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Abstract

Kosovo, like most of rural Central and Eastern petohas witnessed

substantial out-migration in recent years, prongptitebates on the effect of
migration on agricultural efficiency. This paperdagsses this issue, drawing on
a large (n=2217) and representative sample of @grr@al households. A two-

stage estimation procedure is followed: a fronterhnique to estimate the
effect of migration on farm efficiency, followed kg propensity score based
matching approach to robustly estimate the sameage effect on efficiency

for different levels of migration intensity. Migrah has an efficiency

decreasing effect which is amplified for better emted and older workers.
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Migration and Agricultural Efficiency in Kosovo

Introduction

Rural areas in many developing and transitionahentdes have witnessed significant
outmigration in recent years. Outmigration has ¢ehtb be relatively greatest from
the most impoverished regions, which also tendetanost reliant on agriculture as a
source of income and employment (Bolganschi, 20Il¢. impact on rural areas can
be considerable, for instance studies for Bulgddttrich and Jeleva, 2009),

Romania (Surd, 2010) and Ukraine (Peacock, 2018¢riee villages either almost
entirely depopulated or consisting of elderly resitd and their grandchildren after
those of working age migrated in search of betsed pmployment. This leads to the
important question of what has been the impact afration on agricultural

efficiency?

This paper analyses the impact of migration on féenhnical efficiency in
Kosovo, drawing on an extensive and representasuevey of agricultural
households. Kosovo was selected as an exemplagyvdasre outmigration has been
particularly high (Gashi and Haxhikadrija, 2012§id@he majority of rural households
engage in farming. The impact of migration on fagfficiency is assessed using a
two-stage estimation procedure: a frontier techmidqo estimate the effect of
migration on farm technical efficiency, followed laymatching estimation approach
to robustly estimate the sample average effectfbaency for different levels of
migration intensity. This two stage approach act®udor empirical identification
problems and lagged decisions, and the paper mewwdmore robust and nuanced
analysis of the impact of migration on agricultuedficiency than present in most

previous studies by considering the percentageot#l tavailable work time per



household per year accounted for by migration (atign intensity). Distinctions are
also drawn between male and female, and skilledussétilled migrants, as well as

assessing if the impact of migration varies by agelth of household and region.

The study contributes to the literature, partidylavithin the context of the
New Economics of Labour Migration (NELM), and theiegtions of whether
migration affects technical efficiency and if these a relationship whether it is
positive or negative. While Kosovo can be considexe extreme case, most of rural
Central and Eastern Europe has witnessed signifimalamigration in recent years,
particularly of adults of working age, the bettdueated and from the poorest regions
(OECD, 2012). Assessing the impact of migratiorfamm efficiency is thus of wider

importance within the region.

Case Context

Over several decades rural Kosovo has witnessedtasutal outmigration. Not

surprisingly, internal outmigration has been reklly greatest from the poorest
regions, whilst there was an inflow of migrants ttee more developed regions,
particularly the capital city of Pristina (Vathi é&mBlack, 2007). Although in general
there is no agreement in the literature on whetmggration has changed the
educational composition of the labour force in Kasosince on average migrants
only have completed secondary education (GashiHmdikadrija, 2012), analysis
indicates outmigration of more educated people froral to urban areas, constituting

a “brain drain” (e.g. Haskuket al, 2004).

The statistical information on international migoat from Kosovo is

unreliable. A country report prepared for the E@ap Commission (Gashi and



Haxhikadrija, 2012) quotes two estimates which véigm 415,000 to 800,000
migrants from a resident population in 2011 of InTi#lion (ASK, 2012). Although it
is often claimed that migration out of Kosovo wascéd due to the military conflict
in 1999, a UNDP (2010) survey of the reasons fagration identified that in only
18.2% of cases was the motive related to this,hemnd3.8% involved other political
reasons, but the most important impetus was ecanddf.9%). The latter is
reflected in the pattern of emigration from Kosdvom the 1960s to 2011. The
largest share of emigration, 53.6%, took place-posflict (UNDP, 2012). Moreover,
intentions to migrate remain widespread: the UNDR/e&y reports that in 2011 15%

of household heads intended to migrate, 70% of kvfac economic reasons.

Due to its scale, migration (internal and interoadl) has potentially
significant ramifications for rural Kosovo, beariitgmind that 62% of the resident
population lives in rural areas and that the sharéhe labour force engaged in

agriculture is 49% (ARCOTRASS, 2006).

Theoretical Framework

Various macro- and micro-economic theories and risodé migration have been
proposed and tested over several decades (Massay, 1993). In neo-classical
theory, individuals decide to migrate or not basada comparison of expected costs
and benefits. More recently, the New EconomicsLabour Migration (NELM)
relates migration to production and incomes in hbeseholds (communities) from
where migrants originate. It challenges the nessital assumption of individual
decision making, arguing instead for a collectieaigehold perspective on the spatial
allocation of labour (Stark and Bloom, 1985). Th&LW also recognises that

migration typically occurs under conditions of metrkailure.



In the case of missing or imperfect credit and iasae markets, the migrant
acts as a financial intermediary who, through reanites, enables rural households,
particularly those poor in liquid assets, to oveneccredit and risk constraints (Taylor
and Wyatt, 1996; Rozellet al, 1999). The impact of migration on technical
efficiency will be positive where remittances relaxedit constraints and enable
efficiency improving investments. However, the imapaf remittances on farm
efficiency may be negative where they provide ruralisehold members with an
income that lessens their incentives to engagagiitdtural production. Therefore,
remittances may change preferences between workegwe. On the other hand,
labour market imperfections may weaken technicéiciehcy in the absence of
perfect substitutes for lost household labour (@wsénd Taylor, 2012). There is a
debate in the academic literature as to whetheratidg increases or depletes human
capital. Theoretically, Starlet al. (1998) argue that the opportunity to migrate
increases human capital in migrants who inveshtoeiase their opportunities upon
migration, as well as in workers who stay in honmardgry (“a brain gain”) in
comparison to a situation of a closed economy. Hewe households are
heterogeneous and it cannot be claimed that somthesh do not lose (at least

temporarily) human capital embedded in the migfamily labour.

The theory relating to the relationship between ratign and agricultural
efficiency is, thus, ambivalent and empirical ewvide conflicting. Under perfect
markets, migration should not affect farm efficigrgince there are no transaction
costs, perfect substitutes for family labour arstantaneously available, and credit

and liquidity constraints are absent. However,sitassumed here that, as in most



emerging economies, markets in Kosovo (labour, igredghsurance) are
underdeveloped, with high transaction costs. Tleeefa statistically significant
relationship between farm household technical iefficy and migration intensity is
expected. Whether this relationship is positivenegative is a case of empirical

estimation.

To date the few empirical studies of the impactnogration on technical
efficiency fail to provide consistent results comieg the direction of the
relationship. For instance, Mochebelele and Wihtelson (2000) found that
technical inefficiency was greater amongxin-migrant households in Lesotho,
suggesting that migrant households benefited frash cesources that allowed them
to buy inputs when required and improve overallmfamanagement. Similarly,
Nonthakot and Villano (2008) in their study of eféincy of maize farms in Northern
Thailand estimated that technical efficiency onnang farms was 10% higher than on
non-migrant ones. However, Rozel al. (1999) found that the net impact of
migration on incomes from maize production in Chiwas negative although
remittances partially offset this loss. JokischO2)) while not formally testing the
impact of migration on technical efficiency, argukat outmigration in Ecuador had

little impact on farm production and land use.

One reason for the inconsistency in findings mansfrom the treatment of
migration. In some studies it has been treated d®raogenous act, failing to
differentiate between types (male / female, skillednskilled, young / old etc.).

Moreover, much analysis has depended on a binamgbl@ (non-migrant versus



migrant households) that fails to capture what bantermed migration intensity

(percentage of household members absent and fotdmm).

Data and Definition of variables

The data employed in the study were obtained frdma &nnual Agricultural
Household Surveys (AHS) conducted by the Statistigfice of Kosovo (SOK)
between 2005 and 2008. To construct the samplek, (8®10) applied a two-stage
sampling process, first stratifying by region ahdrt by farm size (cultivated area).
Within each category, agricultural households wareglomly selected for face to face

interview?!

The survey provides, for each household membesrnmdtion on age, gender,
educational attainment and the number of monthat &ll, the family member lived
away from the household in the previous 12 moniiies was used to calculate
migration intensity (the % of total available holskl work time accounted for by
migration). Detailed information, on a plot by ploasis, relating to crops grown,

yields, plot sizes and inputs used were collected.

Outputs included in the multi-output multi-inputrelttional distant function
for the estimation of technical efficiency were \ahéhay, potatoes, tomatoes, peppers

and onions. These were chosen since they are teseaommon products in Kosovo

1 sok (2008, p.14), for the purpose of the survefingd a household ‘as a union of persons that live
together, and pool their income’. Agricultural hehslds were defined as those that cultivate more
than 0.10 ha utilised arable land or less than Bd 6f utilised arable land but had at least: 1 cow
sheep/goats or 3 pigs or 50 poultry or 20 beehives.



for which a sufficiently large sample (2,217 housdi) could be built with all farm
households producing some output. The survey dellecdata relating to the
following inputs: land, labour, seeds, fertilizepgant protection chemicals, fuel and
machinery. Machinery value was estimated as thea®d resale value expressed in
Euros. These inputs have been included in therdifiaction. Land was quantified in
hectares. The remaining inputs were measured asndipre in Euros. All input

values were deflated.

Kosovo is divided into seven regionBefizaj, Gjakove Gijilan, Mitrovice,
Peje PrishtineandPrizren). Regions were included as dummies to controlfgo-
environmental conditions and variations in infrasture. To capture land
fragmentation for each farm household, we calcdlat&impson Index (Blaret al,
1992), which can be expressed as:
1- Y% 42 142 (1)
where A, is the area of thé" plot andA is the total farm area. TH8l is defined
between the values of 0 and 1, where a value af rglicates no fragmentation of
farm land into spatially separated plots. The larie index score, the greater the

level of land fragmentation. Table 1 presents kescdptive statistics for the sample.

Table 1 about here

The average sampled farm utilised 2.61 ha, witldpeton very fragmented (mean of
8.38 plots per farm). The majority of land is giverer to wheat and hay production.

By Western European standards (European Commis&i@hl), farms are poorly



capitalized with the total (resale) value of maedyn per agricultural household

equating to €3551 in 2005 values.

Empirical Modelling

a) Directional distance function to evaluate the impatmigration on technical
efficiency

A directional distance function (Chambees al, 1998) is employed to model
technological processes and used to derive meastiteshnical (in)efficiency. We
assume a farm household uses a vector of inpulsleve (x;,...,xy) € RY to
produce a vector of output quantitigs= (y,,...,yy) € RY. The relationship
between inputs and outputs is represented by the se

T = {(x,y): x can produce y} (2)

where T is the set of technically feasible inpull antput combinations, assuming that
T satisfies free disposability of inputs and ousp(Fare and Primont, 1995). A

functional representation afis the directional output distance function, defiras:

Do(x,y,9) = sup{B: (x,y + Bg) € T} (3)
where g = (g4, ...,9u) € RY¥ This distance function maps the input-output eect
(x,y) into a scalar of value. If free disposabilitglds, the distance function

Do (x, y,9) =0 if,and onlyif (x,y) €T (4)

gives a complete characterization of the technotogye approximated (Chambeats
al., 1996). The translation property of the directiosiatance function allows its use

for empirical work:



Do(x,y +ug; 9) = Do(x,y,9) — ;1 €R ©)
This property states that if outputs are translatedg, then the value of the distance
function is reduced by the scalar To empirically estimate the directional output

distance function a quadratic functional form candhosen which makd?o(-) a
second-order approximation of the underlying tedbgy T. Imposing symmetry in

parameters, the distance function is given by:

Do(x,y; 9) = ap + XM, (a;y; + 0.5a;y?) + ¥, Yy + X (Bix; +

0.5B8;:x7) + 0.5 XL X4y Bijxix; + XLy X0 vijvix; (6)

Translation then requires:

Do(x,y + 1g; 9) = ao + XM (ayy; + ugy) + XM, 0.5, (v + png)? +
LY a (i + 1g) (v + ng;) + T (Bix; + 0.58;x7) +

0.5 Z?’=1 Z?’:iﬂ :Bijxixj + Z?& Z?]ﬂ Yij (yi + Hgi)xj — U (7)

To measure the efficiency of individual farms a gmaetric stochastic frontier
approach is used. In this paper the Battese antli Ci#95) estimator on the distance
function described in (7) is applied using an uaheéd panel data specification. The
corresponding likelihood function and efficiencyriglations are given in Kumbhakar
and Lovell (2000). The stochastic specificationtleé directional output distance

frontier takes the form:

0=Do(x,y+ug;g) +¢ (8)

wheres = v —u; v~N(0,02) and u~N*(u,02). To estimate (8), the translation
property of the directional output distance funetie exploited. Following common

practice (Faret al, 2005) we sefy = 1, resulting in:



Do(x,y + ;1) + p = Do (x,y; 1) 9)

By substitutingDT)(x,y + u; 1) + 1 in (13) and rearranging, the following equation is

obtained:
—u=Do(x,y + ;1) +¢ (10)

Choosingu = y,, which is farm household specific, a sufficientigaon on the left-
hand side is obtained to estimate the specificagioen in (10). The output vector
used is y = (wheat, hay, pepper, tomatoes, oniand,potatoes) whereas the input
vector is x = (land, full-time labour, part-timebtaur, machinery, fuel, rented services,

fertilizer, chemicals and seed). The final speatien estimated is:

' N2 ’ '
—Yw = o + Zﬁl(“i)’i) +Xi, 0-5“1'1'()’1') + X 29'4=i+1 aij(yi) ()’i) +
YL (Bix; + 0.5Bx7) + 0.5 XL, XV 4 Bijxix; +

LS vii)x+v—u (11)

wherey; = y; + y,, With y,, as the quantity of wheat produced and abstradting

farm household and time related variation.

The vector of technical inefficiency effeaisn the stochastic frontier model outlined

in (11) is specified as:

u=z56+w (12)

with, according to the conceptual framework, thikofeing components of the vector
Z: migration intensity, average education of hoo#lmembers, average age of
household members, educational level of the hedldedfiousehold, age of the head of
the household, female to male ratio, Simpson in(&¥, total income, number of
plots, region and year. The random variable w isndd by the truncation of the

normal distribution with mean of zero and varianeg?, such that the point of



truncation is —&, i.e. w > -z (see Battese and Coelli, 1995). Abstracting franmf

households and time related variations, technitiaiency is defined by:

TE = exp(—u) = exp(—z6 —w) (13)
Coelli et al. (2005) detail the corresponding likelihood funnotiand its partial

derivatives with respect to the individual paramete

b) Matching estimation approach

The second stage of the empirical analysis consisismatching approach to robustly
estimate the sample average effect of migratioeftiniency as well as the effect of

different levels of migration intensity. As farmus®holds are defined by a multitude
of different characteristics over space and timggphisticated matching approach is
needed to accurately determine the effect of mimgmain them in a statistically robust
way (Guo and Fraser, 2010). As we use survey hasedgxperimental data collected
through the observation of agricultural househalaing systems as they operate in
practice (Rubin, 1997) this type of method allows feducing multi-dimensional

covariates to a one-dimensional score. Appendiutlines the approach in greater

depth and Table 2 summarizes the two matching reaimated.

Table 2 about here

Results

Before presenting the efficiency estimations, Tabldetails the scale of migration
within the sample. Overall, migration is widespred8.8% of sampled households
have witnessed some degree of migration. While atign has occurred however it is

most likely to be limited to one household memlbeaw households have witnessed



high levels of migration intensity, for exampleist50% or higher in only 3.8% of
cases. The most common level of migration intensitgetween 5 and 10% of total

household work time available.

Table 3 about here

The overall model quality of the estimated distardicantier and the estimated
matching models are largely satisfactory indicatihg robustness of our empirical
results’ Table 4 presents the estimations for the detemsnaf inefficiency.
Migration intensity (based on % of total availaklerk time per household per year)
has an efficiency decreasing effect. This effecsti®ngly significant even when
region, year, socio-economic characteristics ofrthhesehold (age, education, gender,
income) and farm characteristics (hnumber of ploadtle etc.) are accounted for. The
interaction effects indicate that the efficiencycidasing effect of migration is
amplified in better educated and older househahdsvehere the female to male ratio
is higher. This suggests that older, better eddcatel male farm workers who have
migrated are more difficult to replace (absencepeffect substitutes) so that the
impact of migration of such workers is relativelsegter. Total household income is

not a significant determinant of technical effiagn

Table 4 about here

2 The overall model quality of the estimated disefrontier are evaluated using the value of theliloglihood
functions, the Lagrange Multiplier test statistittee Akaike Information Criterion and the R-Squatest values.
The statistical quality of the estimated matchingdels is judged by the values of the standard ®rar the
estimated sample average treatment effect estimates



Fragmentation of production, captured by both tlmapSon Index and the
number of plots, has a significant, negative efi@ctefficiency. This is consistent
with recent findings on small-scale agricultureBangladesh (Rahman and Rahman,
2009), Bulgaria (Di Falccet al, 2010) and Vietnam (Hungt al, 2007). One
important insight from the technical efficiency igsdtions is that human capital
(approximated by education) and physical capitarnff equipment), decreases
technical inefficiency. From this point of viewig disappointing that only 4.6% of
remittances are used for investment in educati@h3f% for business investment,

including 0.8% for purchase of land (UNDP, 2012).

Table 5 reports the sample average treatment sffectchanges in technical
efficiency at household level for different levad§ migration intensity (propensity
score analysis). As may be expected, the impateadmical efficiency is greatest for
those households with the greatest level of mignaititensity (migration accounts for
more than 80% of total available work time of theusehold in a particular year).
Interestingly, migration has a significant, efficgy lower effect even at low levels of
intensity (migration accounting for 5 or less pentcof total available work time per

household in a particular year).

Table 5 about here

Where migration accounts for between 30 and 60%otafl available work
time of the household, however, the effect of ntigraon technical efficiency is
either fairly minor or not significant. Considerinthe farm and household

characteristics for each category of migrationnsigy reveals some explanations for



this. At low levels of migration intensity, housét® rarely adjust their farming
activities, which given the labour intensive natofefarming in Kosovo means that
even relatively small adjustments in labour inpdfe@ technical efficiency.
However, those households with medium levels of ratign intensity have
significantly lower numbers of cattle (daily, labointensive farming activity),
adjusting their farming operations to account fagnation. This pattern is consistent
with the findings of De Brauw (2010), who found ttiseaasonal migration in Vietham
prompted a shift from labour intensive to land-i#i®e crops, rather than changes in
total factor productivity. However, at the highdevels of migration intensity in
Kosovo, such adjustments are insufficient to corspt and the deleterious effect of

migration on technical efficiency is greatest.

Conclusions

Rural outmigration in Kosovo, as in much of Centtall Eastern Europe, has been
widespread and this paper tackles the importanstoue of the impact of such
outmigration on agricultural efficiency. The papextends previous analysis by
calculating migration intensity (rather than relyion crude, dichotomies measures of
whether migration occurred or not) and applyingva-stage estimation procedure
(frontier technique followed by a matching estiroatapproach).

The analysis identifies that there is a significand negative ‘lost labour
effect’ on farm efficiency. The negative effectrafgration on technical efficiency is
amplified for households with better educated alttroworkers. This suggests the
presence of labour market imperfections with a laickuitable alternative workers to
replace such migrants. While remittances may prtampensate for the lost labour

effect in some cases (Taylet al, 2003), for Kosovo total household income is not a



significant determinant of technical efficiency ahe proportion of remittances spent
on upgrading human and physical capital appeard §ddDP, 2012). Migration has
a significant negative effect on technical effiagreven at low levels of intensity
although at moderate levels of intensity switchiagess labour intensive types of
farming may mitigate the effect. Overall, howeutre findings for Kosovo support
more pessimistic assessments (Wouterse, 2010¢ afbact of outmigration on farm

household efficiency.
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Table 1: Descriptive Statistics for the Sample

Variable Mean Min Max
n=2217

Average land area used for wheat production (ha) 251.| 0.0300 150.0
Average land area used for hay production (ha) 1.240.0050 30.7
Average land area used for pepper production (ha) .03 0| 0.0003 3.0
Average land area used for tomatoes production (ha) 0.01 0.0003 0.9
Average land area used for onions production (ha) .020 | 0.0004 5.2
Average land area used for potatoes production (ha) 0.05 0.0004 10.2
Age of household head (years) 55.61 19 98
Gender of household head (1-male, 2-female) 1.02 1 2
Education of household head (level) 3.98 1 9
Average age of household members (years) 29.41 13 6.5 7
Average education of household members (categ@®)y 1 3.36 1.5 7.4
Full-time labour per year (no of household members) 1.13 0 21
Part-time labour per year (no of household mempers 1.50 0 14
Utilised land area (ha) 2.61 0.20 151.66
Machinery value (in 2005 values in Euro) 3550.64 0 101826.5
Simpson Index 0.75 0.020 0.941
Number of plots 8.38 2 28
Product diversity index 14.30 6 43




Table 2: Overview of Matching Models

W, Y, Xi N M | wm bc| m
Model 1 ‘migration Value of machinery, 2152 | 4 | inverse | 4 | 10
intensity’ age of household head, variance

educational level of
household head,

average age of household
members,

average educational level of
household members,

Wuie - level of
migration intensity Technical

efficiency per

(0 - falls not in specific | t5:m household
migration category,

1 - falls in specific and year female to male ratio,
migration category, year dummies for 2006, 2007
migration categories: and 2008 (year 2005 as
>0%<=5% of total work reference),

time per hh and year used regional dummies for

Eé;: 'f:rfg;/i Gja.lkove,. Gji!an, Mi.trovice,
~10%<=15% Peje_, Prlsh_tln_e, Prizren
S15%<=20% (rfeglon Fgrlzaj as reference),
>20%<=30% Simpson index,

>30%<=40% product diversity index,
>40%<=50% number of plots,

>50%<=60% market integration measure,
>60%<=70% ownership of car,
>70%<=80% cattle production

>80%<=90%)

Value of machinery,

age of household head,
educational level of
household head,

average age of household

2152 4 inverse | 4 10
variance

Model 2 ‘migration’

Wi — indicator for Technical

migration efficiency per

. farm household Members, _
(categories: and year average educational level of
0 — no migration for hh household members,
and year female to male ratio,
1 — migration for hh and . 4
year) year dummies for 2006, 200

and 2008 (year 2005 as
reference)

regional dummies for
Gjakove, Gjilan, Mitrovice,
Peje, Prishtine, Prizren
(region Ferizaj as reference),
Simpson index,

product diversity index,
number of plots,

market integration measure,
ownership of car,

cattle production

Wi;: treatment condition, Yindicator variable, N: number of observations,cévariates; M: number of matches, wm: weighting
matrix, rm: number of robust matches.



Table 3: Extent of Migration from Farm Households

Number % of sample
Households from which migration occurred 1016 45.8
Households without migration 1201 54.2
Households with one migrant 663 29.9
Households with more than migrant 353 15.9
Households with up to 5% migration inten8ity 31 1.4
Households with >= 5 < 10% migration inten8ity 401 18.1
Households with >= 10 < 15% migration inten3ity 84 3.8
Households with >= 15 < 20% migration inten3ity 86 3.9
Households with >= 20 < 30% migration inten3ity 160 7.2
Households with >= 30 < 40% migration inten3ity 112 5.1
Households with >= 40 < 50% migration inten3ity 56 2.5
Households with >= 50 < 60% migration inten3ity 58 2.6
Households with >= 60 < 70% migration inten3ity 20 0.9
Households with >= 70 < 80% migration inten3ity 5 0.2
Households with >= 80 < 90% migration inten3ity 3 0.1

# migration intensity expressed as % of total atdéavork time per household per year



Table 4: Determinants of Inefficiency

Determinant coefficient t-statistic
Migration Intensity 1.319%** 5.75
(% of total available work time per household, gear)
Migration Intensity * Educational Level of Housetol 0.061*** 6.93
Members
Migration Intensity * Average Age of Household Meenb 0.011*** 3.61
Migration Intensity * Female-to-Male-Ratio 0.178** 2.12
Migration Intensity * Total Income 0.000 3.09
Migration Intensity * Cattle -0.093 -1.07
Migration Intensity * Farm Equipment 0.000 0.60
Average Educational Level of Household Members 1O*3* -3.93
Average Age of Household Members 0.051*** 7.71
Educational Level of Household Head -0.254*** -13.2
Age of Household Head 0.018*** 6.40
Female-to-Male Ratio 0.083* 1.94
Farm Equipment / Machinery -0.000*** -18.73
Total Income 0.000 -0.47
Cattle 0.025 1.11
Children-to-Adult Ratio 0.372*** 3.10
Simpson Index (SI) 11.739*** 22.68
Number of Plots 0.457*** 23.44
Measure of Products used for Household Consumption -0.011 -0.19
Product Diversity Index 0.031*** 3.39
Region Ferizai -0.283*** -2.19
Region Prizren -0.578*** -5.49
Region Gjakove -0.684*** -5.21
Region Peje -0.350%** -3.05
Region Mitrovice 0.492*** 4.15
Region Prishtine -0.789*** -6.51
Year 2006 -0.301%** -3.02
Year 2007 -0.979*** -9.56
Year 2008 -0.314*** -3.31
Constant 9.998*** 19.99
*10%, **5%, ***1% significance; benchmark year: 2B80benchmark region: Gjilan




Table 5: Sample Average Treatment Effects (SATE) icfficiency for Different Levels of

Migration Intensity

Migration Share/Intensity
(% of total available

Change in Technical Efficiency

due to Migration at Household Level (SATE)

worktime

En%g:]gr;d year used by mean min max
0% >= 5% -0.164*** -0.275 -0.053
5% >= 10% -0.034** -0.062 -0.006
10% >= 15% -0.041* -0.104 0.023
15% >= 20% 0.009 -0.045 0.064
20% >= 30% -0.044** -0.091 0.002
30% >= 40% 3.489e-04 -0.049 0.049
40% >= 50% -0.081** -0.155 -0.006
50% >= 60% 0.009 -0.076 0.096
60% >= 70% -0.189%** -0.203 -0.175
70% >= 80% -0.105** -0.285 0.075
80% >= 90% -0.364*** -0.531 0.197
Migration (Yes/No) -0.052%** -0.073 -0.031

* ** kL significant at 10, 5, 1%-level.




Appendix 1: Matching Estimation Approach

The underlying framework of analysis refers to tNeyman-Rubin’s model of
matching methods fotausal inferenceounterfactual framework (Guo and Fraser,
2010) where farm households selected into treatmwedtnon-treatment groups have
potential outcomes (¥ Y1) in both states (W=0,1): the one in which the oates are
observed (E[Y|W=1], E[YoW=0]) and the one in which the outcomes are not
observed (E[Y]W=0], E[Yo[W=1]). Unobserved potential outcomes under either
condition are missing data. A matching estimatoeatly imputes the missing data at
the unit level by using a vector norm. Specificaityestimates the values of(¥)|W;

= 1, i.e. the potential outcome under the conditadncontrol for the treatment
participant, and X1)|W; = 0 as the potential outcome under the conditicmeatment

for the control participant.

The central challenge is the dimensionality of c@tas or matching
variables, because as their number increases, i@ty of finding matches for
treated farm households also rises. Matching ettimause the vector norm to
calculate distances on observed covariates betwested case and each of its
potential control cases (i.e. counterfactuals). Elsv, two assumptions are critical:
the assignment to a specific treatment group ispeddent of outcomes and that there
is sufficient overlap in the distribution of obsedscovariates (Abadie and Imbens,

2011).
Let the unit-level treatment (i.e. migration) etféar farm observation i be

7; = Yi(1) - Y;(0) (A1)



As one of the outcomes is always missing, the nragcestimator (ME) imputes this
missing value based on the average outcome for fawaoseholds with “similar”

values on observed covariates. A simple ME is:

Y if W, =0

?-(0)={ 1 F W, = ?-(1)={
l mzlem(im ifw, =1 l

1 .
leEJM(i)Yl if W; =0
v, iFwW, =1

(A2)

where (i) as the set of indices for the matches for faousehold observation i and

#J(i) as the number of elements qj(J). In the case of more than one observed
covariate, the ME uses the vector norm to calcullideances between treated case
and each of its multiple possible control casesiseéquently, M matches are chosen

using the vector norm based on the condition ofewalistances applying
@ ={l=1,.. NIW =1-W,I|IX; — Xillv < dp (i)} (A3)

with dy(i) as the distance from the covariates for unX;j,to the Mth nearest match
with the opposite treatment. Then point estimatgsvarious treatment effects (i.e.

migration levels) are obtained e.g. by the sampégae treatment effect (SATE):

paverage — —yN (7,(1) - 7,(0)} = ~ T, 2W; — D{1+ Ky (D} (Ad)

where Ky(i) are the number of times farm household obs@watis used as a match,
with M matches per unit i, and Vis the treatment condition for unit i. Abadieal.
(2004) recommend using four matches for each imieshe drawback of using only
one match is that the process uses too little mé&bion in matching. As we use
continuous covariates, a bias-corrected matchingnator (Abadie and Imbens,
2002) is required which uses a least square ragre$s adjust for potential bias.
Further, the assumption of a constant treatment haordoscedasticity may not be

valid for certain types of covariates. To accouwntdguch potential heteroscedasticity



we use a second matching procedure, matching d¢rdatdreated and control to

control cases (Abadiet al, 2004).



