simpleblz®ouglas function with only two
production factors: capital and labour. DrawingMairesse [1989], Crepon and al.[1993]

and Mouelhi et al. [2001], we consider an aggregagasure of labour that takes into
account the labour force composition. The prodwctiabour for farmi at datet L,

aggregates different types of labour correctingth&ir unequal marginal productivity:

L:t = {am + (1+ ,U) Litperm+ (1+ V)Lnsea:
L, =L, (1+ uRperm +v Rseay

10
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with L*™ family labour in hours for farin  at date
Ly*™ permanent hired labour in hours for farm at date

> seasonal hired labour in hours for farm at date ,

Lit - Li[t)erm + Litfam + Lnsas,

(1+ w) relative efficiency ratio, namely permanentdabproductivity relative téamily labour
productivity ( family labour productivity normalized 1),

(1+v) relative efficiency ratio, namely seasl labour productivity relative to faiplabour
productivity ( family labour productivity normalized 1),

Li[t)erm

Rperm = ,
L,

Rsail ="t
L,

Let the production function be:

Y, = ak! L/
with K, the capita

By taking natural logarithm of this equation andngsthe Taylor series abg(1- x)about

0, we have:
log(Y, ) = cst+alog(K )+ Blog(L )+ Bu Rperm+ v Rsga

Turning to the empirical model, we draw from (3hetfollowing equation that we

estimate on an unbalanced panel:

log(Y, ) = cst+alog(K )+ B log(l, )+ Su Rperm+ SV Rseas
with &, corresponding to the statistical noise.

This model allows us to estimate the relative éfficy of each labour force.

11
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4 DATA USED AND DESCRIPTIVE STATISTICS

4.1 Data

Data from specialised fruit and vegetable fatmwser the period 1995-2006 are obtained
from the French sample of the Farm Accountancy DNg¢awork (FADN). The FADN
database contains information about farms’assetiyuds, production costs, incomes, as

well as labour input (family and hired labour)

The FADN database distinguishes non wage earninggeve from wage earning workers.
The non wage earning workers are not paid or thages are not counted as costs but as
private payments. We assume that this distinctinon(wage earner/ wage earner)
corresponds to a distinction between family workangl hired worker. Indeed, family
workers are generally non wage earners. They agewaners in less than 1% of fruit and
vegetable farms and, in this instance, they onpresent 5% of total labarThe FADN
database also distinguishes permanent and seaswoniaérs. A worker is a permanent
worker if “during one year, he works at least oy ger week (except leaves)”.Otherwise

he is a seasonal worker.

Y,

. Is measured by the gross value-added (gross ongiurom the value of intermediate
goods and servicesk, by the depreciated value of fixed assets apdby the worked

hours. For wage earners, worked hours are coumtad payslips. Therefore hired labour
may be underestimated if there is unregistered wbdt family workers, worked hours

are declared.

We deflate all monetary values (at current pricéhveorresponding price indékto get

the values at constant price.

The definition and the description of the variabdes presented in Annex 2.

® French type farming 2011, 2012, 2013, 3211 (opeli-fvegetables, open-air vegetables, greenhouse

vegetables, open-air and greenhouse vegetabléy, fru
° Data from the French agricultural census of 2000.

% Index of purchase prices of the means of agricaltproduction (investment and intermediate

consumption), index of producer prices of fruit arejetable products (Agreste data).

12
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The FADN database lacks informations about farmrattaristics. For instance, the
production (what types of fruit or vegetable aredarced), the way of commercialization
(where and how this production is sold: cooperajv&ipermarkets or export...) or the
workers’ skills are unknowed. That's why we use gladata: thanks to the double
dimension of panel data (time and individual), ipsssible to take into account the
influence of non-observable (or non-observed) irdiial characteristics on the individual
behavior when these characteristics are stabletawer We also include annual dummies
to take into account annual events or charactesighat influence all farms in a similar

way.

4.2 Sampling

Our sample is an unbalanced panel. The FADN dagabastains 834 fruit and vegetable
farms observed at least 2 years over the period5-P8®6 (4596 farm-year pair

observationsY.

Few gross values added are negatives (71 farmsidBdarm-year pairs observations).
Looking more precisely at the data set, the negatalues added correspond to very low
annual production that can be due to significaimhatic incidents. As these values are
likely to bias our results and as we can not cdritothe smallness of the production due
to climatic incidents, farms with negative valueklad are excluded from the sample (9%

of all farms}?.

Our sample definition may introduce problems ofesébn bias. However, observations
seem to be dropped in a random way: the probabititya farm to have at least one
negative gross value-added do not seem to be dyrongelated with farm characteristics

(probit estimations).
A total of 763 farms (4153 farm-year pair obserga$) are thus selected.

The characteristics and the evolution of our sanapéesimilar to the ones of the fruit and

vegetable sector presented in section 1 (see Abhex

1 Taking into account the sampling weights, thesenfarepresent around 13 000 farms.

2 1t would have been possible to use the Heckmamthadology for correcting this selectivity bias.
Nevertheless, it would have been complicated argrécise as only few farms have negative values édde

and as we lack exogenous variables.

13
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5 RESULTS AND DISCUSSION

As expected, individual specific effects existThese individual effects are correlated
with regressor$. Indeed, the non-observable farm characteristict tan affect the
production level (as management quality) can easdéycorrelated with the quantity of
factors (labor and capital). As the random-effeadel requires the individual effect-
regressor independence, we use a fixed-effect astm that gives an unbiased estimate
regardless of violation of this assumptidrThus, we estimate the equation by an OLS.
The within estimator is computed by using the xtoegnmand of stata. We correct for

heterocedasticity. No autocorrelation was fotin@ihe results are reported in table 2.

We use a stratified random sample. Sampling weigtgsavailable in the FADN database.
OLS and WLS are non biased estimators which asyugalty converge. The selection
bias which is coming from our sample definitioneast the relative weights of each
observation. As OLS is more robust to bad spedificas of weights, we use the OLS

estimation. However, we note that small farms aréeurepresented in the sample.

The results show that the elasticity of productielatively to labour is much higher than
that relatively to capital. In fact, as the frundavegetable sector is a labour intensive
sector, we expect that the contribution of labooirproduction is higher than that of

capital.

The coefficients of the workforce composition véates (Rseas, Rpermlare both

significant. Thus, the labour force compositionueinces the farm productivity.

13 Fisher test (Prob > F =0.0000)
“ Hausman Test (Prob>chi2 = 0.0000)
> Greene, 2000], p289.

' Wooldridge test (Prob > F =0.1828)

14
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Table 2- Results of the panel estimation (xtreg Sta command)

LogVA LogVA
LogK 0.059** 0.065**
(0.030) (0.031)
LogL 0.599***  10.984***
(0.089) (0.112)
Rperm 1.415%**
(0.312)
Rsea 1.526%**
(0.316)
Year 95 0.236** 0.002
(0.094) (0.084)
Year 96 0.098 -0.117
(0.084) (0.074)
Year 97 0.159** -0.039
(0.080) (0.069)
Year 98 0.039 -0.165**
(0.083) (0.077)
Year 99 0.027 -0.163**
(0.081) (0.071)
Year 00 0.171* -0.006
(0.078) (0.070)
Year 01 -0.065 -0.224**
(0.100) (0.096)
Year 02 0.092 0.081
(0.076) (0.076)
Year 03 -0.233** | -0.243***
(0.093) (0.094)
Year 04 0.022 0.024
(0.076) (0.077)
Year 05 -0.012 -0.004
(0.065) (0.065)
Year 06 ref
Constant 4.225*** | 1.601
(0.889) (1.113)
Observationg 4153 4153
Number of id[763 763
R-squared 0.085 0.072

15
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The relative efficiency ratios of permanent andsseal workers (respectivelit+ 1) and
(1+v)) are non linear transformations of the coefficeenf RpermandRseas(estimated
parametersSu and Sv). Their variance, standard error and significaneeel are

calculated using Delta method (see Greene [20053p358 - Stata’s nlcom command).

The nonlinear calculations are reported in Table 3.

Table 3- Relative efficiency ratio of permanent wokers (1+ &) and seasonal workerg(1+V)

LogVA Coef. Std. Err. t P>t [95% Conf. Interval]
1+4) 3,364 0659 511 0,000 2,072 4,656
1+v) 13,549 0,691 5,13 0,000 2,193 4,905

The permanent labour productivity is significantigher than the family ongX+ ) > 1).

The same result is found for seasonal labour. Aslisenguished seasonal and permanent
hired labour, the difference between the permatadydur productivity and the family one
can not be due to seasonal differences in laboadtymtivity as Deolalikar and Vijverberg
suggested [1987]. This difference of labour produtst is in line with the results of
previous studies that suggest that family farmslass efficient than farms with hired
labour as the division of labour is lower in famigrm [Latruffe and al., 2004; Lambarraa
and al., 2007; Zhu and al., 2008; Lambarraa and2809]. It suggests that family labour
is less productive than hired labour as family vevskare less specialised on specific
tasks. The productivity gains due to the divisidnlabour and the task specialisation
exceed the productivity loss due to hired workerahbazard.

When comparing relative efficiency ratios of perreahand seasonal worker@ ¢ &) and
(1+v)), our results show that the seasonal workers aogenproductive than the

permanent ones. However, the coefficients of waddo composition variables

(Rseas Rpery are not significantly different (ttest p=0.45)hdreby, the difference of
workers productivity is not significant.

Permanent workers were expected to be more produtitan seasonal workers thanks to
their specific human capital and to their highewoxpnity cost of being fire. Several
reasons can explain that the difference of prodiugtis not significant. Firstly, as we
noted in the data description, hired labour mayubéerestimated due to unregistered

work. The seasonal labour productivity can be ostmated as unregistred work can be
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more common for seasonal work than for permanenmkw8econdly, seasonal workers
are employed for peak season tasks when the méangioductivity of labour is higher.
Permanent workers can be less efficient at somatpa@f the season as they may be
underuse (hoarding cost theory). Lastly, specifjdailtural temporary contracts (as OMI
contracts) do not put less incentive on workersitharmanent contracts. Moreover, the
temporary nature of the seasonal contract do n@&vemt specific human capital

investment as seasonal workers generally come yakafter year.

6 CONCLUSIONS

This study provides a framework to focus on theawctpof the labour force composition
on farm productivity. It has enabled us to estinthie relative efficiency of the different

types of labour force present on the farm.

This work shows that the labour force compositidie@s the farm’s productivity. This
result is in line with previous studies using diffiat methodologies. They also highlight
the importance of distinguishing family and hiredbdur and suggest that the distinction

between permanent and seasonal hired labour majhienuseless.

We find that, specifically for fruit and vegetalilems, family workers are less productive
than hired workers: this result holds even morepfmanent hired workers. We also find
that seasonal workers are not less productive peamanent ones although seasonal work

in agriculture goes with low earnings, job insetudand absence of career development.

Our methodology does not enable us to identifyekact cause of heterogeneity in labour
productivity among farm workers. However, we suggbat this results from productivity
gains inherent to task specialisation for permamém®d labour and from specialisation in
high-productivity tasks for seasonal hired laboutiowever, the relatively high
productivity of seasonal workers can also be relate specific agricultural temporary
contracts that put incentive on workers. Indeedpde of low earnings and job insecurity,
the temporary immigration contracts for work lowtke incentives for workers to shirk as

the right to stay in France is linked to the labontract.

Between 1995 and 2006, labour force compositioffiroih and vegetable farms exhibited

deep changes although the amount of labour hasimechaelatively stable. At the same
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time, the value added of these farms drasticalgraased. Our result suggest that this
dynamism of the fruit and vegetable sector by tkeiqud 1995-2006 may be linked to

changes in the workforce composition.
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7 TABLES AND ANNEX

Annex 1- Summary statistics on the fruit and vegetale farm of the sample

(Extrapoled FADN data)

1995 2006 Evolution
Number of farms 14 994 9 064 -40%
Mean SGM ( € 10"4) 9 11 22%
Mean value added (€) 76270 126785 66%
Mean gross product (€) | 145 034 251 581 73%
Mean labour (h) 8169 8254 1%
Mean fixed assets (€) 120 853 141 144 17%
Mean intermediate
consumption (IC) (£€) 54 955 101487 85%
Productivity (AV €/h) 9,3 15,4 66%
Productivity (AV €/K €) |0,7 0,9 29%
% family farms 29% 15% -48%
% farms with seas. hired
labour 41% 48% 17%
% farms with perm. hired
labour 13% 9% -31%
% farms with seas. and
perm. hired labour 17% 28% 65%
% family labour 69% 50% -28%
% seasonal labour 19% 27% 42%
% permanent labour 12% 14% 17%
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Annex 2- Definition and summary statistics, explantory variables

Variable Definition Mean | Std. Dey. Min| Max| Obsations
LogAV Log (Gross value |overall 11,07 | 1,30 0,00 | 13,7N = 415
Qddzeggo between 105 | 497| 1348 n= 763
(in euros) within 0,85 -0,26 | 16,04/ T-bar = 5,44
LogK Log (Depreciated |gyerall 11,44 | 1,20 -0,17| 14,7IN = 415:
value of fixed | o1yeen 1,09 6,54| 1455 n= 763
assets)
(in 2000 euros) within 0,59 0,46| 15,16 T-bar 4%,
LogL Log (Worked hourspyerall 8,93 |0,73 7,38 | 11,3N = 415!
between 0,74 7,38| 11,11 n= 763
within 0,21 7,05 | 9,96 | T-bar=5,44
Rperm Permanent work/ loverall 0,16 |0,23 0,00 | 0,96|N = 415:
total work between 0,21 0,00 093] n= 763
within 0,10 -0,51 |1 0,93 | T-bar=5,44
Rseas Seasonal work/ totipyerall 0,36 |0,28 0,00 | 0,99|N = 415!
work between 0,26 0,00 0,98 n= 763
within 0,12 -0,37 | 1,05 | T-bar=5,44
Year 95 | 1if the year is 1998verall 0,07 |0,26 0,00 | 1,00|N = 415:
else 0 between 0,14 0,00| 0,50 n= 763
within 0,23 -0,43 | 0,99 | T-bar=5,44
Year 96 |1 if the year is 199§yerall 0,08 |0,27 0,00 | 1,00|N = 415
else 0 between 0,15 0,00| 050 n= 763
within 0,25 -0,42 | 1,00 | T-bar=5,44
Year 97 |1 if the year is 199dverall 0,08 |0,27 0,00 | 1,00|N = 415
else 0 between 0,12 0,00 0,50 n= 763
within 0,26 -0,42 | 1,00 | T-bar=5,44
Year 98 |1 if the year is 1998verall 0,08 |0,27 0,00 | 1,00|N = 415
else 0 between 0,11 0,00] 0550 n= 763
within 0,26 -0,42 | 1,00 | T-bar=5,44
Year 99 | 1if the year is 1998verall 0,09 |0,28 0,00 | 1,00|N = 4153
else 0 between 0,11 0,00] 0550 n= 763
within 0,27 -0,41 | 1,00 | T-bar=5,44
Year 00 |1 if the year is 2008yerall 0,09 |0,28 0,00 | 1,00N = 415:
else 0 between 0,10 | 0,00| 050 n= 763
within 0,27 -0,41 | 1,00 | T-bar=5,44
Year 01 | 1if the year is 200dverall 0,09 |0,28 0,00 | 1,00|N = 415:
else 0 between 0,10 0,00| 050 n= 763
within 0,27 -0,41 | 1,01 | T-bar=5,44

Continued on the next page
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Variable Definition Mean | Std. Dey. Min| Max| Obsations
Year 02 | 1if the year is 2008verall 0,09 |0,28 0,00 | 1,00|N = 415
else 0 between 0,10 0,00 050 n= 763
within 0,27 -0,41 | 1,00 | T-bar=5,44
Year 03 | 1if the year is 2008verall 0,08 |0,27 0,00 | 1,00|N = 415:
else 0 between 0,10 0,00 050 n= 763
within 0,26 -0,42 | 1,00 | T-bar=5,44
Year 04 | 1if the year is 2004verall 0,09 |0,28 0,00 | 1,00|N = 415:
else 0 between 0,11 0,00 050 n= 763
within 0,27 -0,41 | 1,00 | T-bar=5,44
Year 05 |1 if the year is 2008verall 0,09 |0,29 0,00 | 1,00|N = 415
else 0 between 0,15 0,00 050 n= 763
within 0,26 -0,41 | 1,01 | T-bar=5,44
Year 06 |1 if the year is 2006yerall 0,08 |0,27 0,00 | 1,00|N = 415
else 0 between 0,15 0,00| 050 n= 763
within 0,25 -0,42 | 1,00 | T-bar=5,44

NB: Min/Max (betweep= Mith Max ¥ and Min/Max (withir) = Min/ Max( x - x— ¥
That is why some min value may be negatives.
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