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Summary

About seventy percent of the worl dbés poor
poverty, price shocks, unemployment, lack of information, high mmskroduction, and
imperfect labor and factor markets. Being poor and having no economic viability, poor people
have very littleor no access to resources liknd andcapital. In the absence of these

resources, labor is the only tool to combat poverty and to stremgfteir economic position.

Womenplay a significant role in rural economy andnstitute more than half of the
rural labor force. They perform gender specific duties like preparation of food, storage of
farm produce, taking care of infants, old or dlsdbfamily membes, if any. Besides
performing domestic duties, women also participate in farm and small scalarmon
activities. Despite of theivaluable multidimensional responsibilities, themontribution
towards household welfars alwaysunderestmated. Rural development cannot be achieved
without appreciating theidynamicrole. To support this notigrthere is need fogender
analysisto estimate the role of women mccelerahg the process of rural development.
Commonly, @nder refers to theogition, responsibilities and activities assignednten and
women by the community, suggesting tttet roles of men and women are differéténce,
in order to achieve a higher level of development, thegensedto appreciate the role of

womenin sockty.

In the pasfew decadesagriculture washought to behe most common way of earning
in rural areas of developing countriédith the rapid increase in population coupled with
inherent risks such as n@medictable weather conditions, economic asl wslhousehold
shocks, the agriculture sector now kaswer growth potentialThere is need to focus on the
other sector of rural economy. The development of-faom sector is often regarded to
beneficial in raising employment opportunities, alleviatpayerty, ensuring food security,

stabling farm income, and increasing household welfare.

This dissertation deals with the development activities of rural household of developing
world, where poverty is wide spread and agriculture sector alone is insuiffto provide
subsistenceln Pakistan, more thasixty percent of the population lives in the rural areas.
Agricultural labor is the most common way of employméltie exponential increase in
population has further stressed the depleting rural resoam@screated inability of the

agricultural sector to absorb large labor fora®nsequently resulting in social and economic



problems.Moreover, rural community is characterizedimperfect land and credit markets,

missing insurance facilities and liimg access to inputs such as credit, fertilizer etc

Due to i mperfect |l abor markets and | ack
allocation is affected. Thus, production and consumption decisions of the household are not
separable, so household fachadow wages which depend on the production technology and
househol do <Lhapter &Vakiateshe taleos supply behavior of rural households in
Pakistan by using shadow wages which is vital for policy design to improve the welfare of the
rural household. The functioning of labor market in Pakistan is tested by applying three tests

of separability. All these tests strongly rejected the presence of perfect markets in Pakistan.

Chapter 4 estimates the impact of fiarm work on the household wel&afThe rural
nontfarm sector is growing rapidly, becoming an importsource of income, attracting the
large labor force, and contribog to rural growth. With regards factorsthatinfluence the
participationin nonfarm work, probability of particiggon increases with increased lews|
education, adult household size, and physical infrastructure, while lack of access to land,
livestock, and credit decrease the likelihood of participation infaon work, for both male
and female. The study showsathnonfarm work increases the welfare and reduces the

poverty level of rural household.

One of the key challenges in the developing countries is to increase investment in order
to enhance productivity in smadtale farming, which is the main source afame and food
security for poor rural household¥he poor households are unable to do agricultural
investment due to liquidity constraints and insecure property rights. Chapter 5 investigates the
role of nonfarm work and land rights on the investmensail conservation and productivity
enhancing practices. Tis¢udy shows that nefarm participation and secure land rights tend
to encourage mor@vesmentin longterm soitimproving measures and less to skerm
productivityenhancing chemical ferilers. The findings also show that kf@mm
participation and secure tenancy arrangements have a positive effeagricualtural
productivity. Endings suggest boosting up high return employment opportunities by reducing

entry barriers and implying changedand tenure system for agricultural growth.



Zusammenfassung

Weltweit leben mehr als 70% der Armen in landlichen Gegenden wobei sie Armut,
Preisschocks, Arbeitslosigkeit, Informationsmangel, einem hohen Produktionsrisiko und
unvollkommenen Arbeitsund Faktomarktenausgesetzt sind. Aufgrund ihrer Armut und der
fehlenden Wirtschaftlichkeit haben diese Menschen einen geringen oder keinen Zugang zu
Land oder Kapitalressourcen. Deshalb ist Arbeit die einzige Moglichkeit, ihre Armut zu
bek&dmpfen und e 6konomische Situation zu starken.

Frauen spielen eine bedeutende Rolle in der l&andlichen Wirtschaft und stellen mehr als
die Halfte der landlichen Arbeitskréfte. Sie erfiillen geschlechtsspezifische Pflichten wie das
Vorbereiten von Mahlzeiten, das Eig&n von Agrarerzeugnissen oder die Betreuung von
Kindern sowie alteren oder behinderten Familienmitgliedern. Neben diesen Pflichten nehmen
Frauen an landwirtschaftlichen und kleineren riehtwirtschaftlich bezogenen Aktivitaten
teil. Trotz ihrer wertvien multidimensionalen Verantwortung wird der weibliche Anteil an
der Wohlfahrt eines Haushalts grundsatzlich unterschatzt. Eine landliche Entwicklung kann
nicht erreicht werden, wenn die dynamische Rolle von Frauen nicht anerkannt wird. Um
diesen Gedankgang zu verstehen, bedarf es einer Geschlechteranalyse, welche die Rolle
von Frauen als beschleunigenden Faktor in dem Prozess der HandlEntwicklung
berticksichtigt. Allgemein  gilt, dass es geschlechterspezifische  Positionen,
Verantwortlichkeiten undAktivitaten gibt, die den Mannern und Frauen durch die
Gesellschaft zugeteilt werden, wobei von einer unterschiedlichen Rolle der Geschlechter
ausgegangen wird. Daher muss die Rolle von Frauen in der Gesellschaft anerkannt werden,

sodass ein hoheres EntWiiengsniveau entsteht.

In den letzten Jahrzehnten wurde die Landwirtschaft als tbliche Einkommensquelle in
den landlichen Regionen von Entwicklungslandern betrachtet. Aufgrund des starken
Bevolkerungswachstums hat dieser Sektor jedoch mittlerweile ein nggees
Wachstumspotential. Darlber hinaus haben Risiken in der Landwirtschaft wie Wetter,
Saisonabhéngigkeit oder haushaltsspezifische und wirtschaftliche Schocks das Potential
zusatzlich verringert Deshalb ist es notwendig, sich auf den Sektor der Eretli
Entwicklung zu fokussieren. Die Entwicklung des nilgrtdwirtschaftlichen Sektors wir oft
als nutzenbringend bezlglich der Schaffung von Arbeitsplatzen, der Milderung von Armut
sowie der Ernahrungssicherheit, der Stabilitdt der landlichen Einkomnmeh der

Haushaltswohlfahrt.



Diese Dissertation beschéftigt sich mit den Entwicklungsaktivitdten in landlichen
Haushalten in Entwicklungslandern, in denen Armut weit verbreitet ist und der Agrarsektor
allein unzureichend ist, um den Lebensunterhalt zu sicherPakistan leben mehr als 60%
der Bevolkerung in landlichen Gegenden. Die Landwirtschaft bietet die meisten
Arbeitsplatze. Der stark ausgepragte Bevolkerungszuwachs Ubt zusatzlichen Druck auf
vorhandene Ressourcen aus und bringt soziale und Okaf@miBhemen an die
TagesordnungAndere Faktoren betreffen unvollkommene Landd Kreditmarkte, fehlende

Absicherungsmoglichkeiten und eingeschrankten Zugang zu Ressourcen etc.

Haushaltsetschetlung beziigliche der Arbeitsverteilung beeinflusst. Daher sind Produktions
und Konsumentscheidungen eines Haushalts nicht voneinander zu trennen, da dieser sich mit
Schattenléhnen konfrontiert sieht, die wiederum von der Produktionstechnologieennd d
Haushaltspraferenzen abhangebBas dritte Kapitel der Dissertation evaluiert das
Arbeitsangebotsverhalten von landlichen Haushalten in Pakistan mithilfe von Schattenléhnen.
Diese Bewertung ist grundlegend fur die Politik, um die Wohlfahrt landlicheslédte zu
verbessern. Die Funktionsfahigkeit der Arbeitsmarkte in Pakistan wird durch die Anwendung
von drei sogenannter'tests of separability Alle Tests lehnen das Vorhandensein von

perfekten Markten in Pakistan ab.

Im vierten Kapitel wird die Wirkungvon nichtlandwirtschaftlicher Arbeit auf die
Haushaltswohlfahrt beurteiltDer landliche nichtandwirtschaftsbezogene Sektor wéchst
stetig und entwickelt siclamit zu einer wichtigen Einkamensquelle, zieht Arbeitskrafte an
und leistet einen wesentliahéBeitrag zur landlichen Entwicklung. Unter Beriicksichtigung
von Faktorenwelche die Teilnahme an nielaindwirtschaftlicher Arbeit beeinflussen, steigt
die Wabhrscheinlichkeit der Teilnahme mit einem hoéheren Bildungsniveau, der
HaushaltsgrofRe und physisechinfrastruktur und sinkt hingegen bei einem mangelnden
Zugang zu Land, Vieh und Krediten. Dies gilt fir Manner gleichermaf3en wie fur Frauen. Die
Studie zeigt, dass niclandwirtschaftliche Arbeit die Wohlfahrt erhoht und das

Armutsniveau von landlichedaushalten verringert.

Eine der wichtigsten Herausforderungen in Entwicklungslandern ist der Einsatz von
Investitionen, um die Produktivitat kleinlandwirtschaftlicher Betriebe zu verbessern, welche
die Hauptquelle fir Einkommen der armen Haushalte in i@meth Regionen darstellt und
Nahrungsmittelsicherheit bietet. Arme Haushalte sind aufgrund von

Liquiditatseinschrankungen und ungewisse Eigentumsrechte, nicht in der Lage agrarbezogene
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Investitionen zu tatigen. Kapitel funf erforscht die Rolle von niahtwirtschaftlicher Arbeit

und Landrechten auf die Investitionstatigkeit in Bezug auf Bodenerhaltung und
produktivitatssteigernde Maflinahmebie Studie beweist dartuber hinaus, dass die hicht
landwirtschaftliche Teilnahme und gesicherte Landnutzungsrechigfrikiige, Boden
verbessernde  MalBhahmen  begunstigen und den Einsatz von  kurzfristig,
produktionsverstarkenden chemischen Dungern einschrénkt. Die Resultate zeigen zudem,
dass nichtandwirtschaftliche Teilnahme und gesicherte Pachtvertrage einen positiven
Einfluss auf die landwirtschaftliche Produktivitédt haben. Basierend auf unseren Ergebnissen
wird eine Verstarkung von Beschaftigungsmdglichkeiten mit einem  hohen
Einkommensniveau vorgeschlagen, indem Eintrittsbarrieren verringert und Verénderungen in
Grurdbesitzstrukturen vorangetrieben werden, die ein landwirtschaftliches Wachstum

fordern.



Chapter 1

General htroduction

1.1 Introduction

This thesis focuses on the fundamental need of gender analysis to be incorporated into rural
household deelopment activities. The rural areas of developing aoesitare of major
concern for developmenDespite of huge efforts over the last two decades to alleviate
poverty more than 1.4 billiom the worldare still subject to it anchteequarters of althese

poor people live in rural aredd~AD, 2011) Rural poverty results from lack of assets and
access to information, limited economic opportunities, poor education, imperfect labor
markets, as well as disadvantages rooted in social and political ieguahe rural poor are

highly sensitive to various shagkuchasprice fluctuations, ill health, poor harvests, social
expenses, or conflistand disasters, therefore a large proportion of these househola in

and out of poverty repeatedgometimes within a matter of years.

In the absence of other material and financial assets like land and capital, labor is the
only principal and abundant assetcombat poverty and to strengthen the economic position
of therural poor peopleAmong the ruraldbor force, the female labor force accousiteut
51 percent of the population argprimarily responsible to meet bagamily needsn low-
income fooddeficit countries. Alongside of family needs they are also engaged in other
productive tasks likeparicipation in agricultural work, livestock caring, processing, and
marketing of agricultural products, handicrafts and other small scalédarmanwork. For
instance in Asia, women produce 60 percent of the total fidod/ard, 2003)Despite of the
wide spetrum of their duties, their fundamental contribution is ureliimated and under
supported by statisticians and policy makers and is often adversely affected by prevailing
eonomic and development policigdies, 1987).Given the significance of their mlin
society,sustainableural development cannot be achieved by ignoring or excluding the efforts
of more than half of the ral population (FAO, 2009).

Gender is commonly described as the position, responsibilities and activities assigned
by the commuity endorsed to men and women. FAO (19%9&fines the gender as perceptual
and material relations between men and wgmehoseroles are based on the family

structure, ownership and access to resourcesuaspecific with different social, ethical and
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ecological diversities. Difference in role of gender and social status is remarkably rigid. The
situation not only varies among different cultures but even in the same culture within different
social classes. Precisely, gender and its role are primardgiatsd with household decision
making andsetting the fate of household®oles associated with gender describe the activities
and responsibilities performed by both, men and women members socially assigned to them
merelyon the basis of gender and wittejudice (ICAILO, 2001; Mollel and Mtenga, 2001).

So in order to achieve a higher level of development, thaeread for thelivision of labor to

excel in every sectaf the economy

Since the onset of green revolution when new high yielding inpubmesge crop
varieties were developeégriculture was thought to be theain source of income and
employment and the mosbmmon way of lifting ruramasses out of pover{fanagarajah,

2001 World Bank, 2013)However rapid increase in population, marglization of lands,
erratic weather pattern on the back of global climate changes, inaccessibility to efficient credit
markets, production shockand diminishing capacity of the rural households to absorb these

shocks has made this migration out of poyarhigh risk and kver probability venture.

The possible strategies to move out of this poverty trapusi@ergoing migration to
urban areas or even foreign countries; diversifying crops; increasing savings; depleting asset;
changing the allocation ofbar; and enduring informal borrowing. The most drastic way is
the income diversification through development of 4femm employmentDuring the past
decades, nefarm employment is often regarded to be useful in reducing unemployment by
absorbing emergemural labor force, in moderating the rutaban migration, in increasing
the household welfare and food security, in alleviating rural poverty, in enhancing the farm

income and in promoting a more equitable distribution of income.

Among the South Asian oatries, Pakistan is a lower middle income country.
Demographically it is characterized by poor rural and agrarian society where nearly two third
of the populatiormnd 8 0 p er c e nstpooware resitiirey inche wraltpartg of the
country. Hencethe development of the rural sector is essential for the micro and macro
economy of PakistariThe survival of rural economies is largely dependent on agriculture
which contributes almost one uh of the GDP, engaging 45 percent tfe labor force.
Howeve at present, agricultural sector has been facing a long list of problems: the small sized
farm holdings (Wan and Cheng, 2001; Rusu, 2002), imperfect credit markets coped with
missing insurance facilities (Dercon, 2002), limited access to inputs (LamB;, R0flo et

al., 2011), unavailability of credit (Odhiambo and Magandini, 2008) and increased cost of
7



production (Tan et al., 2008)The owrership of land is highly unevedue to class
stratification. For instance, World Bank (2006) reported that almopeds®nt of land area is
under the control of 2.5 percent people while less than half of rural houseloofdst own

any agricultural land. There is no change in the value (0.66) of Gini coefficient for land
ownership for the last three decaddsreover,the agriculture sector has no more potential to

absorb the fast growing rural labor force.

Hence, as a result of class stratification, increasing landlessness of small farmers, and
population growth, nofiarm sector in Pakistan is expanding. This sectdPakistan, liken
many other developing countries, is a heterogeneous sector covering a wide spectrum of
activities. Generallyit includes norfarm selfemployment, wagéabor, migration, notiabor
work, renting of household and farm assetsd all otler activities other than production of
primary agricultural commoditie3his sector is gettingnportance to rural economies for its
productive and employment effects. Almost3Ib percent of the rural population in Pakistan
is directly dependent on ndarm income. Contribution of this sector is also critical for food
security, poverty alleviation, farm sector ngpetitiveness and productivitylt offers
agricultural services and products to the food and fiber system. These products are critical to
the dyramics of agriculture (GOP, 2011).

This dissertation deals with the development activities of the households living in rural
areas of developing countries, where poverty is pervasive and farming alone is incapable of
providing sufficient means of survivdlabor activities are principal determinant in defining
the welfare of rural households. Despite its fundamental role in welfare gain of rural people,
there is inadequate evidence on labor supply decisions in developing countries. Engagement
in high returnnon-farm activities enhances the economic status of household by attracting the
large labor force. The rural ndarm sector is growing rapidly but it is difficult for the rural
poor to enter into high returning ndarm work. Poor household generally hask of access
to capital, skills, information and social networks to enter into lucrativefarom market
(Barrett et al., 2005). On the other hand, richer households have more assets and resources
that enable them to undertake high return-fasm work.Hence, it is significant to examine
the determinants of participation in rtarm work and the impact of nelarm participation
on household welfare. Nefiarm income can also be used for making investment in farming in
order to increase productivity by aging liquidity constraints and providing steady flow of

income. These investments might be shemntn like purchase of fertilizer and other variable



inputs or might be longerm like soiimproving and productivisgenhancing investments
(Pfeiffer et al. 2009).

The study is structured as follonShapter3 evaluates the gendéased labor sygy
behavior of rural householghder the assumption of nseparability between production and
consumption decisions of households in Pakistan. A reasonable undewgtaf gender
based labor supply behavior is essential for policy design to improve the welfare of the rural
household in developing countriddousehold decisions on how atlocate resources such as
land capitaland labor are a function not only ofaakable opportunities, but also of the need
to minimize the possibility of shocks that can throw the household into poverty, prevent it
from moving out of it, or reduce its ability to spend on its primary ndemisor markets are
often imperfect or missingparticularly in the rtal areas.This market imperfection coped
with constrained access to assdis@assh ousehol dés deci sion of | ab:
different production regimes (Lovo, 2012). Under these conditions, production and
consumptiordecisions of the household are not separable, so household faces shadow wages
which depends on the producti on Theefiodmgso!l ogy
reveal that labor supply of both male and female is sensitive to changes in shadow wages and

income.

The main objective of this study is shed light on the determinants of household labor
supply decisionghat representndividual preferences and the intnausehold bargaining
processto cope with risks and to increase the welfare outcdBti@tion significantly
increases the labor supply of both mald &male in nosfarm work anddecrease the labor
supply of ownfarm and agrwage work, suggesting the potential role of education in shifting
labor from agriculture to high return ndarm seabr. It shows the potential role of education
to mobilize capital thragh high returning nefarm employmentThus education improves
the ability of individuals to assign resources in response to changing economic conditions.
Caste plays an important role overthrowing the autonomy of female which is closely
related to income inequality and distributd.i
decreases in nefarm and agrwage work as we move up to the caste category, indicating
cultural and social baars that prevent women from entering and remaining in the labor
force. The study also shows that socially backward castes have higher constraints to enter in
nonfarm sector in the sense they face higher transaction costs. The proximity of physical
infragructure like factory or small scale industry in village can enable households to engage

in high returning activitiesThe functioning of labor market in Pakistan was tested by

9



applying three tests of separability. All these tests strongly rejected tleralsiipy
assumption showing the dependence of production and consumption decisions of rural
households in Pakistan. This finding is in line with much of development literature showing

the existence of imperfect markets in developing economies.

Chapter4 investigates the relof nonfarm work of male and female othe welfare of
rural household In this study, we employ endogenous switching regression approach to
examine the factors that i nfl uencHarmtwore hous
andthe impact of participation on household welfare measures such as per capita expenditure
and poverty levels in rural areas of Pakistas participation in notiarm work is not random,
rather based on the net benefits of participation, so we relgnolognous switching
regressiomodel to control for selection bias based on observables and unobser@azes.
the significance of the neiarm work in contributing to household welfathe focus here is
to assesshe role that gender plays in enabling @wathling these livelihood choices and to

address gender heterogeneity.

The participation equations reveal that education level of household head, adult
household size, and physical infrastructure tend to positively and significantly influence the
probabilty of participation of both male and female in Alamm work. On the other hand,
lack of access to physical assets sasland and livestock, as well as lack of access to credit
tend to decrease the likelihood of participation in-femm work, for bothmale andfemale.

The results also shothat several househottharacteristics affect theelfare of participants

and nonparticipantsdifferently. In particular,adult household size tends to positively and
significantly increase the welfare of participgnbut has negative impact on the welfare of
nonparticipants. Education of household head seems to be a key factor to increase welfare
and to reduce poverty of both participant and-participant by increasing the efficiencies of
individual activities. he study shows that although the participation rate of female in non
farm work is low but its contribution towards increased welfanmore as compared to male,
depictng the importance of female participation in improving the welfare and reducing the
poverty status of farm household. Overall the results from this study generally confirm the
potential positive rolef the nonfarm work in improvinghousehold welfare and alleviating
poverty in rural areas of developing countriesom a policy perspectivahis study also
highlights strategies that can be employed to reduce entry barriers to tfi@mosector,

particularly for females, who face substantial barriers.
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Chapter5 evaluates the impact of ndarm work and tenancy arrangemewoin the
intensity d investment in soiimproving and productivitenhancing measures, as wellogs
farm productivity. One of the most enduring challenges in the developing countries has been
the question of how to increase investment in order to enhance productivity lirssata
farming, which is the main source of income and food security for poor rural households.
There is a need to focus on the intensification of agriculture practices by sustainable
management of land and other natural resources. Investment measeirdbe akey
componerg of sustainable management of resources which ultimately enhance productivity
of the farm sector. The poor households are not able to undertakémpoidving and
productivity-enhancing investments because of the two major limitingfad he first one is
the irregular income and high covariate risk in agriculture setta.€cond one is the lack
of secure property rights of land. This situation has pushed the resource poor and land
constraint households away from agriculture argedrto find employment opportunities in
nonfarm sector. Notfiarm income may enhance investments in agriculture sector by
providing capital in the context of imperfect credit and insurance markets. Hbeaaele of

nonfarm sector has become increasingjynificant in recent decades.

Similarly, the secured property rights provide incentives for farmerstitaulate long
term landimproving and productiviienhancing investments in many ways. First, the
6assurance effect o whinwlied in sindertakingglongedn landd t h e
improvement and conservation measures, without any fear of expropriation. The second
effect, which is known athe6t r ansacti on effectd, oper ates
is easily convertible to liquid adseas a result of tenure security. Third, secure tenancy
i mproves f ar mer 6 wmane agricltusal investmenky esing kand title asf

collateral

The problem of endogeneity of ndarm work participation and tenancy arrangements
is addressd by employing multivariate tobit modelhis study reveals that land tenancy
arrangements influence investment intensity in-gogroving and productivisenhancing
measures. In particular, owreultivators invest more in seimproving measures, butds in
chemical fertilizer. On the other hand, fixeght tenants invest less in soiiproving
measures, but more in chemical fertilizer. This highlights the fact that farmers oseshort
fixed-rent contracts normally aim for shaerm benefits and thefore tend to invest more in
static inputs such as chemical fertilizer. However, owndtivators, with secured property

rights, mostly target longer term benefits from their agricultural investments.
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Further, the study also shows that participationan-fiarm work increases the intensity
of investment in soilmproving measures such as organic manure and green manure, but
decreases the use of chemical fertilizer. Thus, household participation 4farmorwork
induces a shift toward investment in soilproving measures with loAgrm benefits, and
away from static inputs such as chemical fertilizer with stesrh benefits. We also find
evidence that participation in ndarm work exerts positive and significant impact on farm
productivity, suggesting #t access to nefarm work opportunities can contribute to higher

farm household income and poverty reduction in rural areas.

The study also usgatopensity score matching approach to examine the direct effects of
investment in organic manure, green manared chemical fertilizer on farm productivity
indicates that investment in organic manure, green manure, and mineral fertilizer exert a
positive impact on farm productivity, indicating thiammay partly account for the productivity
impacts of tenuresecurity. This study suggests boosting up high return employment

opportunities and implying changes in land tenure system for agricultural growth.
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Chapter 2

Background

The first part of lhis chaptelincludesintroduction and geographic information of Pakistan,
focusing on economic indicators like poverty status, population growth and labor force
participation. The chapter alsiescribes the role of agriculture secemcess to land arldnd
reforms, and growing need of néerm sector in the development of rural economy. At the
end of this chapter problem setting, motivation, objestiaad significance of the studye

presated
2.1 Pakistani Geographic Profile

Pakistan is an Islamic Republic, sovereign and a multiethnic country, situated in South Asia in

the western part of the Indian subcontinent, with India (2912 km) on the east, Durand line

with Afghanistan (2430 km) othe northwest, Iran (909 km) on the southwest, China (523

km) on the northeast, and the Arabian Sea and Gulf of Oman (1046 km) on the south.
Pakistan is the worlddéds 36th | argest countr:
The name Pakistan is deed from the Urdu words Pak (meaning pure) and stan (meaning
country). Islamabad is the capital city with an approximate population 832,000 and other large
cities include Karachi (13,125,000), Lahore (7,132,000), Faisalabad (2,849,000) and
Rawalpindi (2,08,000) (Pakistan encyclopedia, 2013).

The lowest point in Pakistan is sea level at the Arabian Sea (0 ft) and ranges to the
northern and western highlands of Pakistan, including the gigantic Karakoram and Pamir
mountain ranges. These mountain ranges tal@umt of some of the world's highest
pinnacle: K2 (28250 ft) and Nanga Parbat (26660 ft). The Plateau of Baluchistan lies to the
west, and the Thar Desert and an expanse of alluvial plains, the Punjab and Sind, lie to the

east of the country.

Five riversflow in the country. The Indus River rises in southwestern Tibet with a
catchment area of about 1 million square kilometers. Other major rivers of Pakistan include
Jhelum, Chenab, Ravi, and Sutlej. These rivers also flow into Indus River. The Indus River

basin is a fertile plain created by the silt deposited from the Indus River.
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Figure: 2.1: Map of Pakistan.

Gilgit-Baltistan

Khyber Pakhtunkhwa W

~Azad Jammu & Kashmir

Islamabad Capital Territory
Federally Administered Tribal Areas

Punjab

Balochistan

Sindh

Source: en.wikipedia.org

Pakistan lies in the temperate zone and has a record of one of the highest temperatures
in the world, 53.5 °¢1283 °F) as on 26 May, 2010. The climate is subject to change from
tropical to temperate on daily and seasonal basis as Pakistan is located on a wide land area
starting from latitudes 25° and 35° N. Arid conditions prevalil in the coastal south. Monsoon
seasorfollows a dry season. Rainfall ranges from 10 inches to 150 inches per annum. Punjab

is the most rainfall receiving province (ICIMOD, 1998).

There are four seasons in Pakistan: a cool but dry winter from December to February, a
hot and dry spring from Mah to May, the rainy season or the monsoon from June to
September and the retreating monsoon period of October and November. The onset and
duration of these seasons varies significantly according to the location. The climate in the
capital city of Islamahd varies from an average daily low of 5 °C (41.0 °F) in January to an
average daily high of 40 °C (104 °F) in June. Half of the annual rainfall occurs in July and
August, averaging about 300 millimeters (11.81 in) in each of those two months. The

remainde of the year has significantly less rain, amounting to about 100 millimeters (3.94 in)
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per month. Hailstorms are common in early sprifigese climatic conditions are very
suitable for the cultivation of wide variety of crops, beans, nuts, fruits, anetaldgs
(Pakistan encyclopedia, 2013)

22  Poverty in Pakistan

Poverty refers to lack of food, shelter and basic necessities like medical care, education,
electricity and clean drinking water (World Bank, 2001). Lilkeeveral developing countries,
povery is also very common and widespread in Pakistan. The basic reasons behind this
increasing poverty include corruption, inflation, high population growth rate, high
unemployment level and to some extent, natural disasters like floods and earthquakes. United
Nations (2013) reported that according to Human Development Index (HDI), about 53.4

percent of the population in Pakistan lives in a state of deprivation of basic needs.

Most of the poor people in Pakistan are concentrated in the rural areas where main
saurce of livelihood is agriculture sector. This sector is poorly managed due to unequal
distribution of land and financial constraints, causing poverty. During 1960s, poverty in rural
areas was estimated about 42.28 percent whereas in the next decadal thevasty had a
decreasing trend. The factors responsible for this decrease in poverty were the increased
private investment in agriculture sector and urbanization as a result of migration from rural
areas to cities in quest of better living. Coped watjriculture sector development and
remittances, this decreasing trend of poverty continued till 1980s (ADB, 2002). In the late
1980s, again the poverty level started to increase. During 1990s and in 1999, the poverty rate
decreased to 36.3 percent in ruaetas as compared to 22.6 percent in urban areas (Zaman et
al., 2011).

Government of Pakistan is making valuable efforts to eradicate poverty and has
allocated 4.5 percent of GDP for this purpose. Government has identified seventeen sectors
being the poast and efforts are being made to strengthen them all. Pakistan Poverty
Alleviating Fund (PPAF) has disbursed about 7.5 billion PKR to different poverty alleviation
projects like microcredit, supply of clean drinking water, education and health during July
December 2012. Benazir Income Support Program (BISP) has spent about 165 billion PKR
for the prosperity and wellbeing of the poor in terms of employment, health and education
(GOP, 2013).

Apart from these numerous programs and poverty alleviation gigafeNGOs, Public

and Private Organizations are helping to combat and finally eradicate poverty but these efforts
17



prove to be much smaller against the gigantic and ever increasing population. It proves that
poverty cannot be alleviated merely by givinghdtions, providing food to the foodless and
giving clothing to the needy. Ifact, there is a need of investment in human and physical
capital. The true remedy of poverty is not to help the poor in kind or cash, instead making
poor able to combat and oeeme poverty. Helping poor people in skill development and
ability to cope with risks can help them to earn their own income and to increase the standard

of living.
2.3 Population Growth and Labor Forcein Pakistan

Pakistan's estimated population in 2002s 184.35 million, which makes Pakistan the
world's sixth mospopulous countryThe sex ratio at birth is 1.05 male(s)/female, less than
15 years is 1.06 male(s)/female] 68 years is 1.09 male(s)/female, 65 years and over is 0.92
male(s)/female and éhtotal populatin ratio is 1.07 male(s)/femal&he population growth

rate now stands atgrcent This increasing population is a greairtile for ecmomic growth

and poverty alleviatiostrategiesThe undeveloped economy lacks the potential to alibb
colossal labor force in productive activities and results in increased unemplojfoesdver,

this labor force being unskilled receives low wages and cannot increase their standard of
living. Keeping in view less employmeapportunitiesand low wageates, rural people tend

to migrate to big citiesincreasing population promotes urbanization in developing countries

and both are the joint tools to get high economic growth and to combat with poverty.

In Pakistan, nost 69.87 millions are living inrban area and 114.4 millions in rural
area. During 195®011, Pakistan's urban population expanded over seven times, and the total
population increased by over four timédigration is the major cause of urbanization that
ensures more employment opportigsf better education and health facilities, as well as
better mobilization and empowerment of women. There is a significant trend of overseas
employment in Pakistan, for instance the number of emigrants increased from 0.45 million in
2011 to 0.63 milliorin 2012(GOP, 2013).

Pakistarhas one of the largelstborsources available in the world. According to CIA
World Fact book (2013), the total number of Pakistan's labor force is 57.@mithiaking it
theninth largest countrin terms of available human workfora&bout 43 percentof this
labor is involved imgriculture 20.3 percentin industryand the remaining 36.percentin
other serices. Female participation rate in agricultural wage work is high in Punjab and

Sindh provinces of Pakistan; 58 percent in Punjab and 54 percent in Sindh. However, the
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participation rate of female in ndarm work is extremely low due to limited independen
immobility, and burden of domestic duties. For instance, only 4 percent of females between
the ages of 180 had worked in nefarm sector in the past year (IFPRI/IDS, 2012).

24 Sources of Riral Income

The country has a developing mixed economy béeegkly on agriculture, light industries,

and services. Remittances from Pakistanis working abroad are a major source of foreign
exchange. Rural families earn their livelihood from variety of sources which varies across
provinces. Overall, almost 31 perteaf income comes from agriculture sector, f©on
agricultural employment contributes 24 percent and businesses and remittances account for 8
percent of total rural household income. Other sources include pensions and rent from
property (IFPRI/IDS, 2012). Pvincial wise sources of rural income are shown in Table 2.1

and Figure 2.2.

Table 2.1: Sources of income in rural Pakistan

_ Own Farm & Argi. Non-Agri. Remittances, Rer
Provinces _
Livestock Employment Employment and Pension
Punjab 34 34 21 11
Sindh 21 30 29 20
KPK 25 7 46 22

Source: (IFPRI/IDS, 2012)

Figure 2.2: Sources of income in rural Pakistan
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Source: (IFPRI/IDS, 2012)
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25  Agriculture Sectorin Pakistan

Agriculture being a major source of income and employment is centrabtwmmic growth

and development in Pakistan. It currently contributes 21.4 percetitetGDP with 3.3
percent growth rate, generates empl oyment
percent of rural population depends on this sector for itsiHmedl. It is an important
component in the economy of Pakistan in securing food security, reducing poverty, improving
employment for poor rural people, enhancing overall economic growth, and stimulate
domestic demand for industrial goods and services (ROP3). Agriculture contributes to

the economy by three ways: first, it provides food to consumers and raw material to industry;
second, it is a source of national income and export earnings; and third, it provides market for
industrial goods. Thus agricure exerts a multiplier effect on the seeiconomic conditions

of the people and development of industrial sector.

Generally the agriculture sector includes five sslkctors: major crops, minor crops,
livestock, fisheries, and forestry. Major crops gnowm Pakistan are cotton, wheat, rice,
sugarcane, maize etwhich contribute 25.2 percent tife value added in overall agriculture
and 5.4 percent tthe GDP. Minor crops consist of oilseeds, vegetables, pulses, chilies,
tobacco andother small crops whh accountfor 12.3 percent of the value added to
agriculture. On average, Pakistan annually produces over 24 million tones of wheat, more
than 62 million tones of sugarcane, and 5.5 million tones of rice (GOP, 2013). According to
Food and Agriculture Orguézation (2011)Pakistan is the second largest producer of buffalo
milk, fourth largest producer of cotton, fifth largest producer of mango, dates, and sugarcane,
sixth largest producer of apricot, and chickpea, seventh largest producer of wheat and tenth
largest producer of rice. Livestock is an important-settor of agriculture which includes
cattle, buffalos, sheep, goats, camels, donkeys, horses and poultry. Small holders in rural
areas depend on it for their daily nutrition and cash income. Livestontributes 55.4
percent to the agricultural value added and around 12 percent to the national GDP. Fisheries
share in GDP is very less but it adds substantially to the national income through export
earnings (GOP, 2013).

Although, the agricultural seatwlays a vital role for defining the livelihood of rural
people but this sector, however, has been facing challenges like: rapid population growth,
unequal distribution of landholdings, inadequate farm infrastructure, lack of access to credit,
imperfect narkets, traditional methods of praztion, lack of investment etéll of these have
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contributed to low productivity and incapability for new employment opportunities in the

agriculture sector.
26 Land Tenure and Land Reforms in Pakistan

Land has a straggc position in rural areas because of its multidimensional roles: key factor in
production, collateral in credit markets, security against natural disaster or ,shatlsymbol

of social, economic and political status. Althougind is the major asset farm families in

rural area®f Pakistarbut its distribution is highly skeweds 5 percent of large landholders
possess 64 percent of total farm land and 65 percent small farmers hold 15 percent of land.
Rural poverty and food insecurity is stronglyrredated with landlessness (USAID, 2010).
Provincial distribution of land shows that 70 percent farmers in Punjab cultivate less than 5
acres of land while large farmers are extremely low. Same trend is obsanatier

Provinces as shown irable2.2 andFigure2.3.

Table 2.2: Proportion of farmers by size of farm and Provinces

Province Marginal Farmers Small Farmers Medium Farmers Large Farmers

Punjab 70 20 7 3
Sindh 87 12 2 0
KPK 90 7 2 1

Source: (IFPRI/IDS, 2012)

Figure:2.3: Proportion of farmensy size of farm and Provinces
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In Pakistan there is feudal system which is inherited from British Raja. The large
landlords have political powers and enjoy all economic advantages. They hold thousands of
acres and do little agricultural work themselves. The monopoly of their power and status has a
leading hindrance in the way to achieve social and economic wellbeing of rural poor families.
There is need of land reforms not only to increase agriculture grhowitialso to raise the

social and economic status of peasants in Pa

After independence in 1947, Pakistan has subjected to threeefmmoh efforts (1959,
1972, and 1977) under different governments but they failed to achieve bjestives of
i mpl ementing tenancy, |l and ceiling and | and
the ceiling of 500 acres for irrigated and 1000 acres feirrigated land for private
ownership. Only 0.65 million acres was distributed among&i0&tenants and small owners.
The number of beneficiaries was very low as government occupied only 35 percent of the
holdings that exceeded the ceiling. Hentlgs reform was not a big achievement. For
instance in 1947, less than 1 percent of farm owwerdgrol more than 25 percent of
agricultural land and after the 1959 reforms, 42 percent of agricultural land was occupied by
less than 8.5 percent of farm owners. Average landholding was still 7,208 acres in Pakistan

and 11,810 acres in Punjabduetosheat eds i nefficiency.

Second attempt of land reforms was done in 1972 in which the ownership ceiling was
reduced to 150 and 300 acres for irrigated andrrigated land respectively. Nearly 1.3
million acres of land was resumed and 0.9 million of that diagibuted amongst 76,000
beneficiaries. Again landlords were succeeded to manage land within the extended joint
family system as the ceilings were again in terms of individuals rather than families. Under
the 1977 reform, another 1.8 million acres aidawvas resumed, out of which almost 0.9

million acres veredistributed amongst 13,143 small farmers and tenants.

Unfortunately, these all reforms did not radically change the nature of land tenure in
practice and land ownership is still highly concenttate Pakistan. As a consequence, lease
markets are very active where large land owners employ hired labor or lease their land to
tenants in order to release themselves and their families from manual labor. Small land
owners rely primarily on family labomcluding women labor, but they may abstain from

manual labor if their status maintenance requires it (Rehman, 1987).

Land in Pakistan is classified as state land, private land or community land. Generally

three types of tenancy arrangement exist thereposiaip, lease and sharecropping. The most
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common type of tenancy is ownership where private individuals have rights to use land. Lease
refers to written or oral agreement where rates are fixed and it may continue from one year to
many years. This arrangenteis common for the area of more than 30 hectares of land.
Sharecropping arrangement is common among small and medium sized parcels of land,
usually less than 30 hectares, where the landlord usually receive 50 percent of produce
(USAID, 2010). Nearly, 6@percent of cultivated land was under sharecropping arrangement
in 2010 and productivity of sharecropped land was 20 percent lower than that of owner
operated land. Tenants and sharecroppers have little incentive to invest in sustainable
production practice and insecurity of property rights has led to increased degradation of
agricultural land (World Bank, 2007; Barnhart, 2010).

27 Non-farm Sector in Pakistan

As a result of increasing landlessness of small farmers, low farm productivity and population
growth in rural Pakistan, rural labor force is shifting from agriculture tofaom sector. The
nonfarm sectohasgreat importance to rural economesit helps irgenerating employment
opportunities, ensuring income diversification, enabling food sgcurtducing poverty,
improving income distribution, reducing risks and vulnerabilities, as well as relaxing liquidity
constraints to enhandéarm investment and productivitior instance, Arif et a(2000 noted

that e#en a low return nofarm work contibuted to stable household income and

consequently increadén the welfare of rural families.

Rural economy of Pakistan ders/ienportant share of income from ndéarm activities
which employ large labor force. The share of 4fiamm labor in the countryvas about 40
percent and laout 45-50 percent of the rural population is ditgatlependent on nefarm
income (GOP, 2011).Nonfarm sector in Pakistan includes diverse range of economic
activities in rural areas such aenfarm selfemployment, wagéabor, migration, norlabor
work, renting of household and farm assets, and all other activities other than agriculture.
Generally, norfarm rural household falls into three categories: agricultural wage labor, non
agricultural wage labor, neagricultural entgprises(or businessgsAccording to IFPRI/IDS
(2012), about 40 percent of total nagricultural household are agricultural wage labors, 34
percent belongs to neegricultural enterprises and 26 percent derive their income from non

agricultural wages.

The scale of notfiarm sector in rural Pakistan varies enormously, ranging from small

scale home based cottage industries to large scalgeggessing industries. Its performance
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is heavily dependent upon the availability of raw material from agricultwpplyg of
household labor force and access to financial services-faton sector has a significant
importance for the marginalized poor segment of rural populace, especially women who
usually participate inhomebasedinformal activities because of domestiand childcare

responsibilities, social barriers, and differential access to education and physical resources.

Although nonfarm sectorhas a significantcontribution in the rural economy of
Pakistan (Adams and He, 1996t the full expansion of thigstor is overlooked because of
the existing political and feudal system. High return lesga&le enterprises such as rice, sugatr,
and flour mills are generally occupied by landlords or big businessmen, while poor people are
engaged in low return smadtak activities such as crafts, local vendors, shops, small hotels,
and cottage industries. This situation calls for three important strategies for the generation and
promotion of noAfarm activities in rural Pakistathefirst is the access to resourcesaplly
finance,the second is to improve the quality of product dhethird one is the provision of
institutional approach to build human capital, to develop rural infrastructure and to enforce
law of minimum wage rate. There is also a neediniderstad factors that determine the
performance and growth of ndarm sector ando formulatethe policies and investment

measures that would stimulate the growth efdctor
28  Problem Setting and Motivation

The rural areas of developimgurtries are of mgr concern for development where at least
70 percent of the watld6 s poor c 0 mmuAyiictltyre is the mmaie saurde afl g .
livelihood of rural households. But at present this sectoditmated potential to create new

job opportunitiedue tounequal distibution of landholdingsdisguised unemploymenw

farm productivity, high covariate risks, amuperfect labor and input marketdVioreover
rapidly growing population is depleting natural resources like land, water, emedgfacing
extreme pwerty. Labor is the only principal and abundant asset of rural econdheye is
need of proper utilization of available resources, especially labor to increase the welfare of
rural families.Hence, he biggest challenga rural communityis how to incresefarm output

from the shrinking agricultural sectowhile sustaining the productivity potential dfie
available natural resourceass well as creating gender based job opportunitidsgh return

nonfarm sector.

Several studies have investigated theolvement and role of rural women in crop
activities (Quadri and Jahan, 1982umtaz, 1993Saghir et al., 2005; Jamali, 2009), meeting
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food requirement of family (ESCAP, 1997), participation in decision making in agriculture
(Atta, 2000; Rasheed, 2004pequality in resource access (Chaudhry et al., 2009). Few
studied the importance of gender participation in-fasm sector of rural areas of Pakistan.
The rural norfarm sector in Pakistan, like imany other developing countries, is a
heterogeneous gt covering an extensive range edrningactivities. It ranges from small
scale homdased enterprises to large scale manufacturing industries. This situation calls for
investigaing the potential of whole range of these ffarm activities. There is aubstantial

body of literature on poverty reduction in Pakistan but they ignore the significartte
contributionof nonfarm sector for reducing poverty. Very few studies have investigated the
linkages between rural ndarm sector and poverty but theiudtes were basechaelatively

small sample sizd=or example, Adams and He (1995) examined sources efan@nincome
inequality, and Nasir (2001) made links between poverty and formal and informal sector
employment in rural and urban areas of the courtlgverthelessthe factors that are
effecting the participation of rural household in earning activities and its impact on household
welfare and poverty are not examined extensively in literatureview of the growing
importance of gender role in ndarm activities in the rural economy, this examination is
critical particularly in drawing policy recommendation for poverty alleviation in rural areas.
The present study fills this gap and examines the issues surroundid@rmomgyender
employment and rurgdoverty in Pakistan.

29  Objectives of the $udy

The overall objective of this dissertation is to study the gender based labor supply, income
diversification and household welfare in Pakistan, the specific objectives of the study are

1. To examine the labosupply respnses of male and femabd rural households in

Pakistan under the assumption of +smparability.

2. To analyze the impact of participation of male and female infaon work on

household welfare in Pakistan.

3. To examine the impact of ndarm work and tenancy arrangements on investment in

soil conservation and productivignhancing measures and productivity in Pakistan.

4, Based on the findings, to suggest policy recommendations for improvement of

household welfare in Pakistan.

25



2.10 Significanceof the Sudy

Rural communities in the developing countries are facing a key challenge of combating
poverty and are continuously trying to increase the social and economic status of their
families. The biggest asset that rural communities hold is theirdabtitabor force. The
agriculture sector is overcrowded and is incapable of absorbing surplus labor. Given the
abundant labor and low agricultural productivity, household welfare can be achieved through
the involvement and appreciating the contributionfeshale labor force and finding new
earning opportunities other than agriculture.

The women play an important role in the rural economy but their participation is always
ignored and thought to have no economical significance which has caused negativeneffect
the rural development. Their role in daily household work is considered as nonproductive.
Women contribute more than half of the rural population. Although being in a majority, they
are underestimated and their services have no value. This studysréweaimportance of

womenodos contribution towards a better | iving

This study also highlights the importance of fiarm sector for the increasing welfare
and reducing poverty level of land constraint rural households-f&m income is also
useful for enhancing investmeint agriculture sector by providing capital in the context of
imperfe¢ credit and insurance markets.This study also pinpoints the
inequality/discrimination regarding the access of resources and dwmefdand. Thus, this
examination is significantly important in drawing policy recommendation for poverty

alleviation in rural areas of Pakistan.
211 Structure of the Thesis

The dissertation is organized as follows: Chapter 2 presents the genedilidgtion of tle

study which is aboutetting the need of this research and summarizes the findings of chapter
3, 4, and 5. Chapter 3 examines the labor supply of male and female darowmagriwage

and norfarm activities under the assumption of remarability. This chapter focuses on the
sensitiveness of labor supply to changes in different ssmooomic conditions. Chapter 4
analyzed the impact of neflarm work of male and female on the househaklfare and
poverty reductionChapter 5 estimatedahimpact of noffarm work and tenancy arrangement

on the decision of seimproving and productivitenhancing measureand farm productivity.

Chapter6 concludes and makes some recommendations for policy formulations.
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Chapter 3

Gender based labor agty of farm households:

A case of market imperfections in rural Pakistan

This paper will be submitted tbe Journal of Agricultural Economics

Abstract

This article evaluates the labor supply of male and female orfanwn agriwage and non

farm activities, using crossecticnal data of 341 rural householdsthé Punjab province of
Pakistan. The estimation in this study proceeds in two steps. In the first step, shadow wage is
estimated through production function analysis. The estimated shadow wages and income are
then used d calculate the labor supply in the second stage. Our analysis reveals that
education, caste, village infrastructure appeared to be important determinants for labor supply
of both male and female. Hypothesis of separability in agricultural household nveakels
tested by applying three tests. All tests strongly rejected the separability hypothesis, indicating
the dependence of production and consumption decisions of rural households in Pakistan.

Keywords: labor supply, neseparability, shadow wages, Pakista
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3.1 Introduction

Labor activities are the signifi cdevelopinglet er m
countries. D cope with the higher levels of poverty in these countries, diffexetfare

projects have been introduced to increase theatiy@oductivity level and demand for labor

resulting in higher returns. On contrary, in addition to demand for labor, rural household
welfare is also determined by the labor supply behavior. Hdheeeffectiveness of the

welfare projects also depends e gender based labor supply behavior and the knowledge

of which is an important tool in policy designing.

Generally, gnder is most commonly described as the position, responsibilities and
activities assigned by the community endorsed to men and wdRuwes associated with
gender describe the activities and responsibilities performed by both women and men
members socially assigned to them just on the basis of gender and with pré&jiftecences
in role of gender and social status esmarkably rigd. Howevey this situation varies among
different cultures and even in different social classes in the same c@umweronly, it is
associated with overall decision magiabout the fate of household€A-ILO, 2001; Mollel
and Mtenga, 2001).

Women congtute more than half of the rural labor force and are the backbone of their
communities in lonincome fooddeficit countries. They perform wide spectrum of tasks
ranging from household domestic duties to commercial income generating actiities.
women éforts for such activities are not measured in economic t&iwven the significance
of the role of women, rural development cannot be achieved by ignoring the efforts of such a
large segment of society (FAO, 2009). It is quite common to underestinedatcontribution
by statisticians and policy makers and thei
(Mies, 1987).

In Pakistan, there is male dominant society, both in villages and cities. Males head
about 92 percent of the households (Elahi, 2006). r@gvpercent oft h e Paki st an
population livein rural areas and 51 percent tbem are the women, fulltime dwelling in
villages and socially bound to carry out household activities like food processing, food
storage, taking care of children and sick fgmilembers, raring of livestock, engaging artisan
and handicrafts, and helping malmembers in agricultural workAccording to the
Government of Pakistan, the participation of rural women in agricultural work is about 79

percent as compapraetd otng ména&ch pasrt6i3cipercent
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participation is higher than that of men. Despite this fact, women areisgffesm their
social position and wage rate discrimination. This condition is even worse and women are

more discriminated in thallages nearby cities (Nazir, 2009).

There is a major split in the activities of rural farm household: production of farm
output for income earning on one end and production of food for household consumption on
the other end and both the processed go Isydside. In the past studies, it was considered that
there is independence between farm household production and consumption decisions
(Barnum and Squire, 1979; Rozenzweig, 1980; Singh et al., 1986; Tockle and Huffman, 1991;
Abdulai and Delgado, 1999)his assumption does not fit in developing countries because of
the market imperfectionsso the emphasis of development economics has shifted to the
separability assumption in the last decade (Stark, 1991; Benjamin, 1992; Jacoby, 1993;
Skouyas, IlaangRegmi2600;Taylor and Martin, 2001). A country, like Pakistan
is no exclusion and the labor and factor markets are imperfect especially in the rural areas
(Heltberg, 1998; Fafchamps and Quisumbing, 1999) and héhneee is no evidence of
separality and rural households are the producers as well as consumers of farm produce

simultaneously.

Several studies have investigated the involvement and role of rural women in crop
activities (Qadri and Jahan, 1982; Mumtaz, 1993; Saghir et al., 2005; ,Ja0@#l), meeting
food requirement of family (ESCAP, 1997), participation in decision making in agriculture
(Atta, 2000; Rasheed, 2004), inequality in resource access (Sen, 2001; Chaudhry et al., 2009),
linkages between agrarian change and gender relatidaskenzie, 1990; Carney, 1992;
Francis, 998; Kabeer and Trar2000) and; effect of human capital on productivity and labor
allocation of rural household and tested existence of imperfect labor and factor markets as a
by-product (Fafchamps and Quisumbidg99) To the best of our knowledg® study has
examined thdabor supply responses of male and fen@ldarm-households in Pakistan
under the assumption of n@eparability. The purpose of this studyto fill this gap and to
make contribution to scee empirical literature by investigating the effects of education,
family caste,andinfrastructure on the allocation of labor between danmn, nonfarm and

agrikwage activities of farm households based on gender by using the shadow wages.

The rest of theaper is organized as follows. In section two, the theoretical framework
is presented. In section three, description of the survey area and data set are provided. In
section four, estimation strategy and empirical results are reported. Finally, somedicancl

remarks are given in section five.
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3.2  Background and Conceptual Framework
3.2.1 Household Model of Labor lfocation

To investigate the labor pply behavior of farm householthsed on galer, we preserasic
household model of labor allocation belowe draw upon the economic theory of farm
household based on the work of Singh et al. (1986); Bardhan and udry (1999), empirical
studies of household resource allocation based on the work of Abdulai and Delgado (1999);
Heltberg et al. (2000), income @isification in developing countries based on the work of
Abdulai and CroleRees (2001), and the use of shadow wages and labor supply of agricultural
household based on the work of Jacoby(1993); Skoufias (1994); Abdulai and Regmi (2000);
Linde-Rahr ( 2001)and Le (2009).

Household model of labor allocation assumes here that rural household consists of two
income earnerghe head of household and his or her spouse, and allocation of family labor is
across: agriculture, nefarm, home production and leisur The househol doés
difference between the total stock of potential labor supply and the sum of hours worked in
agriculture, domestic and ndarm activities. Consumption is the sum of income derived
from agriculture, notfiarm activities anather sources like livestock, transfers etc. Given this,

the household utility function is given as:

Uy =U(C,N;;2Z) i =1, Male,i = 2, Female (1)

Max

where U is the household utility function which is assumed to be strictly coneade

possesss continuous econd partial derivatives (Abdulai and Delgado, 1999).is the

leisure hours for male and female labOris the set of consumption of goods and services,

andZis the individual and household characteristics.

Household faces constrasntike time,budget nonnegative,and production function

constrains.
Househol@® 8me constraint igiven as
L =L+ Ly +Lp +N, ()
wherel, is the sum of household labor allocated to agriculturgl) (nonfarm (L), home

production(L,,) and leisure {,)
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Household also faces nawegative, production function and budget constraints:

La?2 0, Lyw?0 Lp20 3)
Q=Q(La, Hi, X,Z,9,ASV) (4)
YiA+YiNF +YiD +Yio' PxX:PCC (5)

Putting value ofQfrom equation 4, the equation 5 can be written as:
PCC = PQ(LiA’Hi’X!Z1q1AiS!V) - I:)xX - WHHi +WLi'NF +WDLKD +Yi0 (6)

whereY, /Y, /Y, /Y, representsncome from agriculture, nefarm, home productionand
other sources respectlyefor male and female members of househdd represents vector

of prices of variable inputs}, represents vector of prices of purchased goBdspresents
vector of Farm output price$d, represents amount of hired male and female labor,
W, represents wage paid to hired labat, represents nefarm wage W, represents wages

of home productiong represents pradttion shocks (climatic risks, economic fluctuations),
A represents fixed assets of the household (land &agpresents vector of social/cultural
constraints,V represents village level charactits such as distance, infrastructure etc.,

X represents vector of purchased inputs @kepresents quantity of agricultural production.

The Lagrangian of the househol dbés maxi mi zze

. é,PQ (LiA’HUXyZ!qu’SJV)- P)(Xg

i=U(CN;Z)+/ (L- Ly~ Ly~ Lp - N+ 7
g " ° g'WHHi"'WL'rNF +WDLiD +Yi0' PCCH ( )

where/ is theLagrangianmultiplier associated with the inequality constraints on égghl

of labor participation (e. male and female labor participation)is the Lagrangian multiplier
associated with incomaequality constraint. Thieagrangiarfunction (i) is maximized with
respect ta.,, Ly, Lo, H;, X, / ,; for maximizing the utility (U) across gender of
household members as shown below:

“ﬁ/u]_iAz-/+jpj_|_(?=O (71)

A
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MV Ly =~/ +/W=0 (7.2)

~ e

WL, =-/+/p——= 7.3
MV L JP N (7.3)
s MQ L

A pH, =/ p—=- W, =0 7.4
Wi/pH, =/p o (7.4)
ao o HQ

AuX =/ p==-,p, =0 7.5
MV X =/p /P (7.5)
v =L- La- Live- Lo - N =0 (7.6)

uiv =PQ(L, H,. X,Z,g,ASV) - BX-W,H, - Wl +W,L;, +Y,- RC=0 (7.7)

It is important to mention that the model above assumes that the markets are complete.
Under this assumption, the production and consumption decisions of the household are
separable. Under separability assumption, the value of marginal product-&drmotabor
participation by gender is equated to an exogenously determined market wage (Singh et al.,
1986). In many lowincome countries where market for key factors and products typically is
weak or absent in rural areas, usually separability does not edish@stly farm households

are both producers and consumers of agricultural goods.

If commodity and resource markets are incomplete and on farm afalofiabor are
imperfect substitte, thus shadow prices existe Danvry et al. (1991) showed that unclen
separability, labor is allocated such that the marginal product of labor is equal to an

endogenously determined shadow wdgge). Shadow prices will be the function of

preferences and technology of household membetweifiousehold is bdta producer and
consumer of commodityThus, we introduce market failure in the model as a market labor

constraint L. ¢ M, where M is the maximum number of hours a farmer can work in the labor

market. This type of failure is important padiarly for the existing situations of Pakistan.

Given this development, maximization ladngrangiarwith respect tiN. , H, , L, Ly,

L, yields the following first eder conditions for the optimal choices of the household,

WUTWN; _
wiec - 8)
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H, ©)

W:uQ: Q _ KQ =W
L, ML M if Lye <M (20)

W>“Q: HQ — HQ =W
MLy ML M if Lye =M (11)

The equilibrium contiion (8) for household utility maxrmnization implies that household

will equate the marginal rate of substitution between consumption and leisure of family labor
of typei and the "shadow wage ratei’ of labor type . Condition (9) states that hired labor

will be utilized up to the point where the marginal product of hired labor of each gender is
equal to the wage paid to hired labor. Also shadow wage is same as market wage (10), if labor
market is comm@te and nofiarm labor constraint is not bindingshadow wage will be less

than the nodarm wage (11), if labor market is incomplete and-femm labor constraint is
binding.

By using the shadow wage, the HAHorear budget constraint can be replaced by an
artificial linear constraint. The household maximization problem of equation (1) under the

linear budget constraint can then bewrten as:

Uy =U(C,N;;2) i =1, Male,i = 2, Female (12)
Subject to

P.C+W N =Y’ (13)
Where shadow itome (Y') is written as:

Y =PQ(L,,H,, X,Z,q,ASV)- P,X - W,H, +W L (Z)+Y, (14)

Structural demand function for leisure and corresponding structural labor supply

function are given as:

N’ =N, (w,Y";2) (15)

36



T =T,(W,Y;2)

(16)

whereT,” is the total hours of work of family members of gendém agricultural, norfarm

and other activities.
-I_i*:l—i'N:ZQD"'L:A"'L:NF if qNF>O (17)

Ti*:h"\'i*:ﬁo““'—;\ if L’iCNFZO
(18)

3.3  Data Description

Data for this study was collexd betweerSeptember 2010 andduary 2011 through a cress
sectional survey of rural householdstie Punjab provinceof Pakistan.Punjab provinces

the country's most populous region, constitutes 56 percent of Pakistan's total population. Due
to its largest rutasociety, this province was selected for data collection. Thereo large

scale redistribution of agricultural land and asymmetry exists in land ownership. As a result
most rural areas are dominated by a small set of-damdng families which has alway
contributed the most to the national economy of Pakistan. Agriculture share of Pakistan's
GDP has historically ranged from 51.8 to 54.7 percent. It is especially dominant in the service
and agriculture sectors of thakistan eonomy. Its contribution reges from 52.10 64.5
percent in the serviceestor and 56.1 to165 percent in the agriculturecor. It is also major
manpower contributor because it hifwe largest pool of professionals and highly skilled
manpower (Pakistan encyclopedia, 2009). &k Haee broad agrdimatic zones named as
lower, central and upper. Two districts from each zone were selected for survey. A stratified
random sample of a total of 341 households was selected in each of six districts to ensure
representation of all categes of households, which potentially influence the extent and

nature of livelihood diversification.

Using a structured questionnaire, the households in the sample area were interviewed
eliciting information on farm and nefarm activities as well as persal, demographic and
locational characteristics. Information on agricultural activities includes farm size, crop
output, price of output, expenditure on variable inputs, family and hired labor, capital assets,
own consumption, sale of produce. Informatmnlivestock activities includethe number of
animals and poultry birds. Detailed time allocated to farm;faom, livestock and domestic

work of family and hired labor differentiated by gender was fully obtained.
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Table3.1 includes the definitions arshmple statistics of varialdaised in the analysis
for male and femaleespondents. Total value of output is computed as the sum of value of all
crops grown, income from the sale of animal byproducts and twenty percentvaluleeof
t he hous e laoappdoack similar todwork of Huffman (1976); Jacoby (19934
Abdulai and Regmi (2000). The value of each crop is estimated by using village level median
prices of the prices that farmers indicate their crops would currently fetch on the market. This
avoids the problem of using tlsame set of prices for all far'The land variable is the total
cropped area in acreliring survey year, whether owned, rented or sharecropped. ddetail
information on the variable physical inputs such as fertilizer, saed,pesticide was also
obtained. The use of values in place of quantities in the production function can lead to biased
estimates if input fice variation is substantia¥et, taking this route seems preferable to
ignoring these inputs altogether and stiffig an omitted variables problem. Number of farm
equipments, dummy variable for whether or not livestock is reared and locational dummies

for the six districts of Punjab Pakistan, are also included in the production function.

The study is concerning the householtheadship and level of education of household
head since the head of the household is considered to be the person mainly responsible for the
decisionmaking ofthe household. The level of education may indicate productivity potential
for bothfarm and noffarm sector (Behrman and Wolf, 1984)ge is used as a measure of

experience that increases the marginal value of time in each activity.

The farm labor is divided into four categories as seen in Table 3.2: family male labor;
family female labg hired male labor; hired female labor. The use of family labor is high
(62%) as compared to hired labor (38%) in the sample.

'As argued by Bardhan (1979), if farmers face the same prices and the true production possibility
frontier is concave, rather than linear, crop composition cannot be allowed to vary agrssssiiace
farmers are assumed to have the same technology. However, if crop composition is variable in the
sample, movements along a given production possibility frontier will be construed as shifts in the
value of output.
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Table3.1: Definition and descriptive statistics of the variables used in production

Variable

Definition of variables

Mean

S.d

Dependent variables
OutPutValue Total output value in Rupees

Explanatory variables

TCultiLand
FertiCost
SeedCost
PestCost
Equipments
HrsFmale
HrsFfemale
HrsHmale
HrsHfemale
HrsChildlab
Head
HeadEdu
AgeHead
Livstk
Locationl
Location2
Location3
Location4
Location5
Location6

Instruments
MOCasWa
FOCasWa
DisOvill
Road
WaterOsupp
Electricity
HHSizOw14
AdultFarm
ChOLO5
Child14

Total cultivated land in acres
Expenditures on fertilizer(rs)
Expenditures on seed(rs)
Expenditures on pesticide(rs)
Number of farm equipments

Total hours of family male labor worked on farm
Total hours of family female labor worked on farm

Total hours of hired male labor worked on farm

Total hours of hired female labor worked on farm
Total hours of farm child labor (family and hired)

1if Head ofHH is male,0 otherwise

Years of education dfiH head

Age ofeducation oHH head (years)

1 if HH has livestock, 0 otherwise

1 if HH resides in Lahore district, O otherwise
1 if HH resides in Sahiwal district, O otherwise
1 if HH resides in M.Garh district, O otherwise
1 if HH resides in Layyah district, O otherwise
1 if HH resides in Sialkot district, O otherwise
1 if HH resides in Khushab district,0 otherwise

Average village daily wage rate of male
Average village daily wage rate of female
Distance of village from city in km

1 if village has road, 0 otherwise

1 if village has water supply, O otherwise
1 if village has electricity, O otherwise
No. of adult musehold members

No. of adults working on farm

No. Of children under age of 5 years
No.Of children between agelgl years

1654011 6598264

19.93
6584.33
7202.84
3901.95
4.34
97.25
43.36
139.20
82.06
9.54
0.74
2.12
48.47
0.83
0.15
0.20
0.30
0.02
0.25
0.08

272.23
156.95
18.05
0.67
0.85
0.99
4.99
1.83
1.01
6.25

41.35
8288.42
9626.00
4325.17
4.56
135.94
95.79
184.20
104.77
24.78
0.44
1.18
11.54
0.38
0.36
0.40
0.46
0.13
0.43
0.27

74.21
76.64
12.69
0.47
0.35
0.09
2.76
1.62
1.41
6.46

& wages are noted in Rupees (2010)
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3.4  Empirical Approach

The estimation in the present study proceeds in two steps. The first step is to estimate the
marginal productivity of family male and female labor through production function analysis.
The estimated marginal productivity of family male and female labor (shadow wage) and
shadow income are then used in the second stage to estimate the niieiea@dabor supply

functions?
3.4.1 Estimation of Shadow Wages and Shadoeome

3.4.1.1Production Function Aalysis

The estimation of technological relationship between output and input that lies at the very
heart of economic analysis is usually carried out by production function with family male and
female labor hours and hired male and femalb®it hours specified as heterogeneous inputs.
However a typical example of production function in literature is B@muglas and
Translog production functions. Despite the well known limitation, the Qanglas
production form is useth this studybecase more flexible functional forms such as the
translog production functionwas initially estimated which vyielded results that were
inconclusive. Specifically, most of the coefficients of the inputs were not statistically
significant, while some of the cdigfients turned out to be negative, contrary to prior

expectation.

The CobbDouglas production form hake advantage of being easily interpreted in
economic term and has achieved widespread empirical support fromoftlatarious

industries, including agrulture and for various countries (See also Heady and Dillon, 1961).

Thus a typical Cobidouglas production function is specified as:

InY, =3 a,nX;, +a 6k D, +¢g (19)
j Kk

J

WhereY, represents the total value of agricultural outpfitfasm household. X; is the

qguantity of inputj used by farmeii , p, is the location dummies that represents some

k
locationalspecific characteristics such as topography and temperature, which effect output

but not observable to an econometriciarand 6 are input intensity parameters that represent

*The approach of Jacoby @3); Abduali and Regmi (200@refollowed in this study.
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the elasticities obutput with respect to the individual inputsis the error term summarizing

the effects of omitted variables.

The variable inputs in the vectof; includes cropped area, value of fertilizer, value of

seed, value of pesticide, number of farm equipments, hours of family male labor, hours of
family female labor, hours of hired male labor, hours of hired female labor, hours of total
child labor (family and hired), dummy variable representing the presétivestock for farm
household, gender of household head which assumes that household head ,whether male or
female, is the primary decision maker on the family farm, age and education level of
household head as a proxies of management inputs. In thesgiegrall the explanatory
variables are in logarithmic except dummies for household headship, livestock and vector of
age and education level of household head. The variables measured in monetary terms such as
value of output, fertilizer, seed and pesteciere divided by villagspecific price indexes

used as measures of the price of the composite agricultural commodity consumed and

produced.

To keep the estimation manageable in the presence of zero values in most of the
variable inputs, the logarithmicainsformation was carried out by adding one to the inputs
(ie,In X; =In(X; +1)).

3.4.1.2Shadow Wage dfimation

We follow the approach of Jacoby (1993) and Skoufias (1994), laterally applied as standard
approach in the literature to estimahe shadow wage and the labor supply function under
market failures (Lambert and Magnac 1994; Sonoda and Maruyama 1999; Abdulai and
Regmin 2000; Seshan 2006). These authors found that the shadow wage is identical to the
marginal product of labor (MPL) othe farm regardless of market failures. Based on this
concept, we calculated the shadow wage rate of labor (MPL) fronmgtremental variable

(IV) estimates of Cobbouglas production function in TabB2, using the expressions:

*

W, =

£ w=24& (20)

31|

Where ¥ is the predicted value of output based on the estimaefficientsa; . The fitted

output\Eis used instead of real outp¥isince famers make decisions when they do not know

the random shocks and real outpif. and F, are the total hours of adult male and female
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labor respectively. We obtained negative marginal product for some observations and have
subsequentlget these values equal t3 1

3.4.1.3Shadow Incomediimation

The estimates of the shadow incomeof the household is derived from the expression
Y =¥+O+Y, -W.F, -WF, -W.H_-WH, - W Liv- Fert- Pesti- Seec (20)

where @ is the net taclepgroducts and mefarm incomeYg sthe f | i v
unearned income such as rent of land, farm equipments and transfers received by households;
W, ,W; are shadow wages of male and fem#@gandF, are hours of adult maland female,

W, ,W_ are the average village wage rate of labor and animal services respectively;

Fert, Pesti Seec are expenditures on fertilizer, pesticide and seed respectively.

®Jacoby (1993) or Skoufias (1994) alsmrfd negative marginal product of labor. They then either
dropped these observations or set the value to 1 to avoid negative shadow wages.
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Table3.2: CobbDouglas production functiofdependent variable: log value of Output)

oLS vV °
Explanatory Variables Coefficients Coefficients
LogTCultiLand 0.46(2.05) 1.13(5.60)
LogFertiCost 0.05(0.06) 1.86(3.34)
LogSeedCost 0.46(0.59) 0.49(1.92)
LogPestCost -0.08(0.37) 1.03(2.20)
LogEquipments 0.56(1.79) 0.18(0.60)
LogHrsFmalée® 0.07(0.72) 0.47(2.00)
LogHrsFemale® -0.09(0.90) 0.28(1.73)
LogHrsHmalea 0.26(1.90) 0.68(1.88)
LogHrsHfemalé -0.13(1.08) 0.19(0.52)
LogHrsChild® 0.12(0.99) 0.14(0.35)
Head 1.18(2.42) 2.31(5.33)
HeadEdu 0.00(0.01) 0.02(0.10)
AgeHead -0.02(1.27) -0.02(1.06)
livstk 4.30(9.09) 4.40( 8.87)
locationl -0.79(1.12) -0.53(0.69)
location2 -2.27(3.41) -2.64(3.91)
location3 -0.91(1.44) -1.02(1.54)
location4 -1.29(0.95) -1.82(1.32)
location5 0.40(0.63) 0.13(0.19)
constant 3.13(3.20) 3.06(2.70)
Adj R-squared 0.7105 0.6928
Male labor marginal product 2.73 0.89
Female labor marginal produc 6.05 1.20
Number of observations 341 341

Note:*Variables considered endogenous in the instrumental variable estimation
® Wu-Hausman statistics for the joint exogeneity test is 1.88 sticritical value of F(812)=2.29 which is significant at

10 percent

Value of tstatistics in parentises
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3.4.2 Estimation of Owrfarm, Nonfarm and Agriwage Labor Supplydnctions

The estimated shadow wages and income in the first stage of analysis are used to calculate the
labor supply of farm household in three major activities: own farmsfaign and agrwage.

Thus our analysis is focused on the impacts of wages, income and other exogenous variables
on the hours worked in three activities by male and female members. Since all households
reported positive hours for male and female labor, we emgl@EeS technique for the

estimation of labor supply function in the study.

For each household, the male and female labor supply variables are computed as the
average annual hours spent by working on their-tasm, nonfarm, and on the farm of
othes. Time spent on social ceremonies, religious activities, and other pure consumption
activities, such as eating or sleeping are considered as leisure. The average daily worked
hours are 8.1 for males and 14.1 for females, indicating that females spend more time in
working than males. Particularly, males are more engaged in farm afdrnoactivities and
females are more involved in domestic and livestock activities. All the females reported

positive hours for domestic work and almost 33.14% male spent no ticd@euestic work.

The empirical specification for the labor supplies of ngglg and female(P;)in three

activities(i =own- farm non- farm agri- wage is:
Nk, =a,,+a,nW, +a,InW, +a, InY +a 7 +m, (22

NP =a;,+a,InW, +a;InW; +a InY +a.Z +m (23

whereads ar e p e estimatedd/,V¥ Y tare described abovg, is the vector of

individual and/or household specific characteristics such as age, eduleatel, household
composition etc. affecting taste towards work amgis the error term summarizing the
effects of unobserved factors. The coefficieatsa, provide estimates of owwage
elasticities for male and females, respectively. Since these are reflections of the usual

opposingsubstitution and income effects, no prediction can be made about their sign. This is

also the case for the coefficieras,,a ., that provide estimates of cross wage elasticities. The
Coefficientsa,,,a, provide estimates of thex¢ome elasticities of male and female labor,

my?

respectively. If leisure is a normal good, higher levels of income would result in fewer hours

44



of work. Previous studies generally support this hypothesis although estimates have been
inelastic (Jacoby, 1993;8kuyas, 1994) .

3.4.3 Testing for &parability

Correct modeling of household production decisions require knowledge of whether a specific
household is likely to behave according to separability orssparability decision rules. For

this reason, numeroussts of separability have been applied in empirical studies. In this
section, the hypothesis of separability in agricultural household models was tested by
applying three tests in order to gain further intuition into the efficient functioning of labor
markes in rural Pakistan. The first test is based on the Benjamin (1992) test whiclsfoguse
the relationship between production decision and preferences of housbhgkecond test is
based on Jacoby (1993) test which tegite equality of market wage @rshadow wage and
thethird is Le (2010) geneliaed test which combined bothe Benjamin and the Jacoby tests
into one relationship.

3431The Jacobyds Testssumpton a Perfect Mar

The hypothesis of equality between marginal products of labdthe market wages is tested
in this section. Under the utility maximization assumption, a test for the equality of marginal
products and the observed wages could shed some light on the presence of transaction costs or

frictions in the rural labor marke

We therefore tested the hypothesis of equality between wages and estimated marginal

productivity of labor by regressirthe shadow wages on the obserneatket wages:

W = a+bW, +e (24)

Wherew" is the estimated shadow wesgof labor type =(m, f), W, is the market wages of

male and femalee is the random term probably including measurement error.

Assuming there are no serious biases involved in the derivation of the marginal
productivities of family labor from a Cobbouglas production function, the null hypothesis

of the absence of any frictions in g&rm employment implies that=0and 6 =1. This

means that the allocation of time between farm and market is madly jpur efficiency

grounds by individuals in the stgample. The theory also implies thatis independent of

the taste for work.
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3432The Benjami nds ffitiensies f or Di ffering E

Benjamin (1992) proposed a test that uses tlaioekhip between production decisions and
household preferences. This test focuses on the differing efficiencies issue of family and hired
labor. Thestudyapproximates the shadow wages with the following linear regression:

LogL= HLogW + g ogZ+ (1- a)%+e (25

Where L is the total hired and family labor, W* is the shadow wages household

preferencesliis the fraction of hired labor. The objective of perfect substitutability of family

L
and hired labor is to te@t- a) =0.

3.4.3.3T h e Geaedalized €st

Both the Benjamin and Jacobyds tests use on
decisions and preferences; or between shadow wages and market wages. It means both tests
implied half of the information to test the separability carresults of both tests are
contradictory. This shortcoming was covered
studied both relationships in one relation to increase the power of test and to avoid possibility

of contradictory results. Inthe presents dy we al so applied the app

test to test the separability in agricultural household model in the context of Pakistan.
The following regression is estimated for generalized test

LogPQ/ L = BLogW+ g ogZ+ e (26)
The est for the separability ndel iswhetherb =1andg=0.

3.5 Results and hterpretations
3.5.1 The Production Functiondimates

The first column of the Tabl8&.2 represents OLS estimates of the coefficients of the
production technology dhesample households. The resuftdicate that variable inputs have
positive coéficients, while cropped areaguipments and livestock appears to be significantly
important inputs in production function. Of the labor inputs, adult male labor congrihost

to the output and contributio of teenagers and children appear to be relatively small.
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But in the estimation of production function estimate, labor hours, fertilizer, seed and
pesticide used are likely to be endogenous variables so the estimates from OLS could be
biased. We addreshd endogeneity bias in this study by adopting an instrumental variable
(IV) approach to estimate the Calibouglas production function. The variables used as
identifying instruments in the estimation are: male and female daily field wage; distance of
village from city; dummies for the presence of road, water supply and electricity; adult
household size; number of adults working on farm; and number of children less than 5 years
and between-84 years as instruments. The value of the MAusman statistic as gsented

in Table 33 suggests that the instruments can be considered exogenous in the estimation.

The results of IV appro&g in the second column of thefle3.2, indicate that mosif
the input s postiveeffests anragriguttusainotitputivestock and land appears
to be important inputs in the production process. We also found that fertgzed, and

pesticide inputs leatb higher farm output in the study.

All the labor inputs have significargositive impact orthe output except the hed
female labor and child labor whiao not significantly diffeentfrom zero. The family male
labor has a greater impact on output than family female labor, probably due to the fact that the
activities such as ploughing, irrigation etc., which are ua#tert by men, contribute more at
the margin to output than activities such as weeding, picking and transplanting in which
females are largely engaged. This finding is in line with the result of Jacoby (1992) and
Abdulai and Regmi (2000), but is in contrésthe results reported by Skoufias (1994); Udry
et al. (1995); and Thapa (2003).

The gender of household head tmpositive and significant impact on agricultural
output, indicating discrimination in the access to resources on gender basis. This th@pport
findings of Thapa (2008) who indicated that male headed households have relatively better
access to resources, particularly in access to new varieties of seeds, inorganic fertilizers,
agricultural extension services, and farm credit. The coefficieag® is negative though not
significant indicating that young farmers use new technologies to increase production as
compared to old farmers. Education of household head has positive effect on agricultural
output, confirming the widely accepted role offhan capi t al towards i mj
efficiency (Abdulai and Huffman200Q Abdulai and Regmin 2000; Barrett et al., 2008).
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3.5.2 The Labor Supply Functions Estimates

The variables in_ ,W;,Y" are correlated withm so lalor supply functions are estimated by

using instrumental variable approach to obtain consistent estimates. The eosgleif
instruments used arendividual characteristics such as age and age squared, level of
education; nodabor income; saving; own d; zonal dummies; and all the instruments that

are given inTable3.2 . T h u s , -stage the dhaslowywage tates and shadow income are
regressed on instrumental variables. In the second stage, the predicted values from these
regressions are used tstienate the labor supply function employing OLS. The value of the
Wui Hausman statistic given in Tab84 suggests that the instruments can be considered

exogenous in the estimation.

Estimation of the labor supply functions requires deleting some varitiaieare used
in the first stage regression to allow for the identification of models and variaftieut,
therefore serve as identifying instruments. Male and female daily field wages; distance of
village from city; dummies for the presence of roadiew supply and electricity; number of
adults working on farm and ndabor income served as identifying instruments. The Wald
test statisticg/, for the joint significance of these variables for male and female shadow
wage equations are/20 and 35.20 respectively which are significant at 1 % level as against

a critical value o,y =2321. The correspondingdure for the shadow income equation

is 235.40, also against a critical valuecff,,, =2321. The joint signifcance of these

variables in the fst stage regressions suggests that the instruments danetiterfirst stage

estimation and are therefore appropriate instruments (Staiger and Stock, 1997).

In order to account for any potential hetdmdasticity inducedby the twestage
procedure of using estimated shadow wages and income as well as for heteroskedasticity

possibly present across households, the Bréfsagmn test was employed. The computed

BreuscliPagan test values?, 85.63, 262.10, 2942 for males and 562.12, 424.11, 179.85

for females in own farm, nonfarm and agige work respectively, are above the critical
value of 32.00 at the 1% level, suggesting the presence of heteroskedasticity. In order to
account for the heteroskedasticithe tstatistics reported are based on the standard errors
calculated from White's (White, 1980) formula that accounts for nonparametric forms of

heteroskedasticity.
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To test the exogeneity of the set of instruments, the value éHAlsman statistics
given in the Table 3 suggests that the instruments can be considered exogenous in the labor
supply functions. The joint hypothssthat all norAntercept coefficients in the labor supply
models are zerare tested withhe Wald statistics. The sample vatuef the Wald statistics
are 10.89, 5.69, 4.78 for male and 4.26, 4.19, 2.84 for female labor supply functions in three
sectors, with a critical valu€(16,324)=2.75, thus rejecting the null hypoisewhich is
significant at 1 % level.

Table 3.3 also diplays parameter estimates of the male and female labor supply
functions. Starting with the estimates for males, the uncompensatedvaye effect is
negative in the case of owarm and agrwage work, suggesting a backward sloping labor
supply. It means hiat the income effect dominates the substitution effect. Similarly,
Rosenzweig (1980) noticed negative own wage effect of male household labor supply. In the
case of noffarm work, own wage effect is positive, suggesting upward sloping labor supply.
The ngative own-wage elasticity for femaleonfirmed the findings of Skoufias (1994) and
are incontrast to Killinsgworth and Heckman (1986); Jacoby (1993); and Abdulai and Regmi
(2000).

The cross male wage effect on the #iaim and agriwage labor supply ofeimales is
negative and significant in the case of #iarm, indicating that female labor supply is quite
sensitive to any change in the male wage. This is presumably due in part to the reallocation of
time by females from income generating to non inconreegging personal matters such as
funerals and weddings. It suggests that male and female leisure are gross substitutes in terms
of utility and indicates that studies that restrict such evemge effects to be zero may result
in specification errors. Theross female wage effect on the labor supply of male is positive,
but not significant, indicating that males are not much sensitive to reduce their labor supply

even when females earn more from income generating activities.

The coefficient of shadow incomis significant and negative for both males and
females in all three sectors, indicating that both male and female leisure are normal goods.
This finding is in line with the results obtained Jacoby (1993) for Perskoufias (1994) for
India; andAbdualiand Regime (2000) for Nepal

Household compmtion and characteristics seeéonmatter as well on the labor supply of
both male and female. The presence of working age men and women in the household which

is an indicator of nomuclearity of household, tes to increase the labor supply of both male
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and female in owsfiarm and norfarm. These results are in contrast to the study of Barrett et
al. (2008) andarein line with the study of Abdauli and Regime (2000) in the case of male
labor supply. The presencé young children (<5 years) in the household imgade labor
supply of female in owsfiarm and noffarm sector, particularly significant effect in the case
of non-farm work. So caring for young children appears to be compatible with farm and non
farm wak in rural areas of Pakistan. This resslin line with the findings of Rosenzweig
(1980); Evenson et al. (1980); Sahn a&lderman (1988); Skoufias (1994); aAthduali and
Delgado (1999)With regardto the age of householtlead which also representgperience,

we found that labor suppiy the agriculture sector increases with experience and decreases in
nonfarm sector, although the effect is not statistically significantly different from zero for
both groups of households.

Turning to the variablesf interest in this article viz the education level of household
members; family caste; village infrastructure, we found that investmmehtiman capital
significantly decreasethe labor supply of household on ofiarm and agrwage activities.

This reflects the lack of response of agricultural wages to human capital in South Asia as
noted by Kurosaki and Khan (2006); Ito and Kurosaki (2009) and disgrace of working as an
agricultural laborer in rural areas (Ito and Kurosaki, 2009). Once villageeducaed, they

are reluctant to perform manual agricultural work for themselves and especially for others.
The positive coefficient of education in néarm work indicates that individual who has more
schooling, spend a great proportionhig working hours innonfarm work. Thus, education

was found to be a better positioned to mobilize capital through high returnirigmonvork.

High return work often requires a specific level of schooling and therefore individihals

have attained less thdhat are excluéd from particular bettgraid activities (Abdulai and
Delagado, 1999; Davis, 2003). Most activities in+fiam work like service sector or running

a small business require a certain level of education or skill and serve as important criteria
regarding tle allocation of scarce ndiarm employment (Bucherrieder, 2005). In other words
illiteracy serves as an entry barrier iftmh returning activities. Thusdacation improves
individual 6s ability to all ocat e tomrsdtsar ces
powerful source that leads labor out of agriculture and shifts it into high returnintzmon

sector (Timmer, 1988).

Looking at the role ofamily castes (with the middle castes as the reference group), we
found that male labor supply frompper castes decreases in elaim and agriwage

activities and increases in néerm sector. Caste is traditionally hereditary social grouping

50



which has great influence in Pakistan. This class stratification is closely related to income
inequalities and idtribution of land ownership. Indeed, the caste system is clearly
constraining efforts of members of lower castes to improve living conditions. Males from
upper castes are more resourceful person so they employ hired labor or lease their land to
tenantsm order to release themselves from manual agri@ilivork. We found that female

labor supply decreases in ntarm and agrwage work as we move up to the caste category.
There are cultural and social barriers that prevent women from entering and ngnnaithie

labor force. They are not allowed to go outside for work and confined to only household
duties which are considered honorable for them. These findings show that caste plays a
pivotal role in minimizing the liberty of female. Labor supply incresafe agriwage work

for lower castes males and females. This is probably due to the fact that lower castes do face
difficulty in non-farm employment in the sense they face high transaction costs associated
with entry into labor market. These results arasistent with the findings of ltandKurosaki

(2009); and Ito (2009) for India.

Presence of small scale industry (factory or mill) as indicator of village infrastructure is
associated with higher amount of mfamm labor, indicatingthat males and femageare
significantly less geographically mobile. Good state of infrastructure reduces transaction cost
and increases efficiency with which rural labor and financial markets channel inputs into high

yielding activities by declining cost of information andrsport.
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Table 3.3: Instrumental variable estimatesmfle andabor supply functions using shadow

wages and incom@ependent variable: log average annual hours of male and female-in own

farm, nonfarm and agrivage work

Variables Own-Farm Non-Farm Agri-Wage
Male Female Male Female Male Female

Log male swage -1.184(3.24) 0.097(0.27) 0.583(0.59) -1.568(1.93) -1.404(1.93) -0.345(1.02)
Log fem swage 0.059(0.19) -1.106(3.57) 0.397(0.43) -0.769(1.00) 0.911(1.41) 0.404(1.51)
Log sincome -0.916(3.77) -2.072(5.62) -1.244(1.63) -0.979(1.52) -1.788(2.81) -0.708(2.50)
No. ofadults>14 0.106(1.67) 0.014(1.70) 0.500 (2.53) 0.314(1.86) -0.009(0.05) -0.086(1.12)
No. of child<5  0.057(0.61) -0.013(0.10) 0.418(1.61) -0.368(1.86) 0.581(2.07) 0.012(0.10)
No of Child 514 -0.020(0.94) 0.037(1.77) -0.006(0.12) 0.009(0.17) -0.045(0.75) 0.010(0.45)
Age of Head 0.007(0.63) 0.012(0.86) -0.028(0.82) -0.000(0.00) 0.019(0.57) 0.033(1.59)
Locationl -0.657(1.35) 0.589(0.59) 5.009(2.72) 6.071(3.44) 3.572(2.47) 0.094(0.15)
Location2 -0.799(1.67) -1.202(2.24) 1.802(1.37) 2.236(2.44) 1.018(0.93) -0.129(0.21)
Location3 -1.251(2.99) -1.114(2.25) 1.114(1.04) 2.286(3.27) -1.632(1.87) -0.437(0.80)
Location4 0.524(0.71) 1.051(1.41) -0.089(0.05) 1.880 (1.32) -3.131(2.16) 0.049(0.07)
Location5 -0.156(0.34) 0.496(0.98) 0.228(0.22) 1.063(1.74) 0.232(0.25) 0.961(1.63)
Education -0.127(1.69) -0.058(1.86) 1.098(3.18) 0.099(0.69) -0.229(1.82) -0.041(2.62)
Upper caste -0.640(2.52) 0.648(1.79) 1.255(1.69) -1.85(1.95) -0.709(1.89) -0.209(1.87)
Lower caste -0.718(1.94) 0.337(0.91) 0.425(0.44) -1.569(1.50) 2.939(2.35) 1.809(2.32)
Factory/mil -0.405(1.67) -0.095(0.25) 1.763(2.19) 1.386(1.90) -0.268(0.48) -0.028(0.07)
cons 13.268(4.80) 25.038(5.97) 13.647(1.58) -10.190(1.43) 22.175(3.14) 11.034(3.09)
Adj R-squared  0.2637 0.1161 0.1776 0.1005 0.1543 0.0770
Wu-Hausmari 13.13 5.62 1.86 4.01 1.42 0.45
BreuschPagarP 85.63 562.13 262.10 424.11 291.42 179.85
Wald-Statistic§  10.89 4.26 5.69 4.19 4.78 2.84
aWu-Hausman test for exogeneity of the set of instruments against a critical value of F(3,286)s82.00 U= 0. 01

PBreuscli Pagan test for homoskedasticity(critical value=32.00 at 1%)

“Wald statistics for the joint significance of the riatercept exogenous variables against a critical value of F(16,324)=2.75at 1%
significance level

Value of tstatstics in parentheses
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353 The Separability

3531The

B e nj a stimatéss

Test b6s Est.i

E

mat es

The results of estimation of Benjamin test by OLS and instrumental ieagabmation are

presented in dble 3.4. Column 1 shows the results of OLSimstion. Coefficients on the

number of adult male and fraction of hired labor are significant while the coefficient on the

number of adult females is not. Column 2 reports the results of instrumental variable

estimation. In this specification, the coeiificts on all three labor variables are significant,

strongly rejecting the separation hypothesis. Compared with, @ieSesults show that the

coefficients on the number of adult male, adult female eaxtion of hired labor increase

absolute values.

Table3.4: The Benjamin test (dependent variable: log farm labor)

OoLS vV

Explanatory Variables Coefficients Coefficients
Log Wage -0.372(28.24) -0.184(3.79)
Log Land 0.123(3.31) -0.004(0.06)
Log Fertilizer Cost 0.083(0.62) -0.273(1.11)
Log Sowing Cost 0.164(1.25) 0.768(3.21)
Log Pesticide Cost -0.092(2.04) -0.052(0.63)
Log Equipments -0.089(1.75) -0.011(0.09)
Adult Male 0.045(2.16) -0.072(1.78)
Adult Female 0.011(0.42) 0.076(1.67)
Log Fraction of Hired Labor -0.082(2.84) -0.099(1.82)
Livestock 0.703(8.14) -0.151(1.05)
Age of HH head -0.003(0.97) 0.001(0.2)

Education of HH head 0.008(0.36) -0.017(0.40)
Locationl 0.066(0.57) 0.258(1.22)
Location2 -0.223(2.02) -0.141(0.66)
Location3 -0.006(0.06) -0.039(0.20)
Location4 -0.276(1.22) -0.278(0.63)
Location5 0.086(0.82) -0.032(0.16)
Constant 1.721(10.21) 1.302(4.17)

Value of tstatistics in parentheses
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3.5.3.2TheJacb y 6 s siimates E

The result of Jacoby @S5. Intoser to accaeunt for teespetentiat d i n
presence of masurement error in the reported individual wage rates, instrumental variable
estimation is also reported in Tal8&. The value of FStatistics for both the OLS and IV
strategies rejected the assumption of perfect market in this sample of Pakistans.fdrme

showed that market imperfections are responsible for the inequality between marginal product

and market wage. This finding supported the conclusion of Jacoby (1993); Skoufias (1994);
Abdulai and Regmi (2000); and Le (2009).

Table3.5: Tests of thequality of estimated marginal products and market wages received by
market participant§(dependent variable: shadow wage)

& E R? F-test”
Males (n=337)
oLS -2.32¢17.07)  0.15(3.44) 0.0341 11.84
\Y -1.17¢2.68)  -0.41¢1.96) 0.0114 3.85
Females (n=341)
OLS -1.58(14.99)  0.29(4.39) 0.0544 19.28
\Y -1.85¢11.92)  0.60(3.83) 0.0420 14.68

#Value of tstatistics in parentheses
PValue of Fstatistics under nultypothesis Ho 4= 0 and 4 — 1.The 5% critical value is 3.

3533The Lebdbs Gemtmmated i zed Test E

The results of Le (201Ggst are presented irafble3.6. Column 1 reports the OLS estimates.

The coefficient of wag is significantly different from 1 but coefficients of preference shifters

are not significant. The results of instrumental variable are in the 2nd column, with the same
instruments thaireu s ed i n Jacobyds test. T h eiffeceate f f i c i
from 1 and coefficients of preference shifters are significant. All tests strongly rejected the
separability hypothesis, indicating the dependence of production and consumption decisions

of rural households in Pakistan.
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Table3.6: The L& gereralized test (dependent variable: log (value of output/farm labor))

OLS \Y
Explanatory Variables Coefficients Coefficients
Log Wage 0.461(5.93) 0.276(1.68)
Log Land 0.266(1.21) 0.412(1.79)
Log Fertilizer Cost -0.165(0.21) 0.327(0.40)
Log Sowing Cost 0.596(0.77) - 0.189(0.23)
Log Pesticide Cost 0.087(0.33) 0.026(0.09)
Log Equipments -0.716(2.37) 0.690(1.67)
Adult Male 0.065(0.53) 0.233(1.70)
Adult Female -0.132(0.89) -0.201(2.31)
Log Fraction of Hired Labor -0.218(1.28) 0.223(1.70)
Livestock 3.378(6.62) 4.482(9.23 )
Age of HH head -0.011(0.68) -0.015(0.93)
Education of HH head 0.064(0.45) 0.099(0.68)
Locationl -0.487(0.71) -0.831(1.15)
Location2 -1.878(2.87) -2.033(2.84)
Location3 -0.872(1.41) -0.888(1.31)
Location4 -0.953(0.71) -1.139(0.76)
Location5 0.307(0.49) 0.417(0.62)
Constant 1.52(1.52) 2.036(1.93)

Value of tstatistics in pargheses

3.6  Concluding Remarks

Shadow wages and shadow income are important variables for estimating the labor supply of
rural household of developing countries, particularly where wage data is not available and
markets are imperfect or @e This articleestimaed own-farm, nonfarm and agrwage

labor supply of rural househadunder the assumption of nceparability between the
production and consumption decisions of households. Estimate peddeetivo steps. At

first step the marginal productivityf gamily male and female labor is estimated through

production function analysis. The estimated shadow wage and shadow income are then used
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in the second stage to estimate the male and female labor supply functions. We analyzed how
the household adjustits decision on labor supply in response to change in economic
conditions. A better understanding of how male and female members of household allocate
their time between owfarm, nonfarm, agriwage sector in response to changes in economic
conditions may b crucial for designing policy for the welfare of individuals. Results indicate
that education can be a powerful source for rural Pakistani households that lead labor out of
agriculture and shift into high returning néarm sector. Caste plays an impottaale in
overthrowing the autonomy of female. Socially backward castes have higher constraints to
enter in noAarm sector in the sense they face higher transaction costs. The proximity of
physical infrastructurdike factory or small scale industry inllage can enabkhouseholsl

to engage in high returning activities.

We applied three tests for separation hypothesis to the sample of Pakistani rural
households, one test is based on the Benjamin (1992) test which focused on the relationship
between prodction decision and preferences of househblelsecond test is based on Jacoby
(1993) test which tested the equality of market wage and shadow watieeéimcd oneis Le
(2010) generalized test which combined both the Benjamin test and the Jacobtp tese
relationship. Our analysis provides strong evidence against the perfect labor market
hypothesis in Pakistan. This stands in contrast to Benjamin (1992) but agree with other
empirical work (Jacoby, 1993; Skoufias, 1994; Abdulai and Regmi, 200QQI18).
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Chapter 4

Non-farm employment and household welfare:

A gender based analysis of rural households in Pakistan

This paper was presented at feeondcorferenceof theltalian Assocation of Agricultural
and AppliedEconomts (AIEAA) in Parmaltaly, June & -7, 2013

Abstract

This article examines the impact of Afamm work on household welfare, differentiated by
female, for rural households in the Punjab province of Pakistan. We employ an endogenous
switching reression approach that accounts for selection bias due to observable and
unobservable factors to examine the factor:
participate in noffarm work and the impact of participation on household welfare. Ghagn

we find no substantial selection bias on unobservable factors, we also use PSM approach to
check the robustness of our results from the ESR estimates. Separate estimates are also
provided for male and female to address gender heterogeneity. The empirttal negeal

that participation in nofiarm work significantly increasethe per head expenditures and
reducesthe household poverty level. This confirms the potential role of-faom work in
improving rural household welfare and poverty alleviation inalrareas of developing

countries.

Keywords nonfarm work, household welfare, impact assessment, endogswituking

regressionpropensity score matching, Pakistan
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4.1 Introduction

In developing countries, most of the poor live in rural amad majority of it engage in
agricultural related activities. The agricultural sector plays a primal role in providing
employment opportunities. This sector, however, has been contending with a number of
factors, for example, the small size of landholdjngsufficient capital and investment
incentives, the inadequate farm infrastructure, limited markets, and stagnant prices of
agricultural products, which have limited its further potential for generating new jobs in rural
areas. So there is need to foausother sector of rural economy, not just on adgfice. The
development of various neiarm activitieshasbeen generally recognized to have a potential

in raising employment opportunities astimulating the growth of rural economies. The
important shee of income is derived from nedarm activities.Haggblade et al. (2@), for
instance, report that nedarm income contributed5350 percent of rural household income

across the developing world.

Given the significance of the ndarm in contributing tohousehold welfare, many
studies have explaindtie determinants of participation in réerm work (e.g., Abdulai and
Delgado, 1998; Ellis, 200@3bdulai and CroleRes, 2001; Barrett et al., 200These studies
generally highlight the entry barriers torpeipation in norfarm work and policy measures to
promote norfarm activities in the rural area. However, vé&w have analyzed the impact of
participation in nonfarm work on household welfare (e.gLanjouw, 2001; Chang and
Mishra, 2008,0wusu et al2011). The studies that haegaminedhe welfareimpactseither
analyzed correlations rather than causal effects (e.g., Lanjouw, 20ai) vot account for
selectivity bias that may occur as a result of unobservable f4@uangsu et al., 2011From
an econometric standpoint, analyzing the welfare impact offaon work may be affected
by unobservedactors such ashe innate technical abilities, the types of social networks
households belong to, as well as transaction costs that can be incurredsatt af poor
access to markets because of infrastructure constr&ailsire to distinguish between the
causal effect of participation and the effect of unobserved heterogeneity could lead to biased

estimates and misleading policy implications.

The present study examines the impact of participation in-faom work on
household welfare. It specifically employs endogenewsiching regression approach to
account for selectivity bias, and to capture the impact of participation on the welfare of
participarts and norparticipants in nofiarm work. Thus, the approach allows us to analyze

the determinants of participation in rtarm work, as well as the impact of the participation
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decision on household welfar&he study utilizes crossectional rural houseld level data
collected in 2010 from a randomly selected sample of 341 households in Punjab province of
Pakistan.Separateestimatesare providedfor males and females order to capture the
differential impacts of nofiarm work ongender The knowledgeand information generated

from the study could be essential in promoting growth in thefaion sector.

The rest of the paper is organized as followsthin nextsection a description of the
data used in the analysis is providéu.section threeoveniew of the significance of nen
farm sector in Pakistan is describedheTconceptual framework and estimation stratagy
presentedn section four The empirical results are reporteal section ive, while the final

section presents conclusions and ircggions
4.2  Significance of Nonfarm Sector in Pakistan

Among the South Asian countries, Pakistan is a lower middle income country. Nearly two
thirds of the population and 80 gee nt of t he countrydésinthemor pe
rural parts of thecountry. Major economic activities in these areas are related directly or
indirectly to the agriculture sector, but at present this sector has limited margins for landless
poor dueto many limiting factors. The major limiting factor in rural areas of Baki is the

skewed distribution of land ownership. As Anwar et al., (2004) reported that in rural areas of
Pakistan, 67 percent households were landless and just 0.1 percent households possessed 1
hectare and above landholdings. Moreover, the fast grownadlabor force cannot be much

absorbed in the almost employment overcrowded agriculture sector.

As the result of class stratification, increasing landlessness of small farmers, and
population growth, nofiarm sector in Pakistan is expanding. This settd?akistan, like in
many other developing countries, is a heterogeneous sector covering a wide spectrum of
activities. Generallyit includes all activities in the rural economy that are not pursued on
farms. It is of great importance to rural econonfggsts productive and employment effects.
Almost 4550 percent of the rural population in Pakistan is directly dependent ofamon
income. Contribution of this sector is also critit@food security, poverty alleviation, farm
sector competitivenessna productivity. It offers agricultural services and products to the
food and fiber system. These products are critical to the dynamics of agri¢G@ire 2011).

Despite the critical role of the rural ndawm sector in food security, poverty
alleviation, farm sector competitiveness and productivity, this sector has received inadequate

attention in the debate in Pakistan (Malik, 2008). There is need to focus on tfi@mon
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sector while designing poverty alleviation strategies for rural areas of Pakiste vicious

land-labor ratio limit income earnings opportunities in agriculture.
43  Data Description

Data for this study was collected between September 2010 and January 2011 through a cross
sectional survey of rural households in Punjab provinaelwils the country's most populous
region, constitutes 56 percent of Pakistan's total population. Due to its largest rural society,
that province was selected for data collection. There was no-dagde redistribution of
agricultural land and asymmetryists in land ownership. As a result most rural areas are
dominated by a small set of laavning families. It has always contributed the most to the
national economy of Pakistan. Its share of Pakistan's G&§54.7 percent in 2000 and
increased t®9 percentin 201Q It is especially dominant in the service and agriculture sectors

of the Pakistan economy. Its contribution is ranging from 52.1 to 64.5 percent in the service
sector and 56.1 to 61.5 percent in the agriculture sector. It is also major neargoonvibutor
because it has largest pool of professionals and highly skilled manpower (Pakistan
encyclopedia, 2I?). It has three broad agaimatic zones named as lower, central and
upper. Two districts from each zone were selected for survey. Aisttattndom sample of a

total of 341 households was selected in each of six districts to ensure representation of all
categories of households, which potentially influence the extent and nature of livelihood

diversification.

Using a structured questionmair these households were interviewed eliciting
information on farm and nefarm activities as well as personal, demographic and locational
characteristics. Information on agriculture activities included farm size, crop output, price of
output, expenditureon variable inputs, family and hired laborcapital assets, own
consumption, sale of producaccess to crediinformation on livestock activities included
number of animals and poultry birds. Detailed information on the consumption expenditure

was fullyrecorded.

The dependent variable used in the study is a dummy variable that takes the value of
one, if the household participated in A@nm work, and the value zero, if no participation
was recorded. The outcome variables used in this study are perekpadditure and
headcount index as an indicator of household poverty status. The consumption expenditure
components include expenditures on food, tobacco, clothing, energy, livestock, health,

education, social activities (marriages, deaths, etc.), remmeand other household
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expenditures over the last year. Headcount index was calculated on the basis of per capita
expenditures. Purchasing power parity (PPP) poverty line used in this study is 1.25$ per day
per person suggested by World Bank (2008) fdaid?an. Poverty outcome was measured as a
binary variable. Since gender plays an important role in the poverty dynamics in Pakistan, the

gender stratification was used in the estimation.

The independent variables used in the estimations were based aregmssth on
determinants of participation in ndarm employment (Abdulai and Delgado, 1999; Barrett et
al., 2001; Owusu et al., 2011). These variables include household characteristics such as
gender of household head, age to capture experience, andi@iotdhe household head to
present productivity potential, presence of children, household size, household assets (land,
livestock) to indicate wealth, access to credit to capture liquidity constraints, village
infrastructuredevelopment projedroad,factory/mill), distance of household from retail shop
to indcate employment opportunitiesnd locatonchaa ct er i sti cs to captur

effects.

Tables4.1 and4.2 present the descriptive statistics of variable used in estimations and
difference in the characteristics of participants and-pemticipants with their-values for
males and females, resgively. The observed mean difference of 0.50 in the effects of
treatment for males (0.59) and fenga(8.09) is statistically signdant at 1% level indicating
the presence of gender heterogeneous treatment effects. The difference in the rate of
participation ketween males and females refletite fact that males in the area are more
engaged in nofarm activities, while females are predominantly engaged in household
activities. There are cultural and social barriers that prevent women from entering and
remaining in the labor force. They are not allowed to go outside for work and confined to only
household duties are considered honorable for them. Also presented in thedTladtes4.2
are differences in means of the variables used in the estimatioh®th male and female
paricipants, alongside their significance levels. The sigaifce levels suggest that there are
some differences between participants and-pemticipants with respect to household and

farm-level characteristics.

With regards tothe outcome variables, ther@pear to be statistically sigrifnt
differences in per head expenditures and poverty level of household between participants and
nonparticipants. Poverty appeared to be lower and per head expenditures was higher among
nonfarm participants than ngparticipants for both male and female. When estimating

poverty using monetary measures, one may have a choice between using income or
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consumption as the indicator of wellbeing. Most analysts argue that, provided the information
on consumption obtained from a household survey is detailed enough, consumption will be a
better indicator ofpoverty measurement than incorf@oudouel et al.2002). Head count
index is used as indicator of poverty. It is the share of the population livihgusehold

whose consumption is below the poverty line.

We found a significant difference in term of education level of household head. Higher
level of education of household head among participants iffaron work indicates that,
education was fountb be a better positioned to mobilize capital through high returning non
farm work. In other words illiteracy serves as an entry barrier into high returning and less
risky activities.There is also significant difference between the female participantscand
participants with respect to access to credit. 41 % of participants and 24 % mdnticipants
have access to credit, while the corresponding figures for males were 26 % and 24 %
respectivelyrevealing the fact that limited access to credit fordetwlds is an entry barrier

to their norfarm work participation.

Household composition and characteristics seem to matter for participants and non
participants. Participants have more working age members as comparedgartmpants
for both male anddmale. The presence of young child(eb years)n the household impede
the probability of participation of female. So caring for young children appears to be
compatible with noffarm work in rural areas of Pakistan. In particular, there appear to be
differences in the ownership of land and livestock. -Nariicipants have higher acreage of

land and more number of livestock than participants.
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Table 4.1: Descriptive statistics of variables used in estimation for males

Participants Non-participants Diff.in
Variable ~ Description N=202 (59.24%) N=139 (40.76%) Mean
Mean Sd Mean S.d

PerHExp  Per head expenditures (Rupees) 99738.11 289855.2 72494.24 78173.28 27243.86*
Headcount Head count index 0.35 0 .48 0.40 0 .49 - 0.04*
AgeHead Age of the HH head in years 49.63 0.82 46.77 0.95 2.86**

Age2Head Square of head age 2490.28 1215.56 2286.22 1098.84 204.07*
HeadEdu Years of education of HH head 2.39 1.24 1.73 0.97 0.66***
HHSizOvr1l4 No.of HH members < 14 years 5.49 2.72 4.25 2.67 1.23***

ChOLO05 No. of children >5 year ofage  1.04 1.45 0.95 1.35 0.09

Child14 No. of children b/w age-@4 years 6.02 6.78 6.58 5.96 -0.57
Livstk 1 if HH has livestock,0 otherwise 0.78 0.41 0.88 0.32 -0.98**
TLand Total cultivated land in acres 18.81 42.58 21.54 39.57 -2.74
Credit 1 if HH takes credit, O otherwise 0.26 0.44 0.24 0.42 0.03*
DProg 1 if village dev. prog, 0 otherwise 0.22 0.42 -0.47 0.72 0.69

MOCasW  Village cash wages of male (Rs) 266.36  70.75 280.76 78.44 -14.39*
Locationl 1 if Lahoredistrict, O otherwise  0.14 0.35 0.15 0.36
Location2 1 if Sahiwal district ,0 otherwise 0.23 0.42 0.14 0.35
Location3 1 if M.Garh district ,0 otherwise 0.32 0.46 0.26 0.44
Location4 1 if layyah district, O otherwise ~ 0.03 0.17 0.00 0.00
Location5 1 if Sialkot district,0 otherwise  0.20 0.41 0.32 0.46
Location6 1 if Khushab district,0 otherwise 0.06 0.23 0.12 0.32
DRShop Distance of HH to retail shop (km 0.72 0.45 0.82 0.39 -0.09**

Note: Significance of-statistics of mean difference is at th&0%, **5% and ***1% levels.
For poverty calculations Purchasing Power Parity (PPP) US$ 1.25 per person per day is used as poverty line
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Table 4.2: Descriptive statistics of variables used in estimation for females

Participants Non-participants -
Variable  Description N=32 (9.38%) N=309 (90.61%) ,\D,"gér'g

Mean Sd Mean S.d
PerHExp Per head expenditures (Rupees) 85552.33 203701.364742.62 54142.19 20809.71**
Headcount Head count index 0.38 0.49 0.41 0.50 -0.03*
AgeHead Age of the HH head in years 53 8.64 47.99 11.71 5.00**
Age2Head Square of head age 2455.13 966.93 2402.13 1192.49 52.99*
HeadEdu Years of education of HH head 2.41 1.41 2.09 1.15 -0.32*
HHSizOvrl4 No.of HH members < 14 years 6.75 2.16 4.81 2.76 1.94x**
ChOLO05 No. of children > 5 year ofage 0.75 0.92 1.03 1.45 -0.28*
Child14 No. of children b/w age-@4 years 5.13 5.96 6.37 6.51 -1.24
Livstk 1 if HH has livestock,0 otherwise 0.68 0.47 0.84 0.36 -0.15**
TLand Total cultivated land in acres 10.62 11.92 20.89  43.16 -10.27*
Credit 1 if HH takes credit, O otherwise 0.41 0.49 0.24 0.43 0.17**
DProg 1 if village dev. prog, O otherwise 0.44 0.51 0.38 0.49 0.06

FOCasW Vill age cash wages of female (R: 138.59  74.17 158.85 76.75 20.26
Locationl 1 if Lahore district, O otherwise  0.18 0.39 0.15 0.36
Location2 1 if Sahiwal district, O otherwise 0.15 0.37 0.20 0.40
Location3 1 if M.Garh district, O otherwise  0.41 0.49 0.29 0.45
Location4 1 if layyah district, O otherwise  0.03 0.17 0.02 0.13
Location5 1 if Sialkot district, O otherwise  0.19 0.39 0.26 0.44
Location6 1 if Khushab district, O otherwise 0.03 0.17 0.09 0.29
DRShop Distance of HH to retail shop (km 0.75 044 0.76 0.43 -0.01

Note: Significance of-statistics of mean difference is at the *10%, **58ad ***1% levels.
For poverty calculations Purchasing Power Parity (PPP) US$ 1.25 per person per day is used as poverty line.

Although the comparison in Tab#el and4.2 do reveal some significant differences
between participants and ngarticipants, however mean differences do not account for the
effect of other characteristics of rural households and cannot be taken as evidence for the
specific effects of @rticipation.Multivariate approaches that account for selection bias arising
from the fact that participants and nparticipants may be systematically differeate
essential in providing sound estimates of the impact of participation on per headitexpend

and poverty level of household.
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44 Conceptual Framework and Estimation Srategy

In this section, we introduce the conceptual framework and estimation method. To derive the
relationship between participation in rtarm work and household welfare evstart with a
standard time allocation model. Consider a farmer who maximizes uldifyned over
consumption of good€ and leisuréN , and a vector of preference shiftérgée.g., number of

adults and number ofhddren), U (C,N;Z), subject to a budget constrair@ = pY +wm,
wherep is the price of farm outputyf. The budget constraint suggests that the farmer earns

income from working on his farmL{ ) to receive farnoutput ) and working in the non
farm labor market () to earn the market wagev) The sum of the labor supply
(L=Lg +Ly) and leisurel) is the total timeT) available,T =L+ N, whereT could be 24

hous a day. The technology of farm production is represented by a twice differentiable,
concave production functioY,(L.,F, X;Z), whereF is a vector of fixed factors such as

land, X represents variable inputs such as hired labor and fertilizee. Aousehold

maximization problem outlined above can be summarized as follows
maxU (pY(Lq,F,X;Z)+wm T- L;Z) 0)

The first order condition for optimal time allocation for farm, fiarm and leisure

activities is given as:
MU /L =WpU /pC - pU /L =0 @)

Equation (2)can be rearranged to obtain the retumibor from farm work and nen

farm work: w, = (U /L) /(pU /(pQ) . As shown inHuffman @991), a positive number of
nonfarm hours will be observed for an individualif the potential market wagen") is
greater than the reservation wage’).* The labor supply functions can then be derived as

L, =L (w,R;Z) for cases where farm households allocate their time to the three activities.

Following the empirickliterature on noffarm work decisions of farm households, it

is assumed that the participation decision of the individual is influence by a comparison

*The reservation wagfornonf ar m wor k i s t he margi nal val ue

all of it is allocated to farm and leisure.
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between the reservation wa@&l') and the potential market wade/™) in the nonfarm
sector. Participation in nefarm activities(L; =1) occur if W™ >W'" and positive number of

nonfarm hours will not be observéd =0)if W™ ¢ W' . However, these differential \gas

are not observable, but we do observe the decision of particip@iien that we do observe

participation or noparticipation, Huffman and Lange (1989) note that an index function can

be specified with an unobserved varighl¢, such that

L =aXi+m
L =1 if L>0 (10)
L =0 if LL¢O

where (X,) is a vector of individual and household characteristics(amydis an error term.

In order to estimate the relatsmp between participation in ndarm work and

household per head expenditures and poverty level, we start with a linear function

Y =bZi+d, +¢ (11)

where (Y,) is per head expenditure and poverty level of houselfbl§lis dummy variable
representing participation in ndarm sector,(Zj) is individual, household and locational

characteristics(e) is random error term.

4.4.1 Empirical Impact Evaluatiof€hallenges

In nonrandomizedtrial, estimation ofthe impact of norfarm work on the welfare of
household is very substantial because there is need of information on the counterfactual
situation had they not had participated in +i@amm work. Inrandomizedexperimenal studies,
information on counterfactual situation is provided by randomly assigning households to
treatment and control status, where the welfare outcome observed on {b&th@pants are

statistically representative of what would have occurred witpatticipation for participants.

Moreover, in norrandomizedrials, households are not randomly distributed to the two
groups (participants and nquarticipants), rather participation in nfsrm activities may be
dependent on the benefits from partitipa. Therefore, participants and nparticipants may
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be systematically different. Thus, selectimias occuss if unobserved factors influence both

the error term(/m) of the participation equation (10) and the error t¢am of the outcome

equation (11), thus resulting the correlation of the error terms. The implication of this is that
the use of standard regression techeggordinary least square (OL®) estimate the
parameters of the equation would result in biasetiaconsistent estimates.

Some authors have employed the Heckman selection method or instrumental variable
approach (1V) but these two methoai® quite restrictive andssume that outcome function
would differ only by unobservable factaisonstant terinbetween the participating and ron
participating households in the néarm work. According to Heckman et al., (1997), it is
likely that the differences between two individuals with or without exposure to program or
technology may be more systematic ewdter conditioning on unobservable or observable
factors. So in this study, we employ endogenous switching regression approach to examine
the factors that i nfl uence t hefarnhwoksardire!l d 6 s
impact of participation ormousehold welfare measures such as per capita expenditure and
poverty levels. As we found no endogenous, therefore we also employed the propensity
matching approach to further examine the impact of participation on household welfare, and

to also check theobustness of our findings from the endogenous switching regression model.

4.4.2 Endogenous Switching Regression Model

We specify the binary decision choice of household to participate infamon work

conditioned on observed covariates as:

L::aXiH_ni?
L =1 if >0 (12)
L =0 if LL¢O

To account for selection biases we adopt an endogenous switching regression model of
welfare outcomes, (i.e. per head expenditure and poverty level) where households face two
regimes (1) to articipate, and (2) not to participate defined as follows:

Y, =bZi+gl, +& (13a)

Y, = bZi+ gL, + e, (13b)
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where Y, is per head expenditure and poverty level pairticipant and noparticipant

household regimes 1 and )2 Z represent a vector of exogenous variallegresenting

individual, household and village level information whitttought to influence outcome

function. g ,g, are parameters to be estimated ange, are error terms.

Finally, the error terms are assumed to have a trivariate normal distribution, with zero

mean and nosingular covariance matrix expressed as:

%]

e u
COV(W,%,ez):E}Slz S Saul (14)

u

G

e 2
éslm Som S
where s?=var(g);s? =var(g);s*=var(m);s,,=cov(g, &);S,,, = Cov(&, M);;S,,,= Cov(&, m);

s? represers variance of the error term in the selection equation sghds? represent

variance of the error term in the outcome equations.

According to Maddala (1983), when there are unobservable factors associated with

selection bias, the important implication of the error structure is that because the error
term(/m) of the selection equation (12) is correlated with the error t€ems,) of the welfare
outcome functions (13a) and (13b), the expewtddes ofg, ,e, conditional on the sample
selection are neamero:

ef(Xals)@,

E(g L, =1) = E(g|m>- Xia) :Slmmﬁ a1,/ 1 (15a)

& - f(Xials) @,

E(g,|L; =0)= E(ezi‘mq: - Xia) :52”’%]__ F (X.ia/S)H

Qsf 5 (15b)

where f and F are the probability density and cumulative distribution functiohghe
standard normal distribution, respectively. The ratid ahd F evaluated agX;,represented

by /,and/,in equations (15a) and (15b) is referred to as thersevaills ratio (IMR) which

denotes selection bias terms.

Previous studies have used a {stage method to estimate the endogenous switching
model. (e.g Lee, 1978; Feder et al., 1990; Fuglie and Bosch, 1995; Freemanet al., 1998). In

the yrst stage, a probit model \efseMilbmtioxr it er
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/;and/,ar e derived according to deynitions in

stage, these predicted variables are added to the appropriate equation in (13a) and (13b)

respectively to yieldollowing sets of equations
Yy =bZita,/, +gl; +y (16a)
Yy =bZita,,/,+ gl +u, (16Db)

The coefficients of the variablels and /, provide estimates of the covariance termsand
a,,, respectively. Since the variablgsand /, have been estimated, however, the residuals

u, andu, cannot be used to calculate the standard errors of thetage estimatesVhile

Lee (1978) suggested a procedure to derive consistent standard errors most especially for the
two stage approach, Maddala (1983) argue that such procedure require potentially
cumbersome and complicated process which most studies using the wark&ade approach

failed to implement. Thus, in the present study, a single stage approach where Full
Information Maximum Likelihood (FIML) method proposed by Lokshin and Sajaia (2004)
using the movestay command in the statistical software STATA is entpfoyéhe empirical
analysis. The FIML simultaneously fit the selection (i.e., equation 12) and outcomes (i.e.,

equation 13a and 13b) equations in order to yield consistent standard errors, thus,/making

and/,in equatons 16a and 16b, respectively homoskedastic.

The FIMLO6s |l og | ikelihood Function for sv
study proposed by Lokshin and Sajaia (2004) is described below:

€ e (Xa+r (Y,-Z al
TLwan F(CR ol - Zb1ay kv - zipra)i
i '@ \/1_ ;2 1 1 1 G
N f e im U;r«
nh=al eN(L- F(Xia +75,(Ys - Z,0)/9,), u (17)
é N
P+(1- L)wg Ji- 72, N i
1 5 ¥ I\
; & In(f (Y, - Z,b)! ) l y

The signs of t he r,@mdr,gHaweteconomic mtergrdtajions ent s
(Fuglie and Bosch 1995). i, andr,,, have alternate signs, then individuals participate in

nonfarm work onthe basis of their comparative advantage: those who participated have

above average returns from participation and those who choose not to participate have above
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average returns from neparticipation. On the other hand, if the coefficients have the same
sign, it indicates hierarchical sorting: participants have alaeeeage returns whether they
participate or not, but they are better off participating, whereagpaditipants have below

average returns in either case, but they are better off not patitigj.

The ATT of nonfarm participation can be calculated as
ATT=E(Y; - Y2||L\ =D =Zi(b,- b))+ (S, S2)/s (18)

In equation 18, E(Y;|L, =) =Zjb, - 5,,/, represents the expected outcome for

households who participated, had they chose to participate in-farmon

E(Y,|L =1) =Zib, - s,,/,represents the expected outcome for households who participated,

had it been they chose not to participate in-faom.
44.3 Propensity Score Matching

To examine the causal effect of afamm participation on household per head expenditure and
povertylevel, propensity score matching technique ais® used. The basic idea behind the
propensity score is that we may reduce the bias if we compare outcomes of treated and control
groups which are as similar as possible. It constructs a statistical compgrmap by
matching every individual observation of participants with an observation with similar
characteristics from the group of nparticipants. Thus, create the conditions of an
experiment in which participants and rparticipants are randomly assgg, allowing for the
identification of a causal link between the Alanm participants and outcome variables.

The propensity score is the conditional probability of assigning a treatment, given pre

treatment characteristics (Rosenbaum and Rubin, 1988gmas:

P(X;) =Pr( z:qxi):E(HXi) (19)

Where L :{O,J} is the indicator of exposure to treatment (ifiarm participation) an& is the
vector of pretreatment characteristics.

The parameter of interest is the Average Treatment Effeth® Treated (ATT), which

can be estimated as:

ATT = E{E]Y*- Y°|L =1, P(X)]}

= el =1.P(x)]- YL =0.Pex)]L =1 (20)
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WhereY* and Y, are the potential outcome in two counterfactual situations. The propensity

score is predicted with probit model. The gioted propensity score is then used to estimate
treatment effect.

Conceptually the ATT requires a mean for the unobservable counterfaE:M%*lﬁ =1J
so for the observable quantities in equation (20) to identify the ATT relies on three key
conditions introduced into the literature by Rosenbaum and Rubin (1$83)L is the

Aunconf ou ¥ dige)swehéerer denotes independence. According to this,
potential outcomes are independent of participation, conditiont#i@observable covariates,
X;. Given observable covariates, participating group is treated as random and any systematic

differences in actual outcomes between participants anghaticipants individuals with the
same value of the coriates is attributed to the participation in A@nm work.

Second istheAc o mmon supporto where all partici p:
in the nonparticipating group for eaclX; for which we seek to make a comparison. This
condiion would appear to create a dimensionality problem when many covariates are

matched on; for example, X, contains k covariates which are all dichotomous the number

of possible matches will & . However the propensy score reduces the dimensionality of

the matching problem because it is possible to matcR(f)) which is scalar, rather than on
the vector of observable variabds This use ofP(X;) isvalid solongas he f@Abal anci |
property (prob(X;|L; =1, P(X;) =P) = prob(X|; =0,P(X;)=P)) holds (Rosenbaum and

Rubin, 1983). In other words, conditional on the propensity score, the means of the covariates

should be identical across the treatment and control groups if the balancing property holds.

Since the propensity score is a continuous variable it is unlikely that there are two

observations with exactly the same valueR{fX;), so further refinement is needed to

estimate equation (20). Various matching estimators have been suhgeshe literature.
Although all matching estimators normally yield same results but the choice of a matching
approach could become important in small sample (Heckman et al., 1997). The most
commonly used are nearest neighbor matching (NNM), kernel baseching (KBM),
stratified matching, radius matching and Mahalanobis matching methods. The NNM, Radius
and KBM methods are employed in this study.
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The most straightforward matching estimator is nearest neighbor (NN) matching which
matches each participawith its closest neighbor with similar observed characteristics. It can
be done either with replacement or without replacement. Matching with replacement results in
bias reduction since each treatment group can be matched to the nearest comparism group

a result of a reduction in the propensity score distance (Smith and Todd, 2005).

Kernel matching (KM) is noiparametric matching estimators that use weighted
averages of all individuals in the control group to construct the counterfactual outcome.
Kerrel matching tends to use more Aoarticipants for each participant, thereby reducing the
variance but possibly increasing the bias. To avoid the risk of bad matches by choosing the
closest neighbors that are far away, calipers are implemented. Thises\vahposing a
tolerance on the maximum distance in the propensity score allowed. When applying KM one
has to choose the kernel function and the bandwidth parameter. The kernel function appears to
be relatively unimportant in practice (DiNardo and Tobida¥)1). As noted by Pagan and
Ullah (1999) that more important is the choice of the bandwidth parameter with the following
tradeoff arising: High bandwidtivalues yield a smoother estimated density function,
therefore leading to a better fit and a decrepsiriance between the estimated and the true
underlying density function. On the other hand, underlying features may be smoothed away
by a large bandwidth leading to a biased estimate. The bandwidth choice is therefore a

compromise between a small variarand an unbiased estimate of the true density function.

In radius matching, each treated unit is matched only with the control unit whose
propensity score falls in a predefined neighborhood of the propensity score of the treated unit.
The benefit of thisapproach is that it uses only the number of comparison unit available
within a predefined radius; thereby allowing for use of extra units when good matches are
available and fewer when they are not. One possible drawback is the difficulty of knowing a

priori what radius is reasonable (Dehija and Wahba, 2002).

The matching quality depends on the ability of the matching procedure to balance the
relevant covariates. The standardized bias approach proposed by Rosenbaum and Rubin
(1985) is used to quantify theals between treated and control groups. Sianesi (2004) has also
proposed a comparison of the pseuRfoand pvalues of the likelihood ratio test of the joint
significance of all the regressors obtained from the probit analysis befoedtandatching
the samples. To ensure that there are no systematic differences in the distribution of the

covariates between both groups, the pseRtshould be fairly low after matching and the

79



joint significance of covariates should tgected. Sensitivity analysis was also undertaken to
check if the influence of an unmeasured variable on the selection process is so strong to
undermine the matching procedure. Since it is not possible to estimate the selection bias in
practice with norrandomizeddata, we employed the bounding approach suggested by
Rosenbaum (2002) to examine the influence of unmeasured variable on the selection process.
The aim of this approach is to determine how strongly an unmeasured variable must influence

the seletion process to undermine the implication of the matching process.
45  Empirical Results and Discussion

Il n order to analyze the driving forces behir
farm work, we employed endogenous switching regressiat ¢ian control for both
observable and unobservable selection bias. FIML estimates of the endogenous switching
regression model for male and female participants are reported in Babies. The third

column of Tablegl.3-4.6 presents the estimated caaénts of the selection equation (12) on
nonfarm work participating or not whereas the fourth and fifth column present per head
expenditures and poverty level of household. The empirical results for the probability of non

farm participation are generglin agreement with prediction from the analytical model. Age
variable is positive and statistically significant in both specifications for male and females,
which represents general experience that increases the marginal value of time in each activity.
The results suggest that an increase in age of household head increases the probability of both
male and female participation in nésrm work. In both specifications, number of years of
schooling of household head significantly increases the participagicisiah since most of

the activities in nodarm work require a certain level of education. Thus education of
household member s, represented by the house
source that leads labor out of agriculture and shifiatd@ high retirning nonfarm sector

(Timmer, 1988). Therefore households without well educated heads are consequently

excluded from notfiarm activities.

Household compsition and characteristics seeammatter as well on the probability of
participation 6r both male and female. The coefficient of the adult household size is positive
and significant, suggesting that the presence of working age men and women in the household
which is an indicator of nenuclearity of household, tends to increase the préibaloif
participation of both male and female in Aanm work. These results are in contrast to the
study of Barrett et al. (2008) and in line with the study of Abdauli and Regime (2000) in the

case of male labor supply. The presence of children in theehold had no significant effect
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on the probability of participation of both male and female in-fiaom work, confirmed to
the findings of other studies that showed thatfasm work and child care are not necessarily
competing activities in rural aread developing countries (Rosenzweig, 1980; Sahn and
Alderman, 1988; Skoufias, 1994; Abdulai and Delgado, 1999).

Males and females belonging to households endowed with valuable physical capital like
farm land or livestock are less likely to participatenon-farm activities. As noted by Weiss
(1997) that increase in farm size reduces the probability of participation-farofflabor
market. Perhaps they often capitalize their valuable assets in order to smooth consumption in
times of income shortfalls (Fehamps et al., 1998; Abdulai and CroleRees, 2001; Corral and
Reardon, 2001; Lanjouw et al., 2001; Dercon, 2002; Barrett et al., 2005; Verpoorten, 2009).
Consequently, valuable agricultural assets can be regarded as some kind of entry barriers,
since wellendowed households are able to run their farm properly and are not dependent on
nontfarm activities to generate more income or to spread risk. In the absence of valuable
endowments, however, households seem to be forced intdarmanemployment since
farming would not be successful due to low quality of assets. Since endowment with valuable
assets also represents the househol ddés weal
decreasing risk aversion. Households endowed with valuable physical capiteésaresk
averse and therefore less likely to participate in-faom employment. The presence of a
development project in study area enharthe probability of participation for both male and
female in norfarm earning activitiesln both specificationsaccess taredit decreases the
likelihood of nonfarm participation for both male and female but this variablenas

significantly different from zero.
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Table 4.3: Full information maximum likelihood estites of the endogenous switching

regression

Dependent variable: neflarm participation of male and per head expenditure

FIML Endogenous Switching Regression

Participation

Participation=1

Participation=0

Variables Description

(2/0) (participants) (non-participants)
AgeHead Age ofHH head (years) 0.044(0.02)*  1486.615(1032.52) 10850.41(5859.70)*
Age2Head Square of head age -0.001(0.00)  -9.553(9.68) -113.069(62.17)*
HeadEdu Years of education dfiH head  0.089(0.02)*** 2006.029(1212.06)* 15799.03(5925.29)***
HHSiz14 No.of HH members< 14 years 0.101(0.03)*** 477.980(1639.10) -2552.426(10025.73)
ChOLO5  No. of child>5 yeas -0.018(0.06)  -11172.18(3115.13)** -13555.96(19111.12)
Child14  No. of child bw 6-14 years -0.016(0.03)  -2648.617(692.17)*** -8396.397(3770.76)**
Livstk 1 if HH has livestock,0 otherwise -0.496(0.24)** 29170.37(11271.17)** 111341.70(56806.98)*
CultLand Total cultivated land in acres -0.007(0.01) 629.072(351.20)* 5390.478(3056.95)*
Credit 1 if HH takes credit, O otherwise -0.126(0.18) -12316.09(9926.92)* 23771.70(61787.72)
DProg 1 if village dev prog, Ootherwise 0.008(0.00)* 11913.81(11815.76) 249.831(665.87)
MOCasW Village cash wages of male (Rs) -0.001(0.00) 116.95(93.42) -170.992(259.22)
Locationl 1 if Lahore district, 0 otherwise 0.166(0.3) -12266.68(17977.18) 61118.18(64830.65)
Location2 1 if Sahiwal district , 0 otherwise 0.503(0.31) -15005.54(12192.1) 76184.78(71324.03)
Location3 1 if M.Garh district , 0 otherwise 0.190(0.30) -11033.16(14055.02) 16619.42(57644.97)
Location4 1 if Layyah district, O otherwise 6.446(0.74)*** -2614.478(31276.57) 25803(35664.1)
Location5 1 if Sialkot district, O otherwise  0.132(0.33) 6467.268(20673.71) 29066.35(57972.38)
DRShop Distance oHH to retail shogkm) -0.324(0.15)**
Constant -1.056(081) -9608.821(40579.14) -899.378(148525.60)

S

ei

7

70679.45(1.95) ***
-0.336(0.30)

262235(13.64)***
0.758(0.53)

Note: Significance of {statistics of mean difference is at the *10%6% and ***1% levels.

s, denotes the square root of the variance of the error terms in the outcome eqyatidesptes correlation
J

coefficient b/w the error term of selection equation and error term of outcomig&equa
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Table 4.4: Full information maximum likelihood estimates of the endogenous switching

regression.

Dependent variable: neiarm participation ofemale and per head expenditure

FIML Endogenous Switching Regression

Variables Description Participation Participation=1 Participation=0

(2/0) (participants) (nonparticipants)
AgeHead Age of HH head (years) 0.057(0.03)** 710.811(657.06) 8864.94(4527.70)**
Age2Head Square of head age -0.052(0.03)**  -325.627(708.21) -10041.23(5216.64)*
HeadEdu Yearsof edu. of HH head 0.063(0.02)***  3233.42(879.11)*** 2962.276(2825.53)
HHSizOv14 No.of HH members <14 years 0.115(0.03)*** 1123.871(1966.81) -8814.77(6239.28)
ChOLO5 No. of child > 5 year ofage  -0. 051(0.06) -6185.097(3179.638)*-29598.36(13595.25%*
Child14 No. of child b/w age 4.4 years -0.001(0.01) -2050.238(692.40)***-3227.91(1804.83)*
Livstk 1 if HH has livestock,0 otherwis+0.423(0.23)*  26923.76(10608.73)**-10451.13(26556.61)
CultLand Total cultivated land in acres  -0.004(0.00) 216.820189.01) 3417.42(2015.69)*
Credit 1 if HH takes credit, 0 otherwise-0.024(0.18) -15084.88(9266.77) 45493.47(43596.3)
Dprog 1 if village dev. prog, 0 otherwis0.013(0.01)** 21355.13(13433.69) 532.333(463.14)
FOCasW Village cash wages of female (F-0.001(0.00) 188.854(111.14)* -88.223(152.82)
Locationl 1 if Lahore district, O otherwise 1.458(0.41)***  16096. 98(14509.69)14043.9(34611.43)
Location2 1 if Sahiwal district, O otherwise 1.830(0.40)***  18832.9 (14331.83) -20906.85(36205.26)
Location3 1 if M.Garh district, 0 otherwise 1.558(0.40)***  22716.35(13875.92) -14001.92(34369.65)
Location4 1 if Layyah district, 0 otherwise 2.093(0.78)***  8100.969(30827.24) 112396.8(61361.67)*
Location5 1 if Sialkot district, O otherwise 0.014(0.46) 47265.47(279918)* 3048.95(23646.26)
DRShop Distance of HH to retail shop (kr-0.586(0.21)***
Constant -2.832(0.85)*** -38401.17(44267.32)-70368.19(99072.37)

ei

7

58999.02(7766.79)*201434.5(70.54)***
-0.009(0.43) 0.00%0.13)

Note: Significance of {statistics of mean difference is at the *10%, **5% and ***1% levels.
s, denotes the square root of the variance of the error terms in the outcome eqyatidesptes correlation coefficie
J

b/w the error term of selection equation and error term of outcome equation.
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Table 4.5: Full information maximum likelihood estimates of the endogenous switching

regression.

Dependent variable: neiarm participation of male and headcount

FIML Endogenous Switching Regression

Variables Description Participation Participation=1 Participation=0

(1/0) (participants)  (nonparticipants)
AgeHead  Age of HH head (years) 0.045(0.02)* -0.005(0.01)  -0.044(0.01)***
Age2Head Square of head age -0.000(0.00) -7.77e06(0.00) 0.001(0.00)***
HeadEdu  Years of edu. of HH head 0.082(0.02)*** -0.030(0.01)*** -0.022(0.01)**

HHSizOv14 No.of HH members < 14 years  0.1077(0.03)*** -0.035(0.@)*  0.026(0.02)
ChOLO05 No. of chil under > year of age  -0.014(0.0) 0.068(0.03)*** 0.080(0.03)***
Child14 No. of child between age® years -0.011(0.01) 0.009(0.01)*  0.017(0.01)*

Livstk 1 if HH has livestock,0 otherwise -0. 598(0.23)*** -0.186(0.09)*** -0.161(0.13)
CultLand Total cultivated land in acres -0.003(0.00) -0.002(0.00)** -0.002(0.00)*
Credit 1 if HH takes credit, O otherwise -0.126(0.18) 0.052(0.07) 0.061(0.09)
DProg 1 if village dev. prog, Ootherwise 0.013(0.01)* -0.121(0.07)* 0.003(0.00)**

MOCasW  Village cash wages of male(Rs) -0.000(0.00) 0.001(0.00) 0.001(000)
Locationl 1 if Lahore district, O otherwise 0.180(0.32) 0.288(0.12)*** 0.251(0.12)**
Location2 1 if Sahiwal district ,0 otherwise  0.564(0.31)* 0.207(0.13) 0.443(0.13)***
Location3 1 if M.Garh district ,0 otherwise  0.212(0.31) 0.214(0.11)**  0.303(0.09)***
Location4 1 if Layyah district, O otherwise ~ 6.521(0.98)*** 0.133(0.25) 0.986(0.72)
Location5 1 if Sialkot district,0 otherwise 0.093(0.35) 0.021(0.13) 0.020(0.32)***
DRShop Distance of HH to retail shofikm) -0 .370(0.21)*

Constant -1.204(0.79)  0.758(0.43)*  1.102(0.32)***
s 0.418(0.03)** 0.378(0.02)***
r -0.229(0.50)  0.081(0.48)

Note: Significance of {statistics of mean difference is at the *10%, **58ad ***1% levels.
s, denotes the square root of the variance of the error terms in the outcome eqyatidesptes correlation coefficient
J

b/w the error term of selection equation and error term of outcome equation.
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Table 4.6: Full information maximum likelihood estimates of the endogenous switching

regression.

Dependent variable: neiarm participation of female and headcount

FIML Endogenous Switching Regression

Variables Description Participation Particpation=1 Participation=0
(2/0) (participants)  (non-participants)
AgeHead Age of HH head (years) 0.054(0.03)** -0.008(0.01) -0.031(0.02)***
Age2Head Square of head age -0.050(0.02)**  0.003(0.01) 0.026(0.01)**=*
HeadEdu Years of edu. of HH head 0.063(0.02)***  -0.032(0.01)*** -0.018(0.01)**
HHSIizOvel4 No.of HH members < 14 years 0.114(0.03)***  -0.042(0.02)*  0.021(0.01)**
ChOLO05 No. of child > 5 year of age -0.055(0.06) 0.072(0.03)**  0.085(0.02)***
Child14 No. of child b/w 614 years -0.000(0.01) 0.006(0.0) 0.007(0.01)*
Livstk 1 if HH has livestock,0 otherwise -0.431(0.23)* -0.286(0.10)*** -0.143(0.09)
CultLand Total cultivated land in acres -0.004(0.00) -0.002(0.00)*  -0.002(0.00)***
Credit 1 if HH takes credit, O otherwise  -0.017(0.18) 0.096(0.08) 0.014(0.08)
DProg 1 if village dev. prog, 0 otherwise 0.012(0.01)* -0.114(0.09) 0.003(0.00)***
FOCasW Village cash wages of female (Rs) -0.001(0.00) 0.000(0.00) 0.0000.00)
Locationl 1 if Lahore district, O otherwise 1.441(0.41)***  0.104(0.34) 0.331(0.12)**
Location2 1 if Sahiwal district, 0 otherwise  1.800(0.40)***  0.076(0.37) 0.588(0.13)***
Location3 1 if M.Garh district, 0 otherwise 1.541(0.40)***  0.034(0.35) 0.341(0.10)***
Location4 1 if Layyah district, 0 otherwise 2.057(0.76)**  -0.081(0.46 0.210(0.13)
Location5 1 if Sialkot district, O otherwise -0.015(0.47) 0.050(0.32) 0.148(0.09)*
DRShop Distance of HH to retail shop (km) -0.608(0.22)***
Constant -2.720(0.89)***  1.270(0.65)* 1.091(0.26)***
S 0.431(0.03)***  0.385(0.02)***
,, -0.287(0.39) 0.199(0.22)

Note: Significance of {statistics of mean difference is at the *10%, **5% and ***1% levels.

Sei denotes the square root of the variance of the error terms in the outcomerexydatidenotes correlation coefficient
b/w the error term of selection equation and error term of outcome equation.
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The results of the second part of FIML endogenous switching regression model are
presented in last two columns oftles4.3-4.6. Identificationof the model requires that there
should be at least one variable in the participation emjuahat does not appear in tper
head expenditures and poverty equations. In both specifications, distance of household from

retail market variable is used as identifying instrument.

The nonsignificance of covariance ternrg,, in the case of per head expenditures and

poverty, in the lower panel of Tablds3-4.6, shows the absence of endogenous switching in

both casesAlso results show that the covariance te(ms, r,,) have alternate signs with
r.,,<0andr,, >0, which indicates that nefarm participation is based on its comparative
advantage. The nesignificance ofr,, indicates that in the absence of ndarm work

participation, there would be no significant difference in average behavior of male and female
in the two groups, caused by unobserved effects.

The results in Table4.3-4.6 indicate that educatioof household head exerts a positive
effect on per head expenditure for both 4fi@mm participants and neparticipants
households, but its effect is not significant in the case of female. On the other hand, the
negative and significant coefficient of thariable for schooling suggests that education
seems to be a key factor to reduce poverty of both participant afganacipant households.
These results indicate that education enhaitive welfare of household by increasing the
efficiencies of individubhactivities. As noted by EDsta (2011) that schooling has significant

impact on higher rural household earnings.

Family composition appears to be an important factor in explaining per head
expenditure and poverty level differences among participantnangarticipants for both
male and female. Adult household size tends to have a positive effect on per head
expenditures for both male and female participants, and negative effect on per head
expenditure for nomarticipants households, although it does significantly influence for
both cases. In the case of poverty level, adult household size tends to decrease the poverty
level of male and female participants and incre#ise poverty level for noparticipants male
and female. Presence of children (ydars & between-@4 years) tends to decrease the per
head expenditure, while it enhance the poverty level offaon work participants and nen

participants for both male and female.
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Households, endowed with sufficient natural capital (e.g. land) argigathgapital (e.qg.
livestock) are found to influence outcome, although at varying levels. The ownership of
livestock has positive impact on per head expenditure of household, albeit its effect is
inconclusive for nofparticipant females. In the case ofvpay, livestock has positive and
significant effect on poverty reduction for male and female participants but no significant
impact for both male and female nparticipants. Similarly farm size increases the per head
expenditure for both participants andn-participants. The coefficient of farm size is negative

and statistically significant for both participants and-participants in the case of poverty.

Table 4.7: Impact of nefarm participation on per head expenditures and poverty level of
householé-- ESR results

Outcome mean
Outcome Variables ATT t-Statistics
Participants  nonparticipants

Per head expenditur: 90560.12 55202.69 35357.43 1.92*
(]
‘_2‘5 Head count 1.235 1.504 -0.26 4. 37
o Per head expenditur. 123000.81 79850.55 43150.26 6.42***
<
LGELJ Head count 1.206 1.501 -0.30 3.56%**

Note: Significance of-tatistics of mean difference is at the *10%, **5% and ***1% levels

Table 4.7 presents the results of the impact of 4Hfiamm participation of male and
female on per head expendi#guand povertyby using endogenous switching regression
method. We find that participation in né&@m work significantly increases consumption
expenditures and reduces the poverty status of rural householddamNomarticipation
increases per head expiémres by about 35357.43 and 43150.26 point compared to non
participants for male and female respectively. The ATT estimates of 0.26 and 0.30 for
poverty reduction suggests that household participation infarom work decreases
probability of poverty i 0.26 and 0.30 point for male and female respectively, suggesting
that nonfarm work has significant impact on poverty reduction among rural households in
Pakistan. Overall, the estimates show that although the participation rate of females was lower
buttheir participation contributamore to improve welfare and reduce poverty as compared to
their male counterparts. Thus, afamm work appears to be more crucial in the case of female

in improving the welfare and reducing the poverty status of farm holgseho
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As we find no endogenous switch so in order to check robustness of our ESR findings
and for comparability purposes, we used propensity score matching (PSM) to determine the
impact of norfarm on household welfare. A probit model has been employeckthcpithe
probability of participation in nofiarm work. The estimated propensity scores for male and
female participation are given in TabkdeA.1 and4.A.2 in the appendix. As the propensity
score only serves as a device to balance the observed distribfitcovariates across the
participant and noparticipant groups (Lee, 2008) ,sthe detailed interpretation of the
propensity score estimates is not undertaken here. However, the results indicate that most of

the variables included in the estimatiorsé the expected signs.

The effect of noffarm work on per head expenditure and poverty status of the
households is estimated with the nearest neighbor matching (NNM), radius matching, and
kerneltbased matching (KBM) methods. The empirical results ofameeitreatment effect
(ATT) are given in Tabled.8, while the indicators of matching quality are provided in Table
4.9 for both male and female. Before turning to the causal effects efanonparticipation of
household, we briefly discuss the quality thie matching process. After estimating the
propensity scores for the participants and -participants group we check the common

support condition

A visual inspection of the density distributions of the estimated pragestsres for the
two groups (Fgure4.l in appendix) indicates that the common support condition is imposed
and the balancing property was satisfied in all the estimates regression models. The bottom
half of the graph shows the propensity scores distribution for thepaicipants andhe
upper half refers to that of participants. The densities of the scores are eaxike y

®In this study, the common support region is implemented, following the example of Leuven and
Sianesi (2003), discarding observation frtme participants group, whose propensity score is higher
than the maximum or less than the minimum propensity score ghartisipants
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Table 4.8: Average treatment effects and sensitivity analysis for male and-fefR&l!

results
No. of Critical
Matching Outcome variable niigr::;rs/ Caliper ATT Ire]i\(/jig:] t’:‘ ;a'tzf q CONnct)r';{e q

type bias
NNM Per head expenditure: 4 0.0011 29678.95**(2.15) 1.415 196 139
Headcount 1 0.04 -0.14*(1.79) 1415 196 139
o Radius Per head expenditures - 0.0011 29678.9%5%(2.15) 1.415 196 139
g Headcount - 0.0015 -0.16*(1.84) 1.31.4 196 139
Kernel Per head expenditures tricube 0.0011 27765.51**(2.00) 1.415 196 139
Headcount tricube  0.0011 -0.21**(2.06) 1516 196 139
NNM Per head expenditure: 1 - 2545268**(2.15) 1.41.5 32 308
Headcount 3 - -0.27**(2.57) 2-2.1 32 308
% Radius Per head expenditures - 0.0003 36996.14*(1.82) 1.31.4 32 308
fEﬁ Headcount - 0.19 -0.17*(1.96) 1.21.3 32 308

Kernel Per head expenditures normal 0.0001 32738.56*(1.69) 1.51.6 32 308

Headcount biweight 0.01 -0.23**(2.03) 1415 32 308

Note: tstatistics are in parentheses.
Significance of istatistis of mean difference is at the *10%, **58ad ***1% level

The matching for all three approaches in Tabk generally mdicate that noifiarm
work of male and female exerts a positive and $igant impact on per head exjpénre and
a negative and signdant impact on poverty status of household. Specifically, the NNM,
Radius and KBM casual effect of participation on pead expenditures range between
27765.51 and 29678.95 for male; 25452.68 and 36996.14 for female. The magnitude of
coefficient suggests that the average treatment effect of participation #anmonwvork
increases the i ndi vi 2D6ra95dsmale and P5152686096.142 7 76 5 .
for female. Nonfarm participation of male and female also had significant impact on
reducing poverty. The estimated impact of participation on poverty reduction as measured by
head count index is estimated to rabgéwveen-0.14 and0.21 for male;-0.17 and-0.27 for
female, suggesting that poverty is lower for participant by-0.24 for male and 0.1@.27
for female.
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A comparison of the ATT estimates from the endogenous switching regression and the
PSM approacheveals that the estimates from the PSM are slightly lower, suggesting that the
PSM may be underestimating the ATT. It is widely accepted that in the presence of hidden
bias, PSM normally underestimates the average treatment effects, since matching only

controls for observable characteristics.

Also presented in Tabld.8, the critical levels of gammaQ), at whid the causal
inference of signitant participation effect may be questioned. Given thasisivity analysis
for insignificant effects is not meaningful, Rosenbaum bounds were calculated only for
treatment effects that are sigodntly different from zero (Hujer et al., 2004). For example,
the value of 1.50 for male participation implies that if households that have the sagciK
differ in their odds of participatioby a factor of 50%, the signeince of the participation on
per head expenditure may be questionable. The lowest critical valtésaf.20, whereas the
largest critical value is 2.10. We caherefore conclude that even large amounts of
unobserved heterogeneity would not alter the inference about the estimated effects, suggesting
that the fndings are generally insensitive to hidden bias.

Table4.9: Indicators of matching quality before arfttamatching---PSM results

Matching Outcome PseudeR2 p-Value* Median absolute % bias
variable bias reduction
(unmatched) (matched) (unmatched) (matched) (unmatched) (matched)
NNv e head 0112 0054 0000 0888 143 61  57.34
expenditures
Headcount 0.112 0.010 0.000 0.997 14.3 3.3 76.92
o Radius "rhead 0.112 0054  0.000 0888  14.3 6.1 57.34
= expenditures
= Headcount 0112 0029 0000 0982 143 5.1 64.34
KBM Per he?d 0.112 0.049 0.000 0.929 14.3 6.3 55.94
expenditures
Headcount 0.112 0.049 0.000 0.929 14.3 6.3 55.94
NNv  Perhead 0299 0197 0000 0189 269 122 546
expenditures
Headcount 0.299 0.081 0.000 0.995 26.9 7.7 71.43
2 Radius Fehead 02909 0176 0000 0186 269 169  37.17
= expenditures
L Headcount 0.299 0.082 0.000 0.995 26.9 6.4 76.34
KBM Per he"’?d 0.299 0.157 0.000 0.26 26.9 13.3 50.56
expenditures
Headcount 0.299 0.143 0.000 0.947 26.9 15.5 59.09

Note:* p-Value of likelihood ratio tesgpr > ¢2?)-
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The fourth and fifth columns in Tabk9 present the pseue’ from the propensity
scoreestimation and from the +@stimation of the propensity score after matching on the
matched samples for both male and female. The likeltioadt i o t est of the
of all the regressors in the probit model of propensity score estimatione bafior after
matching and their correspondingvalues are presented in the sixth and seventh columns of
the Table4.9 for both male and female. The correspondingalues of the likelihoodatio
test show that the | oi nt ntstatgsroul alveapsherejected r e g r
after matching. It was, however, never rejected before matching. The relatively lowpseudo
R? after matching and the-yalues of the likelihood at i o t es't of joint S
regressors imply that there is no sysatic difference in the distribution of covariates
between participants and nparticipants after matching.

However, as indicated earlier, the main purpose of the propensity score estimation is not
to obtain a precise prediction of selection into treatnbeit rather to balance the distributions
of relevant variables in both groups. The balancing powers of the estimations are ascertained
by considering the reduction in the median absolute standardized bias between the matched
and the unmatched models. §remedian absolute standardized bias before and after
matching are shown in the eighth and ninth columns of Ta8léor male and female, and the
tenth column reports the total bias reduction obtained by the matching procedure. The
estimates show subst&ltbias reductions for both male and female. Rosenbaum and Rubin

(1985) suggested that a remaining standardized bias of 20% would be advisable.
46  Concluding Remarks

This study evaluates the impact of Alanm work on consumption expenditure and poverty
status in rural Pakistan. The study utilizes cigssional rural household level data collected

in 2010 from a randomly selected sample of 341 households in Punjab province of Pakistan.
The causal impact of nefarm work participation is estimated by liging switching
regressiomand propensity score matchimgethods to assess robustness of the results. This
helps in estimating the true welfare effect of fiarm work by controlling selection problem

that nornally occurs when observable andnobservablefactors influence both on
participation in noffarm work and outcomes such as per head expenditures and poverty
status of household. The study provides separate estimates for males and females to address
gender heterogeneity. The estimates show that gththe participation rate of females was
lower but their participation contribigemore to improve welfare and reduce poverty as

compared to their male counterparts.
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Both the switching regression an@ropensity score matching results suggest that
participaits of nonrfarm work have significantly higher consumption expamditand lower
poverty than noiparticipants even after controlling for all confounding factors. The results
from this study generally confirm the potential direct role of-feem sector m improving

rural household welfare and alleviating poverty in rural areas of developing countries.

The policy makers should be worried about substantial evidence of the inability of the
poor to overcome existing economic and social entry barriers offaron activities.
Particularly, women face more entry barriers to participation infaon work, so policy
measures should target them to lower these barriers. Increased and stable household income
through norfarm participation in turn smoothes consumptiamd reduces poverty.
Government poverty reduction strategies should address the poor people, especially females

to encourage them to engage in +iarm work in order to reduce poverty.
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Appendix

Scor e

Table4Al:Pr obit esti mates of pfarmpneplowsnent y

participation.
Variable Coefficient Standard error Z-value
Head -0.566 0.203 -2.79%*
AgeHead 0.006 0.007 0.92
HHSizOw14 0.127 0.033 3.81%**
ChOLO05 -0.004 0.062 -0.06
Child14 -0.006 0.013 -0.45
AvEdMale 0.128 0.053 2.43**
livstk -0.477 0.224 -2.13**
TCultiLand -0.001 0.002 -0.27
DisOvill -0.000 0.008 -0.03
Credit -0.29 0.177 -0.16
UppCaste -0.222 0.179 -1.24
LowCaste 0.015 0.251 0.06
FacOMil -0.127 0.167 -0.76
Location1 0.167 0.332 0.50
Location2 0.738 0.323 2.29**
Location3 0.436 0.369 1.18
Location4 -0.550 1.009 -0.54
Location5 0.212 0.356 0.64
Constant -0.272 0.559 -0.49
PseudeR2 0.1118
Log likelihood -201.91614

Note: Significance of-statistics of mean difference is at th£0%, **5% and ***1% levels.
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Table4A2.Pr obit esti mates of p rfampenpleymeny
participation.

Variable Coefficient Standard error Z-value
Head -0.350 0.304 -1.15
AgeHead 0.024 0.011 2.09**
HHSIizOw14 0.222 0.054 4,14%**
ChOLO5 -0.217 0.113 -1.91*
Child14 -0.003 0.022 -0.14
AvEdFemale 0.042 0.028 1.45
livstk -0.268 0.318 -0.84
TCultiLand -0.011 0.008 -1.34
DisOvill -0.070 0.023 -3.08***
Credit 0.309 0.257 1.20
UppCaste 0.323 0.317 1.02
LowCaste 0.638 0.407 1.57
FacOMil 0.328 0.253 1.30
Location1 0.821 0.766 1.07
Location2 0.835 0.750 1.11
Locaion3 0.265 0.685 0.39
Location4 -0.550 1.009 -0.54
Location5 0.105 0.691 0.15
Constant -3.005 1.036 -2.90***
PseudeR2 0.2979

Log likelihood -74.471862

Note: Significance of-statistics of mean difference ig the*10%, **5% and ***1% levels.
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Figure 4.1: Propensity score distribution and common support for propensity score estimation
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Chapter 5

Non-farm work, land tenancy contracts and investment

in soil conservation measures in rural Pakistan

This paperis submitted to the Australiamudrnal of Agricultural and Resource Economics

Abstract

This paper examines the impacts of participation in-faom work and land tenancy
arrangements on the intensity of investment in -isgdroving measures and far
productivity. A multivariate tobit model that accounts for potential endogeneity between the
intensity of investment and the nferm workand tenancy arrangement variables is estimated
for 341 rural households in Punjab province of Pakistan. Instruimemtable approach is
also used to analyze the impact of tenancy arrangement antarmorwork on farm
productivity. The empirical results show that participation in-fasm work and tenure
security tend to increase the intensity of investment in-temg soikimproving measures, but
decrease chemical fertilizer use intensity. We also find that increases-farnomork and
tenure security exert significant and positive effects on agricultural productivity. Investment

in soil conservation measures is@afound to significantly increase agricultural productivity.

Keywords: farm productivity, land tenancy arrangements;faon work, soil conservation.
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51 Introduction

Sustainablemanagement of natural resources such as land and water remains a key
component of production strategies that aim at encouraging soil conservation and reducing

soil losses. As rightly noted by Pretty et al. (2011), soil conservation on its own does not
necessarily increase, but conservation methods that capture water cantbvadsystem
components can result in improved productivity of food crops. Thus, sustainable management

of natural resources is a possible route to improved agricultural productivity and increased
farm income. Considerable effort has therefore been ditetdevard identifying and

promoting sustainable management farm practices inifoame countries. Although soill

type, rainfal]l and slope of the I and | argel"

decisions can exacerbate or mitigate their effflote and Stewart, 1983).

There is now strong evidence that institutions such as land tenancy arrangements tend to
influence far mer soé de c-amprovong and groductaigeoharicingor i n \
practices (Feder and Onchon, 1987; Deininged ain, 2006; Banerjee and Ghatak, 2004;
Abdulai et al., 2011). However, studies by Pender and Fafchamps (2006) and Arcand et al.
(2007) show that the impact of tenancy arrangement on investment Himpolving and
productivity-enhancing measures is quiveak. The recent literature on tenure security and
investment in soilmproving practices suggests three major effects that explain the positive
and significant impact of tenure security on investment in soil conservation measures such as
organicmanura nd green manures (Brasselle et al .,
is related to the security involved in undertaking lbegn land improvement and
conservation measures, without any fear of expropriation. The second effect, which is known
as6transaction effect 6, operates through the
l iquid assets as a result of tenure securit.)
credit to finance agricultural investments, by using land titleodateral. As shown by Feder
and Feeny (1991), in the presence of credit constraints, ownership security results in greater
investment by providing access to credit. On the other hand, insecure tenancy arrangement,
which is the characteristic of many fammaén less developed countries in most regions of the
world, create disincentives for the users to invest resources wnfgamdving inputs, resulting
in productivity declines. Some reports suggest that the absence of secured land tenancy
arrangements havcontributed to increased degradation of agricultural land (World Bank,

2007; Barnhart, 2010).
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Meanwhile a growing body of empirical evidence suggests that participation in non
farm work may be equally important in promoting investments in sustainalilagaaent
practices and productivignhancing inputs (e.g. Barrett et al., 2001; Haggblade et al., 2002;
Phimisterand Roberts (2006); Pfeiffer et al., 200%hang et al., 201F). The underlying
intuition of this relationship between néarm work and inestment in soilmproving and
productivity-enhancing measures is that in the presence of credit market imperfection,
earnings from nofiarm work of households that face financial constraints can be used to
relax the budget constraint and therefore raisestment in farming activities by providing
the required capitglPfeiffer et al., 2009). The available evidence on the impact ofarom
work on investment in seimproving and productividenhancing inputs, as well as farm
productivity also appears te mixed. For instance, Barrett et al., (2001); Chang et al., (2011)
found that participation in nefarm work exerts a positive effect on purchase of farm inputs
by relaxing the liquidity constraints faced by farmers. In contrasts, McNally (2002) and
Goodvin and Mishra (2004) found that increased participation of household members in non
farm work leads to decrease in the use of family labor and subsequent reduction in farm

efficiency.

Most of the studies mentioned above have either examined the ras-fafrm work on
agricultural investments, or the impact of tenancy arrangement on investment in conservation
measures. However, very few have analyzed the link between tenancy arrangements and farm
investment through enhanced income possibilities fromfaon work (Feng et al., 2010).

The recent study by Feng et al. (2010) examined the impact of land rental market and
participation in offfarm employment on land investment, input use, and rice productivity in
Northeast Jiangxi Province in China, and fodhdt tenure status of plots did not affect the

level of land investments. They also found thatfaffn employment does not significantly

affect crop yields. They conclude that the negativeltsdr effect of offfarm employment
dominates the positive dome effect. A shortcoming of the study is the consideration of the
househol dés deci s ifarm workas gxayendus, avithpud aceouniing forn o n
potential endogeneity of the variable. This study seeks to contribute to the literature by
consideing participation in noffarm work and land tenure arrangement as endogenous to

investment decisions.

® Haggblade et al. (2010), for instance, report thatfaom income contributed 350 percent of rural

household incomacross the developing world.
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The main objective of this study is to examine how participation infaion work and
tenancy arrangements affect investment in soil conservation amblicixaty-enhancing
measures in Pakistan. The empirical analysis focuses on the impact of explanatory variables
that represent participation in néerm work, tenancy arrangements, and farm characteristics
on agricultural input investment and farm produityi The study utilizes crossectional rural
household level data collected in 2010 from a randomly selected sample of 341 households in
Punjab province of Pakistan.

Land ownership in Pakistan remains highly concentrated in rural areas due to class
stratification, where 67 percent of households are landless and just 0.1 percent households
possessed 1 hectare and above landholdings (Anwar et al., 2004). Land lease markets are
therefore very active in the country, with large land owners employing hioed ¢a leasing
their land to tenants in order to release themselves and their families from manual labor
(Rehman, 1987). The main types of tenancy arrangements are ownershigefixkeohd
sharecropping contracts. The most common type of tenancy is dwnevhere private
individuals have rights to use, rent or sell lafitte fixedrent arrangement involves land
owners renting out parcels to tenants, while sharecropping contracts involve arrangements
between the landlords and the operators, such thabfoide output is given to the landlord as
compensation for using the land. As a result of unequal access to land and population growth,
nonfarm sector has expanded significantly over the last decades. Alm&ét gércent of
the rural population in Paken is directly dependent on néerm income for their livelihood
(GOP, 2011).

The rest of the paper is organized as follows: In the next section, the conceptual
framework on which the analysis is based is presented. Section 3 outlines the empirical
specifcation. The data used in the analysis is described in section 4. In section 5, the

empirical results are discussed. The final section presents the conclusion.
5.2  Conceptual Famework

In many developing countries, where the risks of farming are highuaaldcredit markets are
poorly developed, the neiarm sector provides a vital source of income diversification and
access to cash. Thus, earnings from-fasm work can help households to overcome credit
and insurance market constraints by providing tigyithat can be used for investment in soil
conservation measures and producthabhancing inputs (Upton and Haworth, 1987).

Similarly, ownership security provides incentive for farmers to engage in investment-in soil
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quality, yieldenhancing and resate¢ management practices. Howeviirese investments
depend upon the nature of users rights, that is, whether the farmers have permanent rights to
use land (e.g., owners) or have temporary rights (e.g.,-fiexetgrs or sharecroppers). Hence,
farmers considr these tenancy arrangements when making agricultural investment decisions.
As indicated by Abdulai et al. (2011), farmers with sHertn fixedrent contracts have little
incentives to invest in longer term somproving measures, but are more interésteshort

term benefits from their agricultural investments. Tenants therefore tend to invest inthe soil
quality up to the point where marginal profits are equal to zero and do not consider the

depreciation cost of the soil.

To illustrate the relationshi between nofiarm work participation, tenancy
arrangements and investment in Spiproving and productivisenhancing activities, we start
by specifyinga simplified allocation modelTo fix things, consider a household that
maximizes utility over consuption of goods C and leisure, N, i.el,=U(C,N). Utility is
maximized subject to time, budget, production, liquidity, and-megativity constraints. We
restrict attention to utility functions that are twice differentiable and strictly contaestime

constraint isT =L, +L, + N, where T is total time endowmernt,and L, are respectively
time allocated to farm work and ndarm work, and N is leisure as defined above. The farm

technology is specifiedsQ =Q(L,,A X;Z), where Q represents quantity of agricultural

production, X captures inputs such as investment in organic manure, farm manure and
chemical fertilizer, A is fixed capital like land etc., and Z is the individual sébald and

location characteristics. In the case of liquidity constraints, expenditures on purchased inputs

(P, X)) cannot exceed household income from fain)( nonfarm (Y, ), and urearned )
sources, given a2 X ¢Y, +Y,, +Y,. The full household budget constraint can be specified

as

RCCRQ- B X-wL; - Ki/,9) +W,L +Y,, (1)

nf —nf

where P, is the price for the consumption good purchased in the mapkeas thevector of
costs associated with the nonconventional inpBis, represent vectors of prices farm

output, K, is cost of landw, w,, are the farm and nefarm wages.

The first order onditions associated with maximizing utility subject to these
constraints, yield the following optimal choices of the household
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PHL_ b — /1B (2)
X

818

pﬂ:a/rzv/lﬂzw(;wh/r) (3)
HLf H/HC

wherea is the multiplier for the labor market mstraint, which is equal to the marginal utility

of leisure,/ is the multiplier for liquidity constraint and is equal to the marginal utility of

liquidity, andr is the marginal utility of full income.

Equation (2) sbws that when the liquidity constraint is binding, rather than being equal
to zero at the optimum, the marginal profit from purchased inputs is equal to the shadow value
of liquidity (#/ r). Intuitively, increasing demand for the purchaseduingarries with it an
additional cost above and beyond the input price, in terms of the exhaustion of scarce
liquidity. Therefore, liquidityconstrained households cannot purchase produetwityancing
inputs and pursue longer term investment in agriceltiequation (3) indicates that
householdwill equate the marginal rate of substitution between consumption and leisure of
family labor and the shadow wage rate. When the liquidity constraint is binding, the shadow
wage will be less than the market wagg b factor of the shadow price of the
constrain{/2/ r), with additional labor being allocated to rfamm activities in order to relax

the liquidity constraint. If the liquidity constraint is not binding £0), the shadow age

would be equal to the market wage, and inputs are used up to the point where their marginal

effect on profit vanishes, which is the case of a separable agricultural household model.

The first order condition for optimal time allocation for farm wor&mfiarm work and

leisure is given as
pU /u =Wl /pC - pJ /pl =0. (4)

Equation (4) can be rearranged to obtain the returns to labor from farm work and non

farm work: w = (uU /pL) /(pU /(pQ) . As shown inHuffman (1991), a positive number of

nonfarm hours wil be observed for an individual i, if the potential market wagg ) is

106



greater than the reservatiovage (Wi’).7 The labor supply functions can then be derived as

L =L (w,R;Z)for cases where farm households akectheir time to the three activities.

The above derivation of nelarm work can be employed to relate Aianm work to
farm input use through duality theory. As showrBazaraa (1993) and Phimisterd Roberts
(2006), by Lagrangean duality theory, la¢ toptimal solution the farm household production
problem can be specified as the outcome of a pradiximization problem given as

p(PQ!Px1/’g1Wf ’W Z) :maXL,Avxl_PQQ_ Wf Lf - PXX - KA(/ 1g)J (5)

nf?

subject to the technology constrai@,=Q(L,,A X;Z); where K (Qrepresentghe cost of

land, reflecting the three different land tenancy arrangements, namely, ownershipefiked
contract and sharecropping contract. With these three types of arrangements, the cost of land
can be specified as

Kall,9) = (- 1K, +/ &Q (6)

where the parametegrepresents an outpsharing rule, wit equal to zero for fixedent
tenants and one for sharecroppers. Given this specification, the cost of land for sharecroppers

will be gR,Q . In thecase of no sharecropping (owner and fixedt tenant)/ =0, the cost

of the land is given by the constatg .

From equation (5), we can specify the maximized profits as a function of prices,

household characteristicand tenancy arrangements as

p=p(Py. P/, gW, ,Wy,Z) (7)

Beginning with any welbkpecified normalized profit function, direct application of
Hotellingds | emma t o e qu a-toimospecifitalions forinpue n  y i ¢

demand (land, labor and naonvenional inputs) and farm output functions

L=L(Ryw; Wy, B./.9.Z) (8)
A=A(PQ!Wf,’an’Px'/’g!Z) 9
"The reservation wage forndnar m wor k i s the marginal value of

is allocated to farm and leisure.
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X =X (R, Wi, Wy, B, 7,9, Z) (10)
Q=Q(R,,w; , Wy, P /.9,2) (11)

The specifications (8)10) show that input and output prices, tenancy arrangements,
and nonfarm work tend to influence farm profits, demand for ispwhile equation (11)
shows how these factors affect farm output. It is significant to mention that in the absence of
moral hazard problems, the optimal input use and farm output would not be dependent on the
tenancy arrangement. As argued by Jacoby amdsMri (2008), where landowners fully
commit to reward tenants, fixeent contracts provide user rights for the duration of the
contract, making it possible for tenants to claim monetary compensation for maintaining or
improving soil quality. In such casetenants are fully incentivized and moral hazard and
hold-up problems disappear. Without full commitment, tenants invest only up to the point

where the marginal profits in the current peréwd equal to zerd.

On the basis of above theoretical concepts, formulate two hypotheses about the
relationship between tenancy arrangement,-fiaom woik and agricultural investmenthe
first hypothesis is that participation in néarm work exerts a positive effect on investment in
longer term eil-improving meaures. The second hypothesis is that secure tenancy

arrangements lead to higher investment inisoiroving measures.
5.3  Empirical Specification

The main goal of the empirical analysis is to analyze the impact ofamonwork and
tenancy arrangementsardnvestment in three sainproving (conservation measures) and
productivity-enhancing activities. A direct way to examine the effects of farm household
participation in noffarm work and tenure security on input use would involve estimating a
structuralfarm household model, which can directly capture the optimal production decisions
and how they interact with neflarm labor supply (Phimister and Roberts, 2006). However, as
shown in Lopez (1984),this requires detailed information on both production and
consumption decisions, as well as complex econometric modeling techniques. We therefore

employ a reducetbrm approach that is less datdensive, but still includes the production

®No commitment usually refers to cases where landowners withhold the benefits ofeasénin soil
capital.
° Tenure security refers to the assurance that an individual can use or hold land for an agreed period of

time and cannot be deprived of rights and benefits of using that land.
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relationships indicated in the discussions outlined previously. Spegifieedl employ the

specifications in (8(11) for the empirical analysis.

The investment measures we address in the analysis include organic manure (m) and
green manure from leguminous crops (g), which are soil conservation measures, as well as
chemical fetilizer (f), which is a productivitenhancing measure, since its productivity
effects are limited to the season of application (Jacoby and Mansuri, 2008). In the absence of
information on noffarm wages, we can approximate the investment function by tseng
input demand function in equation (10), and substitutingfaon labor supply for nofarm

wages in the following reducddrm specification
Yin :al‘in+bTiAn +yzin+e|n n:m1g1f! (12)

where Y, represents investment by hohekl i in soil conservation and productivity
enhancing measure n, ahdc apt ures t he househfalhddksTheg ar ti c

vector T, represents tenancy arrangements and includes the varialaled g, indicating

|
whether the farm is own@ultivated, or on sharecropping or fixeeht contract. The vector
Z,, is as defined earlier, capturing household and fawal characteristics. Because of the

censoredature of the investment in the soniproving and productivinenhancing measures,
we employ a tobit specification in the analysis. Suppressing subscripts, this can be expressed

as

Y =al, +bT,+yZ +¢ (13)
Y=Y ifY >0 (14)
Y =0 if Y ¢O

whereY is a latent variable capturing the expected profits for household i from investing in
an activity, whileY, is observable variable and indicates the level of investment in soil
improving and prodctivity-enhancing measures, agdis the error tem, which is assumed to
be independently and identically distributed,is a constantp andy are parameters to be

estimated. Giverhtat the errors of the individual specification may have nonzero correlation,
a multivariate tobit estimation can be employed in the analysis. In particular, because of the

substitutability orcomplementarnit between these investment options, and the feat the
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farm lands in the sample are similar across equations, it is most likely that the error terms of

these equations will be correlated.

The specification above in equation (12) assumes that théanonwork and tenancy
arrangement variable are exoges. However, many studies on ramm work and
investment in farm inputs could be jointly determined (Pfeiffer et al., 2009; Kilic et al., 2009).
Similarly, studies on the relationship between tenancy arrangements and investment in soll
conservation meases suggest that the two variables may be jointly determined (Braselles,
2002). Given that the dependent variable is censored, the usustlayeapproach will not be
able to address the endogeneity problem. We therefore employ the approach suggested by
Smith and Blundell (1989), by modeling both Aanm work and tenancy arrangement
explicitly and then allowing for interactions between these decisions and the investment
variables specified in equation (12). The approach involves specifying thestdigst

equations for noiflarm work and tenancy arrangements as functions of exogenous variables

as follows:
L =Yd +Xx +m (15)
T =Yf+Xqg+e (16)

where d , x ,q are parameterto be estimated andy ande are error terms. Both the

observed values and the residuals from the regressions are then used in the investment

specification as follows
Y =L+ T + Zng + U, + g+, (17)

where L, andT, are vectors of the observed variables for-faam work and tenancy
arrangement, respectively, and/, are the residual terms of ndarm work and tenancy
arrangement from equations (1&)d (13), andn, is the error term. As noted by Smith and
Blundell (1989), the tobit estimates of, and w, in equation (17) are consistent. An
interesting feature of the approach is the fact thatifiual tobit {statistics onw, and w; are

valid tests of the null hypotheses that the variables are exogenous.

A linear probability model that yield consistent estimates of the parameters is used in
the firststage estiration. Proper identification of the investment specification requires that

some of the variables included in the fistghge estimation of neiarm and tenancy
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arrangement regressions are excluded from the multivariate tobit estimation. A suitable
identification strategy here is to employ variables in the-§tage regressions that strongly
influence noAfarm work and tenancy arrangement but not investment in soil conservation and
productivity-enhancing measures. In the tenancy arrangement equatione Wee whstance of

t he farm f r oesidenck and & dummye variakle indicating whether cultivator
resides in the village where the farm is located or astinstruments. In the ndarm
equation, we employ migration status of the farmer as anumsftit. As pointed out by
Pfeiffer et al. (2009) and Kilic et al. (2009), migrant network is correlated with national and
international migration and thus with participation in fiarm work, but not directly with

agricultural investment decisions.

To exanine the impacts of nefarm work and tenancy arrangements on farm output,
we use an instrumental variable approach to estimate specification (11). This accounts for the
potential endogeneity of intensity of investment with the -fasm work and tenancy
arrangement variables. To avoid confounding a potential increase in productivity from
increased output with returns to storage, we value output at producer prices at the time of
harvest.

5.4  Data Description

We examine the impacts of néarm work and tenancgrrangements on investment in soll
conservation and productivignhancing measures by using fdewel data from a survey
conducted between September 2010 and January 2011 in Punjab province of Pakistan. Punjab
is the second largest and most populousvipoe of Pakistan, and contributes about 68
percent to annual food grain production in the country. A stratified random sampling
approach was employed in collecting information from a total of 341 households from six
districts in the province. First, thetal number of districts was considered, and a sample of

six districts drawn for the survey. Within each district, random samples were drawn to ensure
proportional representation of farmers. The six districts considered include Sahiwal, Layyah,
Sialkot, Krushab, Muzaffargarh, and Lahore.

The survey asked farmers whether they used any soil conservation and productivity
enhancing inputs such as organic manure, green manure, terraces, strip cropping, and
chemical fertilizer in the past few years. The langestments considered in the present study

are organic manure and green manure, while the produeginitgncing input is chemical
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fertilizer*® As noted by Jacoby and Mansuri (2008), organic manure supply nutrients to soil
which remain available over a lomgperiod of time than the nutrients supplied by mineral
fertilizer. Thus, intensive use of fertilizer, considered as a static input, may cause soil
degradation and hence lead to lorp productivity:* Farmers were also asked to indicate the
applicable aeage in each case, and the costs of inputs such as organic manure and chemical
fertilizer. The data from the survey also contain information about the farm topography, farm
operation, noffarm activities, farm finance, and human capital of the houselsald; lsuch as

age at the time of the survey; education, measured in number of years of schooling and

experience. Noiiarm work includes wage (on and d&rm) and selemployment.

In addition, farmers were requested to provide information on the type ahdgn
arrangement under which they operated their farms. The sample of interviewed households
consisted 0of 200 ownercultivated households91 sharecropping and 50 fixeéntal
households, without any recorded cases of households with multiple tenangeareats.
Information was also collected on other farm and-fawsm activities, soci@lemographic and
location characteristic€.The households were asked about their perceptions of soil fertility.
The variable is captured as a dummy, where one repressydssgil fertility and zero poor
soil fertility. Farm size is captured by the number of acres under cultivation by the household.
The distance of the farm from the home of the cultivator and from the home of the landlord in
case it is a rented land was@lncluded in the questionnaire. Information on output and input

prices was also collected.

The definitions of the variables used in the analysis are presented in SThAbl&s
indicated previously, the dependent variable in the study is investment-impmoving and
productivityenhancing measures. The three tenancy arrangement variables used are owner
cultivated, fixedrent contract, and sharecropping contract. feom employment was
represented with a dummy variable taking the value of one ifdheeold participated in the
nonfarm labor market, and zero otherwise. Other sdeimographic variables include

“In our sample, very few farmers engaged in terrames strip cropping. We therefore did not
consider them in the empirical analysis.
“ncreased application of mineral fertilizer leads to boost the productivity of crops in the short run but
with time crop yield decrease if there is no usage of organiceengnanure. Manures are letggm
soil investments which increase the fertility of the soil by adding organic matter and nutrients.
2 Nonfarm activities include noefarm seltemployment, wagéabor, migration, notabor work,
renting of household and farassets and all other activities other than agriculture.
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household size, household assets (cultivated land, livestock, tube well) to indicate wealth,

unearned income and access to credit to captulity constraints.
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Table 5.1: Descriptive statistics of variables used in the regression models

Variable Definition of variables Mean S.d
Investmenvariables

Organic Manure Organic manure used per acre (kgs) 280.86 373.67
Green Manure Leguminous crops grown per acre 0.73 2.37
Fertilizers Chemical fertilizer applied per acre (Kgs) 324.87 256.09
Non-farm Participation variable

Partiin Narm 1 if HH members participate in ndarm work 0.63 0.48
MigNet 1 if HH member migrated, O otherwise 0.29 0.45
DisMarkt Distance of market from house (km) 14.02 20.01
Tenancy variables

Owner 1 if land is under ownetultivated, O otherwise 0.59 0.50
Fix-renter 1 if land is under fixedgent contract, O otherge 0.26 0.44
Sharecropper 1 if land is under sharecropping contract, O otherwise 0.15 0.23
Householdevel characteristics

AgeHead Age of HH head (years) 45.87 13.30
Head 1 if female is the head &fH, O otherwise 0.74 0.43
HeadEdu Years of education ¢iH head 6.04 5.43
HHSizOw14 No.of HH members< 14 years 4.32 3.02
Livstk 1 if HH has livestock, O otherwise 0.83 0.38
TTwell Number of tube well 0.66 0.97
NONLAB Unearned income (RS) 5.55 15.74
Credit 1 if HH has access to credit, O otherwise 0.36 0.48
Extedf 1 if HH has contact to extension agent, O otherwise 0.21 0.41
Farmlevel characteristics

CultiLand Total cultivated land in acres 22.83 38.71
SoiFert 1 if land is fertile, O otherwise 0.13 0.36
ADisField Di stance of farm from owne 1.99 412
Residence 1 if landlord reside in village where farm is located,0 otherw 0.54 0.43
Family labor Total hrs of family labor worked on farm last year 140.61 184.37
Hired labor Total hrs of hired labor worked on farm last year 221.26 270.71
Location dummies

Locationl 1 if HH resides in Lahore district, O otherwise 0.15 0.36
Location2 1 if Hh resides in Sahiwal district, O otherwise 0.20 0.39
Location3 1 if HH resides in M.Garh district, O otherwise 0.30 0.46
Location4 1 if HH resides in Layyah district, O otherwise 0.02 0.13
Location5 1 if HH resides in Sialkot district, O otherwise 0.25 0.43
Location6 1 if HH resides in Khushab district,@h@rwise 0.08 0.27
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To explore the differences in output and input use between the three tenancy
arrangements, we present descriptive statistics that point toward differences in the key
characteristics for owneagultivators, fixedrent and sharecropmntenants in Table§.A.1-

5.A.3 in the appendix. Also presented in the Tables are differences in the means of the
variables, alongside their significance levels. Tabbe&.1 to 5.A.3 reveal significant
differences in application of all the three inputpe8ifically, the mean value of output per
acre for ownercultivators (391135.2) is higher than those ofrxt tenants (289372) and
sharecroppers (153266.54). Higher output points to Marshallian inefficiency. In addition,
ownercultivators are found tapply more organic manure than both tenants. However -fixed
rent tenants appear to invest more in chemical fertilizer than both -@wheators and
sharecroppers. The average quantity of organic manure used by-aimnetors was about

338 kg per acregs compared to 257 kg per acre used by sharecroppers, and this difference is
significant at 10% level. Although sharecroppers applied on average 286 kg per acre of
organic manure, this is still lower than that of owoeltivators, but higher than that fiked-

renters. The land used for green manure crops is higher on-oultieated plots (0.72) than

those under fixedent contract (0.44) and sharecropping contract (0.25). The comparisons
also reveal that fixenters use about 387 kg per acre of chahfirtilizer, compared to 343

kg per acre by ownetultivators and 311 kg per acre by sharecroppers. This support the
notion that fixedrent tenants are more likely to use more producteitilancing inputs to
obtain shorterm yield gains than investing soil conservation measures with longer term
benefits. There are also significant differences in variables such as access to credit, education,

and extension services between the three tenancy arrangements.
5.5 Regression Results

The empirical results fothe impact of noffarm work and tenancy arrangements on
investments in soilmproving and productivinenhancing inputs, as well as agricultural
productivity are presented in this section. The analysis was conducted by using the STATA
statistical packageThe investment specification was estimated by using a multivariate tobit
model, controlling for endogeneity of the nfarm work and tenancy arrangement variables,
while the productivity analysis was conducted with an instrumental variable approach. The
first-stage estimates of the determinants of-fesm work and tenancy arrangements are first

presented, followed by the secestdge investment estimates.

Table5.2 reports the firsstage estimates of the determinants of participation in non

farm work. The signs of the estimated parameters are consistent with previous studies. A
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household head with more schooling had a significantly higher probability of engaging in

nonf arm activities, suggesting thatfarmwada ti ona
by more than it raises his or her reservation wage for farm or home acti&giesncreases

the probability of participation in nefarm work which represents general experience that
increases the marginal value of time in each actiNty+-labor ncome tends toncreasethe

probability of participating in nofarm work. Mgrant household heads amgore likely to

participate in noffarm work, compared to nemigrants.Lack of credit access sewas a

constraint tanonfarm participation

Table 5.2 Linear probability estimates of determinants of 4fiem participation

Variable nonfarm work Standard errors
AgeHead 0.026*** 0.01
Head 0.299 0.23
HeadEdu 0.088*** 0.02
HHSizOw14 0.051 0.03
Livstk -0.652** 0.31
TCultiLand 0.012%** 0.00
Credit 0.444** 0.18
TTwell 0.295** 0.13
NONLAB 0.019*** 0.01
SoiFert 0.011*** 0.00
DisMarkt 0.009* 0.00
Locationl 0.142 0.39
Location2 1.20%** 0.37
Location3 0.684** 0.33
Location4 0.930 0.92
Location5 0.644** 0.30
MigNet 0.627* 0.26
Intercept -1.384** 0.49

Note: Significance of-statistics of mean difference is at the *10%, **5% and ***1% levels.
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The firststage estimates of the determinaotdenancy arrangement are preserited
Table5.3. The omitted category used as a reference group is the sharecropping variable in the
case of tenancy arrangement. The estimates reveal that farm and household characteristics are
related to tenancy arrangements. Owrdtivators are more likg to be males, while fixed
rent tenants are more likely to feanales. Landlords living in the same village where plots are
located are more likely to be ownreultivated. Similarly,plots located at further distances
from the cul ti vordliketydosde ondixedent eont@as, batrless likely to
be ownercultivated. This is probably because landlords prefer to cultivate plots closer to their
homes, and to rent out those that are far away because of transportation and monitoring cost.
The estimations generally provide robust fistage results that can be employed in the
secondstage multivariate tobit analysis. The variables employed as identifying instruments in
the analysis are all statistically significant in the fs&igeregressias. The value of thé-
statistics on the joint significance of instruments (distance, residence) in the tenancy
arrangement regression given in Tabl8 suggests that the instruments can be considered

exogenous in the estimation.

Table5.3: Linear probaliity estimates of determinants of land tenure arrangements

Variable Own-cultivated Standard errors Fix-rented Standard errors
AgeHead 0.024*** 0.01 -0.031*** 0.01
Head -0.707** 0.26 0.793*** 0.30
HeadEdu 0.343*** 0.08 -0.399*** 0.09
HHSIizOvr14 0.009 0.03 0.008 0.04
Livstk 0.026* 0.01 -0.018* (0.01
TCultiLand 0.009** 0.01 -0.008** 0.00
Credit 0.492** 0.19 0.437** 0.20
TTwell 0.645*** 0.16 0.685*** 0.16
ExteOff 0.250* 0.14 0.563** 0.27
SoiFert 0.031*** 0.00 0.007* 0.00
Locationl -0.284 0.43 -0.330 0.54
Location2 -0.485 0.41 0.020 0.45
Location3 -0.335 0.37 0.396 0.40
Location4 -0.875 0.69 0.039 0.81
Location5 -0.123 0.36 -0.057 0.41
ADisField -0.187** 0.08 0.078*** 0.02
Residence 0.077*** 0.02 -0.839*** 0.23
Intercept -0.257 0.54 -0.015 0.60
F-Statistics 18.13[0.00] 10.79[0.00]

(P-values)

Note:p-values in squared brackets. Significancésthtistics of mean difference is at the *10%, **5% and **1% levels.
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Table 5.4 presents theesults of the secorstage regressioon investment in sail
improving and productivigenhancing measures. The estimated coefficients and their
associated-statistics are presented in the first panel of the Table, while a number of test
statistics are rapted in the second panel. Considering the test statistics, the estimated
correlation coefficients are all positive and significantly different from zero at the 5% level of
significance, suggesting that unobserved variables involved in each investment ameti
significantly positively related. The likelihood ratio test of the joint significance of the

correlation coefficients £; ) rejects the null hypothesis that there is no correlation between

the investment specifications, indicatiriat it is more efficient to use the multivariate tobit
model than the separate tobit models. The estimates of residuals ResNF, ResOwn, and
ResFix, derived from the first stage regressions offaom work and tenancy arrangement

are not significantly diffeent from zero, indicating that there is no simultaneity bias and that
the coefficients are consistently estimated (Wooldridge, 2002). The valaéstdtistics for

the joint significance of these residuals for each equation could eet teg null hypothesis
that the residuals are jointly equal to zero, confirming the value of the individtatidtics.
These findings confirm the exogeneity of Aanm participation and tenancy arrangement

variables.

On the estimated coefficientand their {statistics, the positive and statistically
significant coefficients for the nefarm work variable in the organic manure and green
manure specifications show that participation in-femm work increases the intensity in the
application of thes inputs. This result is in line with the findings reported by Savadogo et al.
(2004) for Burkina Faso and by Oseni and Winters (2009) for Nigeriargised by Marenya
and Barrett (2007), nefarm income helps in easing liquidity constraineeded to inest in
soil-improving inputs. In contrasts, the negative and significant coefficient in the chemical
fertilizer specification suggests that fertility intensity declines with participation infarom
work, a finding that is consistent with the results reggsbby Phimister and Roberts (2006) for
England and Wales and by Kilic et al. (2009) for Albania.

The results for the tenancy arrangement variables reveal positive and significant
coefficients for the ownetultivators variable in the organic manure ageen manure
specifications, suggesting that the intensity of investments in these farm inputs are higher for
ownercultivators, compared to sharecroppers. This finding is consistent with the results
reported by Deininger and Ali (2008) for Uganda, but tamsts with the findings by

Quisumbing et al. (2001), who found in their study that investment in sustainable
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management practices are unaffected by land tenure regimes in Ghana. The results also show
that sharecroppers tend to apply higher levels of atenfertilizers, relative to owner
cultivators. The intensity of investment in organic manure and green manure is lower for
fixed-rent tenants, compared to sharecroppers. Consistent with expectationstefiked

tenants tend to apply higher levels of chemhiertilizers than sharecroppers.

A few interesting results also emerge for the farm and houséhatvariables used in
theregressions. Age exerts a negative effect on soil conservation measypesitie effect
on the application of mineral fditers, indicating that younger farmers are more likely to
invest in soil conservation measures than older ones. This may be attributed to the fact that
younger farmers cultivate land for longer periods of time, and as such expect to reap-the long
term beaefits from soHimproving investments. In particular, the coefficient of education is
positive for all three types of investments, a finding that is in line with the human capital

theory.

The coefficient representing the effect of farm size is positive statistically
significant in the case of organic and green manure but negative and significant for chemical
fertilizer. This is probably due to the fact that with increasing plot size, farmers are more
likely to adopt soil investment measures becausth@fhigher establishment cost in these
types of longer term measures, as compared to investment in fertilizer. This finding is
consistent with the results reported by of Shively (1997), who found a positive relationship
between farm size and investmensoil conservation in Philippines. Livestock ownership is
found to have positive and significant effect on investment in organic and green niarture,
negative and significant effect on the application of chemical fertillzgestock ownership
may be a neessary, but not sufficient condition for investment in organic manure. This is
because the manure market functions quite well in the study area, with farmers buying and
selling manure in the markawith regard to plot characteristics, we found that ihmests in
all three types of measures are higher on fertile soils, where the marginal returns to such
investments are likely to be much higher. Acces®xtension services and education also
appear to increase the intensity of investments in soil corgervand productivity
enhancing investments. Ndabor income, which also relaxes household liquidity constraints,

also tends to increase the intensity of investment.
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Table 5.4: Multivariate tobit estimates of extent of investment in soil conservation and
productivity-enhancing measures

Variable Organic Manure Green Manure Fertilizer
Participation in noffarm work 762.609* 356.986* -444.531%
(451.52) (202.59) (198.39)
Owncultivated 658.964*** 417.658*** -307.909*
(233.66) (125.41) (168.03)
Fix-rened -8.942*** -4.360%** 1.772*
(2.96) (1.58) (1.04)
AgeHead -2.442 -0.028 0.277
(3.99) (0.02) (1.73)
Head 5.184 0.201 37.112
(91.68) (0.46) (39.21)
9.801*** 1.007** 16.752***
HeadEdu (3.36) (0.50) (5.72)

. 1.334 0.126* 6.029
HHSIzOw14 (13.87) (0.07) (47.13)
livstk 7.291%** 1.496** -0.452*

(1.56) (0.63) (0.26)

. 1.885* 0.019* -3.927**
TCultiLand (1.13) (0.01) (1.82)
Credit -57.149 -0.573 40.429

(71.39) (0.36) (32.16)
TTwell 8.435 0.496* 1.709
(5.38) (0.28) (24.74)
0.993* 0.031* 1.971*
NONLAB (0.571) (0.02) (1.13)
SoiFert 4.588* 0.037* 0.929
(2.61) (0.01) (1.059)
Extedff 217.135*** 0.251 52.480
(83.66) (0.41) (36.80)
ResNF -0.155 -0.345 0.117
(0.19) (0.970) (0.84)
ResOwnN -0.273 -0.779 -0.104
(0.33) (0.66) (0.16)
ResFix -0.338 -0.23%7 -0.709
(0.43) (0.66) (0.56)
Intercept 1633.371*** -0.9160 426.146***
(319.60) (1.51) (120.74)
Number of observations 341 341 341
Crossequation correlations
, 0.218***
12 (0.06)
0.137**
Tas (0.07)
, 0.724***
2s (0.06)
Likelihood ratio test of 7~ (102078)
c* statistics for joint significance of residue 0-68034] 1.290.68] 0.830.56]
<” _ statistics forover identification 0.57039] 0.62[0.42] 0.92J0.63]

Note: standard errors are in parentheses aralyes in squared brackets. Significance siftistics of mean difference is at
the *10%, **5% aml ***1% levels. District fixed effects included in the estimation, but not reported here.
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The coefficients presented in Talde indicatethe impact of explanatory variables on
the intensity of each investment measure, but do not indicate the diffeianotensity levels
of the investments. We therefore compute marginal effects to show the marginal contribution
of each explanatory variable on the intensity of investment in-irmpiloving and
productivity-enhancing practices. The computed marginakeffand their standard errors are
presented in Tablg.5. Marginal effects of the regressors are evaluated at their sample means.
All the values of marginal effects have the expected signs. The estimates show that
participation in noffarm work increaseshe intensity of investment in organic manure and
green manure by 60% and 42%, respectively, while it decreases the investment in chemical
fertilizer by 36%. Looking at the tenancy arrangement variables, the results show that being
an ownercultivator incrases the probability of investment in organic manure and green
manure by 56% and 57%, respectively but, decreases the investment in chemical fertilizer by
39%. On theother hand, being a fixegnter increases the intensity of investment in chemical
fertilizer by almost 54%. Theséndings are consistent with the notion that secured rights
matters for investment in saihproving and productivisgenhancing measures. Households
endowed with valuable physical capital like farm land or livestock are morg tik@hvest in
organic and green manure, as they capitalize their assets to finance longer term investment
measures. Nofabor income tends to increase the likelihood of all three typ@svestment
between 10% and 50%.
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Table 5.5: Marginal effectsn the marginal probability of investment (in %)

Variable

Organic Manure

Green Manure

Fertilizers

Participation in non

farm work

Own-cultivated

0.603(0.082)

0.559(0.100)

0.418(0.193)

0.568(0.218)

-0.359(0.195)

-0.387(0.152)

Fix-rented -0.694(0.173) -0.421(0.004) 0.541(0.226)
AgeHead -0.912(0.653) -0.168(0.212) 0.856(0.326)
Head 0.295(0.782) 0.164(0.193) 0.109(0.148)
HeadEdu 0.621(0.127) 0.606(0.210) 0.638(0.379)
HHSizOw14 0.158(0.070) 0.129(0.072) 0.256(0.021)
Livstk 0.558(0.008) 0.479(0.032) 0.322(0.024)
TCultiLand 0.062(0.031) 0.064(0.001) -0.085(0.031)
Credit -0.382 (0.377) -0.336(0.141) 0.351(0.087)
TTwell 0.146(0.091) 0.212(0.043) 0.312 (0.591)
NONLAB 0.103(0.01) 0.194(0.112) 0.504(0.122)
SoiFert -0.024(0.002) -0.087(0.011) -0.044(0.021)
Extedf 0.423(0.024) 0.291(0.122) 0.563(0.089)

Note: Standard errors of the estimated marginal effects are presented in parentheses.

The results of the instrumentaariable analysis thatapture the impact of nefarm
work and tenancy arrangement omigproductivity are presented in Tald&. We employed
value of crop output per acre as dependent variable, given the significant diversity of crops on
the farms. Given the potential endogeneity of the-faom work and tenancy arrangement
variables, theywere instrumented by first estimating probit regression and then using the
predicted values of these variables in the farm productivity estimation. The estimates in Table
5.6 show a positive and significant effect of Aianm work on farm productivity, gigesting
that income from nofiarm work provides much needed capital for investment in soil

improving measures that eventually increases productivity.

The coefficients for the both owcultivated and fixedent variables are positive and
significant, sugesting that productivity is higher on farm under these tenancy arrangements,
compared to sharecropping contracts, even after adjusting for other factors. These results

further support the Marshallian inefficiency hypothesis which states that sharesrapper
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less efficient than owners and 4ignters, due to the fact that they get only a share of the
marginal output at a given level of input use. These results are consistent with the findings by
Banerjee et al. (2002) for India and Abdulai et al. (2Gbd)Ghana, who found positive and
significant impacts of tenure security on productivity in their studies. The results also show
that physical assets like land, labor, farm equipments and human capital like education tend to

increase farm productivity.

Tale 5.6: Instrumental variable estimates of determinants of land productivity

Variable Coefficient t-value
Participation in noffarm work 0.135** 2.24
Own-cultivated 1.309%** 7.61
Fix-rented 1.067*** 5.32
Organic Manure 0.050*** 4.16
Fertilizers 0.01F 1.72
TCultiLand 0.329* 1.68
Equipments 0.688** 2.30
Family labor 0.164* 1.85
Hired labor 0.422*** 3.50
Head 0.840* 1.76
HeadEdu 0.275* 1.70
AgeHead -0.016 -1.06
HHsizOw14 0.164 1.49
livstk 3.593*** 7.47
locationl -0.0112 -0.02
location2 -1.274* -1.86
location3 -0.602 -0.96
location4 -1.29 -1.82
location5 0.649 1.10
Constant 6.656*** 6.18
R? 0.2984

Adjusted R 0.2637

Wald-statistics ¢*(19) 36.61

F-value 121.29

Prob>F 0.00

Number of obsevations 341

Note: Significance of-statisticsof mean difference is at the *10%, **5% and ***1% levels.
Predicted values of nefarm participation and tenaneyrangement variables are used.

Wald test for the joint significance of the nimtercept @ogenous variables against a critical value:xgjgyo_oa =3014

The instrument used in the nfsrm equation is migration status. In tenancy arrangement equations, distance and location are
used as instruments.
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Although our resultshow that tenursecurity have positive impacts on investment in
soil-improving measures and agricultural productivity, it is also significant to examine the
direct relationship between investment and productivity. We therefore, employed a propensity
score matching approad¢o examine the direct effects of investment in organic manure, green
manure, and chemical fertilizer on farm productivity. Tahlepresents the average treatment
effects (ATT) estimated by nearest neighbor (NNM) and kdsaséd methods (KBM). The
matding results from both approaches generally indicate that investment in organic manure,
green manure, and mineral fertilizer exert a positive impact on farm productivity, indicating

that may partly account for the productivity impacts of tenure security.

Table 5.7: Average treatment effect for organic manure, green manure and fertilizer

Common Balancin
Matching Outcome  ATT No. of ~ No. of support propertyg
treated controls imposed satisfied

Organic  NNM Output  254002.08**(2.31) 192 147 Yes Yes
Manure value per

KBM acre 230887.26*(1.97) 192 147 Yes Yes

Green NNM Output  34130.03**(2.03) 271 68 Yes Yes
Manure value per

KBM acre 27542.06***(2.96) 271 68 Yes Yes

Fertilizer NNM Output 266991.271**(2.33) 306 29 Yes Yes
value per

KBM acre 234394.563**(2.21 306 29 Yes Yes

Note: Numbers in parentheses aralues.

Significance of 4statistics of mean difference is at the *10%, **5% and ***1% levels.
ATT is theAverageTreatment effect for th€reated.

NNM stands for NearestéighborMatching and KBM stargifor KernelBasedMatching.
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5.6 Concluding Remarks

Land tenure arrangements in developing countries tend to have significant implications for
allocative and farm productivity. The imperfect financial markets in these countries also make
nonfarm wak a source of liquidity to overcome credit and insurance market constraints, and
increase investment in sarhproving and productivisenhancing measures in farming, which

is the main source of income and food security for poor households. This stizdyl wioss
sectional rural household level data collected in 2010 from a randomly selected sample of 341
households in Punjab province of Pakistan to examine the effects gamorwork and
tenancy arrangements on the intensity of investment inimspibbving and productivity
enhancing measures, as well as farm productivity. The empirical results show the significance
of controlling for potential endogeneity of investment intensity and variables such as tenancy
arrangement and participation in nfamm wak when examining the effects of these
variables. Our findings add to existing evidence that-faom work and tenancy
arrangements influence investment in longer termisgroving measures and agricultural

productivity.

The evidence from our analysisggests that participation in ndarm work increases
the intensity of investment in saihproving measures such as organic manure and green
manure, but decreases the use of chemical fertilizer. Thus, household participation in non
farm work induces a shiftoward investment in seiinproving measures with loAgrm
benefits, and away from static inputs such as chemical fertilizer with-tgortbenefits. The
findings are consistent with the evidence that-fasm income can be used to finance long
term fam investment (Savagado et al., 1994; Oseni and Winters, 2009). We also find
evidence that participation in ndarm work exerts positive and significant impact on farm
productivity, suggesting that access to #fi@m work opportunities can contribute talher

farm household incomes and poverty reduction in rural areas.

The analysis also reveals that land tenancy arrangements influence investment intensity
in soilimproving and productivigenhancing measures. In particular, owoeltivators
invested mag in soitimproving measures, but less in chemical fertilizer. On the other hand,
fixed-rent tenants invested less in sailproving measures, but more in chemical fertilizer.
These findings confirm the notion that farmers on stearh fixedrent contrac normally
aim for shoriterm benefits and therefore tend to invest more in static inputs such as chemical
fertilizer. However, ownecultivators, with secured property rights, mostly target longer term

benefits from their agricultural investments.
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Overall our findings suggest that the strengthening of tenure security, either through
land reforms to improve ownership or improving tenancy contracts through longer tenure
durations can have positive impacts on investment in-irepfoving measures and
agricutural productivity. Moreover, improving the access of rural farm households to non
farm opportunities can have significant investment and productivity effects. In particular, in
rural areas with imperfect credit markets, where farm households find tudtiffo obtain
credit, improving noffarm work opportunities could provide a substitute for credit as a
mechanism to facilitate investment in longer term-soproving measures and increasing

agricultural productivity.
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Appendix

Table5.A.1: Difference in investment and other key characteristics by owners arehfers

status
Variable Description Owner Fix- Diff. t-values
renter
Organic Organic maure used per acre(kgs) 338.05 257.69 80.35* 1.77
Green Leguminous crops grown per acre 0.72 0.44 0.27 0.77
Fertilizer Chemical fertilzer applied per 343.24  387.76 -44.52* 1.71

acre(kgs)

OutValue  Output value per acre in rupees 391135.2 289372 101763.2** 2.03

Head 1 if female is the head &fH,0 0.77 0.92 -0.15%*** 3.06
otherwise
HeadEdu Years of education diH head 2.32 1.96 0.37* 2.43
AgeHead Age ofHH head (years) 49.09 40.00 9.09*** 5.47
HHSizOwr14 No.of HH members<l14 years 4.03 4.07 -0.05 0.15
Livstk(%) 1 if HH has livestock,0 otherwise  0.89 0.97 -0.08** 2.15
TCultiLand Total cultivated land in acres 21.46 33.43 -11.98* 2.28
Credit(%) 1 if HH has access to credit, O 0.86 0.45 0.41* 1.73
otherwise
NONLAB  Unearned income in rupees 5.49 0.95 4 .54%%* 3.16
TTwell Number of tube well 1.21 0.60 0.61*** 4.81
SoiFert(%) 1 ifland is fertile, O otherwise 0.95 0.65 0.3* 1.81
Extedf(%) 1 if HH has contact to extension 0.25 0.16 0.08* 1.68

agent, O otherwise

Note: Significance of-statistics of mean difference is at the *10%, **5% and ***1% levels.
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Table5.A.2: Difference in investment and other key characteristiosviryers and

sharecroppers status

Variable Description Owner  Share Diff . t-values
cropper

Organic Organic maure used per 338.05 286.48 52.00** 2.15
acre(kgs)

Green Leguminous crops grown per  0.72 0.25 0.47 0.70
acre

Fertilizer Chemical fertilizer applied per 343.24  311.60 31.64 0.56
acre(kgs)

OutValue  Output value per acre in rupees 391135.2 153266.54 237868.66** 2.12

Head 1 if female is the head &fH,0 0.77 0.90 -0.12 1.29
otherwise
HeadEdu  Years of education oHH head 2.32 1.80 0.52* 1.86
AgeHead  Age of household head (years) 49.09 45.00 4.09* 1.87
HHSizOw14 No.of HH members 14 years 4.03 3.9 0.13 0.21
livstk(%0) 1 if HH has livestock,0 otherwist 0.89 0.8 0.09** 2.01
TCultiLand Total cultivated land in acres ~ 21.46 14.71 6.74* 1.78
Credit(%) 1 if HH has access to credit, 0 0.86 0.25 0.61*** 2.73
otherwise
NONLAB  Unearned income in rupees 5.49 1.78 3.71* 1.96
TTwell Number of tube well 1.21 0.35 0.86*** 2.81
SoiFert(%) 1if land is fertile, O otherwise  0.95 0.76 0.19* 1.69
Extedf(%) 1 if HH has contact to extension 0.25 0.05 0.20** 2.04

agent, O otherwise

Note: Significance of-statistics of mean difference is at the *10%, **5% and ***1% levels.
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Table5.A.3: Difference in investment and other key characteristics byditer and

sharecroppers status

Variable Description Fix- Share Diff . t-values
renter cropper

Organic Organic manure used per 257.69 286.48 -28.79* 1.68
acre(kgs)

Green Leguminous crops grown per 0.44 0.25 0.19 0.42
acre

Fertilizer Chemical fertilizer applied per 387.76 311.60 76.16* 1.72
acre(kgs)

OutValue Output value per acre in rupee 289372 153266.54 136105.46* 1.96

Head 1if female is the head ¢iH,0 0.92 0.90 0.02 0.34
otherwise

HeadEdu Years of education of HHead 1.96 1.80 0.16* 1.76

AgeHead Age of HH headyearg 40.00 45.00 -5.0%* 2.36

HHSizOw14 No.of HHmembers< 14 years  4.07 3.9 0.17 0.27

livstk(%o) 1 if HH has livestock,0 0.97 0.8 0.17*** 2.86
otherwise

TCultiLand Total cultivated land in acres  33.43 14.71 18.72* 1.91

Credit(%) 1 if HH has access to credit, 0 0.45 0.25 0.25* 1.69
otherwise

NONLAB Unearned income in rupees  0.95 1.78 -0.83 0.69

TTwell Number of tube well 0.60 0.35 0.25*** 3.53

SoiFert(%) 1 if land is fertile, O otherwise 0.65 0.76 -0.11* 1.83

Extedf(%) 1 if HH has contact to extensic 0.16 0.05 0.11 1.32

agent, O otherwise

Note: Significance of-statistics of mean difference istae *10%, **5% and ***1% levels.
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Chapter6

Summary andonclusions

The analysis conducted in this study aimed at examining the labor supply responses of male
and femalemembersof rural household to changes in economic opportunities under the
assumpgbnofnons epar abi l i ty; second the factors tha
participate in noffarm work and impact of participation on household welfare; third impact

of nonfarm work and land rights on the intensity of investment inisgiroving and yield

enhancing measures and farm productivity. The major objective of this study is to examine

the welfare activities of households living in rural areas. In the present study effort has been
made to investigate three diverse aspects of rurakdimld development and welfare
activities. This chapter first gives an overview of the study by summarizing major findings

and review of methods applied. The conclusions and policy implications based on the findings

are given at the end.
6.1 Study Focus ad Review d Methods

Several studies in Pakistan have examined the role of gender in crop activitibsgfiitiod
demand of household, andequality in resource acces$c Some studies investigated the
linkages between agrarian change and gendeiamlad very few studies examined the labor
supply of household and tested presence of imperfect labor and factor marketspasdubty
but no study has estimated the laladiocation of male and femalen different activities
(own-farm, nonfarm, agriwage) in Pakistan under the assumption ofseparability.

In this study hypothesis of separability in agricultural household models was tested by
applying three test first test is based on the Benjamin (1992) test which focused on the
relationship beteen production decision and preferenceghefhousehold; second test is
based orthe Jacoby (1993) test which tested the equality of market wage and shadow wage;
and third test ighe Le (2010) generalized test which combined both the Benjamin and the
Jacoby tests into one relationship.

In the past, few studies have explicitly analyzed household welfare effect -6énmon
work participation but these studies did not account the selectivity bias due to unobservable

factors. The present study acknowledgbe differences in welfare outcome variables
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between those farhouseholds that did and did not participate in-fasm work due to
observed and unobserved factors by applying endogenous switching regression approach. The
study also employed the propensityatching approach to further examine the impact of
participation on household welfare, and to also check the robustness of findings from the

endogenous switching regression model.

The study also focused on the impact of 4fiemm and tenancy arrangements tbe
intensity of investment in agriculture. Very few studikat have analyzed the link between
tenancy arrangements and farm investment through increased income possibilities from non
farm work consideed nonfarm work as exogenous. This study consdeparticipation in

nonfarm work and land tenure arrangement as endogenous to investment decisions.

6.2 Summary of Results and Implications for Policy
6.2.1 Genderased Labor Activity bFarm Households

In developing countries markets are imperfecd avage data is not available so shadow
wages and shadow income are important variables for estimating the labor supply of rural
householdThe study shows that labor supply of both male and female is sensitive to changes

in shadow wages and income.

The cres male wage effect on the nrfamm and gri-wage labor supply of female
negative, indicating the sensitiveness to change in male wage. This is probably due to
reallocation of time by femal&om income generating to non income generating personal
mattes. The cross female wage effect on the male labor supply is positive, showing that
males are not much sensitive to reduce their labor supply even when females earn more from
income generating activitieEducation significantly increases the Aanm laba supply of
both male and female, while decremsiee labor supply of owslarm and agrwage work,
suggesting the potential role of education in shifting labor from agriculture to high return non
farm sector. Thus education improves the ability of indigidio assign resources in response
to changing economic conditiorfS8ocial caste system plays an important role in allocating the
labor in different activities. In upper caste, female labor supply decreases-farnoand
agriwage work due to culturahd social barriers for mobility. The results reveal that socially
backward castes have higher constraints to enter iffamon sector in the sense they face
higher transaction costs. Well developetiage infrastructure increasdbe possibilities to

paricipate in norfarm work.
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The functioning of labor market in Pakistas tested by applying three tests of
separability. All these tests strongly reject the separability assumption showing the
dependence of production and consumption decisions of ruugkeholds in Pakistan. This
finding is in line with much of development literature showing the existence of imperfect
markets in developing economies. The study emphasizes the importance of labor allocation

decisions under different factors fdesigning pbcy for the welfare of rural households.
6.2.2 Determinants and Welfarenpacts ofNon-farm Work

The study shows that education level of household head, adult household size, and physical
infrastructure tend to increase the probability of participatidmotli male and female in non
farm work. Alternatively, lack of access to land, livestoaikd credit tend to decrease the

likelihood of participation in nofiarm work, for both male and female.

The welfare equation reveals that education increases welfat reduces poverty of
both participant and neparticipant by increasing the efficiencies of individual activities.
Farm size increasethe per head expenditures and reduttee poverty level for both
participants and noparticipants. Adult householdze tends to positively and significantly
increase the welfare of participants, but has negative impact on the welfare -of non
participants. The findings of this study generally confirm the potential positive role of the
nonfarm work in improving rural haaehold welfare and alleviating poverty in rural areas of
developing countries. The study shows that although the participation rate of female in non
farm work is low but its contribution towards increased welfare is more as compared to male.
It highlights strategies for policy makers to reduce barriersefttering into noffarm sector

especially for female.
6.2.3 Influence ofNon-farm Workand Land Rights on the Intensitf/lavestment

Nonf arm wor k and secured pr operdsipntoinvgshnt s do
agriculture. The results shotlkat participation in nofiarm work increases the intensity of
investment in soilmproving measures such as organic manure and green manure, but
decreases the use of chemical fertilizer. This revealsnitrafarm income can be used to

finance longterm farm investment by overcoming liquidity constraint.

The analysis also showkat land tenancy arrangements influence investment intensity
in soilimproving and productivinenhancing measures. Specificathyynercultivators invest

more in sodimproving measures, but less in chemical fertilizer. On the other hand;réxed
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tenants invest less in séthproving measures, but more in chemical fertilizer. Our findings
also reveal that secured property rightsd nonfarm work have positive impact on farm
productivity. Overall, our findings suggest that strengthening of tenure security and access of
rural farm households to ndarm opportunities can have significant investment and

productivity effects.
6.3  Policy Implications

The findings summarized above indicate a number of important policy implications. Although
it is difficult to derive general policy recommendation due to heterogeneity efanonsector

in developing countries but as ntarm work has preed to increase welfare and reduce
poverty level of household, as well as it pro@deance to make investments the
agriculture sector so the policy makers should target to reduce entry barriers-fafmon

work, especially for females.

It is the ned of time that policymakers and government agencies should introduce
projects with the core issue to develop rural areas. Proper attention should be given to expand
infrastructure, investment in human capital and small scale industries. Besides these, skil
development and resource management programs should be introduced. Government poverty
reduction strategies should address the poor people, especially females to encourage them to
engage in nofiarm work in order to reduce poverty. Strengthening the fberedit and
insurance markets can be used to protect rural poor people from income shortfall due to

agricultural risk.

As the study shows that secured land rights influence the decision of household to
invest in sodimproving and productivitenhancing raasures and farm productivity, so there
is a need of revisiting the issue of land tenure security by formglanhd implementing land

reformsin Pakistan.
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Appendices

Appendix A: Questionnaire

Gender based Labor Supply, Income Diversification and Howehold Welfare:

Evidence from Pakistan

Instructions

1 The questionnaire contains 6 sections and 17 pages. Please check that the blank

guestionnaires have no missing pages or sections.

1 Please prefer to interview household head, if it not possible then musttant

member of household.
1 First introduce yourself and explain thoroughly the purpose of the survey.
1 Please stick to the units in which figures and values are asked.
1 Please use codes where provided.
1 Please fill out the all details as correctly assilus.

1 Please note that the information will be kept secret and will not be disclosed to

anyone.

Time interview commenced:------------------ Time interview concluded:----------------
Case NO.z---m-m=mmmmmmmm oo Date: ------------m-mmmmemm oo
DIiStriCt: =--m-=mmmmm oo Tehsil: -------mmm o
Village: ------=====mmm oo Name of Respondent:-------------=--------
Distance of village from the city:---------------- (km)
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1/General information of the respondent

Please write down the basic information about the respondent.

Gender | Age
1=Male (Years)
2=Female

Marital status

1= Unmarried

2= Married

3= Widow/ Widowe
4=Divorced
5=Separated (living
separately

Head of
household

1=Male

2=Female

How he/she become head

1= Inherited

2= Marriage

3= Widow

4= Divorced / Separated
5= Migration

6= Sickness

7= Death

8= Ability

Relation with
Head

1= Head(self)

2= Spouse
3=Child

4= Parent

5= Other kin

6= Other(specify)

2/ Village level information

2.1: Village Infrastructure

Please markX) in the yes column if facility is available in the village otherwise in column of
No. If facility is not available then write distance at which facility is available.

Items

Yes

No

Distance

(Km)

Items

Yes No

Distance

(Km)

Mettle road

Electricity

Brick road(soling)

Commercial bank

Boyds schoo Agri. bank
Girl s scho Agri -extension ofte
Hospital Agri- research centre

Veterinary centre

Crop output market

Dairy centre

Input dealer

Drinking water supply

Shop for handicrafts

Sanitation Factory/Mill
Transport Other
(Specify)
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2.2: Pevailing wages in village

Please write the no. of meal, cash pay and value of wages in kind per unit (day, acre, task,

months etc) of male, female and children for different agricultural tasks.

Task

Unit

1=Day
2=Acre
3=Task
4=Month
5=0Other

(specify)

Male >14 years

Female>14 years

Child (10-14 years)

No. of
meals

Cash
pay

(Rs)

In-kind
(Value)

(Rs)

No. of
meals

Cash
pay

(Rs)

In-kind
(Value)

(Rs)

No. of
meals

Cash
pay

(Rs)

In-kind
(Value)

(Rs)

*Prevailing agr
wages

Land preparation

Planting

Weeding/Hoeing

Spraying

Paddy
transplanting

Irrigation

Harvesting of
wheat

Threshing of wheat

Picking of cotton

Digging of
potatoes

Cutting of fodder

Livestock caring

Milk sale

Other
(specify)

*is the regular agnivages prevailing in village and all others are seasonal wages.
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3/Household Related information

Please use given codes foe tlollowing household related information.

3.1 Family type  emmeemmmmmmeeeee- 1=Nuclear 2=Joint

3.2 Caste of family ------------------ 1=Topcaste, 2=Middle caste, 3=Lower caste

3.3:Inheritance of property---------- 1=Only son, 2=Only daughter, 3= 2:1 ration to son &aughter
4= Wife, 5=0ther kin, 6= Other (specify)

3.4: Household size and education profile

Members *Level of Members *Level of Members *Level of
education education education

Respondent Female 1 Male child 3

Head Female 2 Male child 4

Male 1 Female 3 Female child 1

Male 2 Female 4 Female child 2

Male 3 Male child 1 Femde child 3

Male 4 Male child 2 Female child 4

*1=llliterate, 2=15 years of schooling, 3=860 years of schooling, 4=Above 10 years of schooling, 5=University level

3.5 No. of children less than 5 years-------- 3.6 No. of handicpped in the family--------

3.7: Socieeconomic characteristics

Please indicate code in front column of seetmnomic characteristics.

Soil Fertility

1=Fertile, 2=Better than average, 3=Averdg€oor than
average

House

1=Earthen, 2=Cemented

Land Type

1=Clay, 2=Loam, 3=Clay loam, 4=Sandy loam, 5=Silt
loam, 6=0ther( )

Rights on house

1=Owned, 2=Rented, 3= Of landlord

Power Source

1=Bullocks, 2=0wn tractor, 3=Rented tractor, 4=Bullock+
Own tractor, 5=Bullocks+ Rented tractor

Dwelling for cattle

1=Katcha, 2=Pakka, 3=Mix

Irrigation Source

1=Only Rain, 2=Canal, 3=Tube well=Canal+ Tube well,
5=Small dam, 6=Dugwells, 7=Turbines, 8=0ther(specify)

Location of Livestock shed

1= Conrected with house 2=Inside house,
3= Separated
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3.8: Ownership of resources

Please write the no. of things that are owned by male, female or both in the relevant column.

ltems Male Female | Combined Items Male | Female | Combined
(No.) (No.) (No.) (No.) (No.) (No.)
Land(acre) Hen
Fixed deposit Tractor
(Spedfy
TV Trolley
Radio Tube well
Mobile Leveler
Car Thresher
Refrigerator Cultivator
Madani Rotavator
Washing machine Plough
Sewing machine Ridger
Motorbike Drill (rabi, khaiif)
Cows/Buffaloes Tractor driven drill
Goats/Sheep Fodder cutter
Horses/Donkey Sprayer
Oxen Other(specify__
3.9: Farming unit
Tenancy Status 1=Owner 2=Tenant, 3=OwnercumTenant
Kind of Tenancy 1=Fixed rent, 2=Sharecropping
Total owned land Area leased/rented | Area shared Total cultivated land Averaged
istance to
(Acres) (Acres) (Acres) (Acres) field
(km)
Cultivated | Uncultivated | In Out In Out Irrigated Un irrigated
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Land rent per year if land was rented in or-etd-------------- (Rs)

Owner share percentage if land shared in or shared out/6 menths

Is landlord residing in the same village?

No. of years undahe contract---------------

No. of times contract renewee

3.10: Farm Employment record of household

1=Yes,

2=No

Please write down the record of all household members who spent their time in cropping.

Member Working No. of years | Daily hours | Member Working No. of years | Daily hours
spent in worked spent in worked
farming farming

(Hours)
*1=Fulltime (Years) *1=Fulltime (Years)
(Hours)
*2=Partime *2=Partime
Respondent 2
Head 3
*Male 1 4
2 *Child 1
3 2
4 3
*Femalel 4

*Male/Female=1550 years, *Child =104 years.

*Fulltime= only doing farming, * Partime= in additional to farming, doing other job.
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3.11: Nonfarm employment record

Please fill in the following infanation regarding nefarm activities.

Person | Activity No. of | Location | Distance | Mode of Work | Entry Attitude | Pay/month
years ) Transporta | hours | constrains of people
name spent | 1=Vilage | Of work | tion at work
Z-ﬁomer place /[day | 1=Family place
(Years) | 2 od® 1=Foot 2=Religious
3=city (Km) 2=Bullock cart 3=Travelling
4-Other 3=0ycle/bike 4=Pardha
district 4=Motorized 5=Attitude of
5=OFher 5=Mixed people 1=Good
province (foot+vehicle) 6=Discrimination | 2=Bad Ry
6=0Other 6=Other 7=No one 3=Neutral
country e —
Respond| 1
ent 2
Head 1
2
Malel |1
2
2 1
2
3 1
2
4 1
2
Femalel| 1
2
2 1
2
3 1
2
4 1
2
Chid1l |1
2
2 1
2
3 1
2
4 1
2
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3.12: Participation in domestic activities

Please write down the daily working hours spent on domestic actioftlesusehold

members
No. of hours/day No. of hours/day
Activities Male Female Activities Male Female
Cooking Poulry activity
Childcare Animal byproducts
Elder care FYM collection
Cleaning Education/Training
Washing Visiting friends

Fetching water

Watching movie/TV

Collecting firewood

Listening radio

Embroidery/Sewing

Sleep/Rest

Livestock caring

Other(specify)

3.13: Participation in cropping activities

Please write down the number of hours worked by family and hired labor for different
cropping activities of three major crops, vegetables and fruits.

Activity

Crop Wheat

Family labor

Hired labor

Male
(No. of hours)

Female
(No. ofhoury

Child
(No. ofhoury

Male

(No. ofhoury

Female
(No. ofhourg

Child
(No. ofhoury

Land preparation

Sowing

Irrigation

Weeding/Hoeing

Spraying

Fertilizer application

Harvesting

Threshing

Transport

Sale

Processing/storage
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Activity

Crop Cotton

Family labor

Hired labor

Male

(No. of hourg

Female

(No. of hours)

Child

(No. of hours)

Male

(No. of hours)

Female

(No. of hour$

Child

(No. of hours)

Land preparation

Sowing

Irrigation

Weeding/Hoeing

Spraying

Fertilizer application

Picking

Cutting of sticks

Transport

Sale

Activity

Crop___ Sugarcane/Rice

Land
preparation/nursery

Sowing/transplanting

Irrigation

Weeding/Hoeing

Spraying

Fertilizer application

Harvesting

Gur making/Husking

Transport

Sale

Processig/storage
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Activity

Vegetables

Family labor

Hired labor

Male

(No. of hours)

Female

(No. ofhourg

Child

(No. ofhourg

Male

(No. ofhourg

Female

(No. ofhourg

Child

(No. of hours)

Land preparation

Sowing

Irrigation

Weeding/Hoeing

Spraying

Fertilizer application

Harvesting

Sorting/Packing

Transport

Sale

Processing/storage

Activity

Fruits

Caring/trimming

Irrigation

Weeding/sprging

Fertilizer application

Picking

Sorting/Packing

Transport /sale

Processing/storage
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4/Income record of household

4.1: Income from crops

Crops Area Yield/ Price/ | Total Total Total *Reasons | Quantity
acre unit cost/ Quantity | Quantity | of lost Consumed
(Acre) (Maund) | (Rs) Acre sold lost (Maund)
(Rs) (Maund) | (Maund) | Use code

Hold on
income
1=Male
2 =Female

Wheat

Cotton

Rice

Sugarcane

Maize

Fodder

Beas

Tobacco

Vegetable
1

Fruits 1

Other
(specify--

*1=Weather, 2=Rainfall/drought, 3=Flood, 4=Pest/disease, 5=Animal damage, 6=Financial, 7=Prtpatof ou
8=Transportation, 9= Other (specify)

4.2:Was the food production enough to meet the household requirerment?1=ves, 2=No

4.3:Were there seasonal food shortage?- 1=ves,2=No If yes then how many
months/year-

4.4:Did you ge same price of major crops which was fixed by Goew:?- 1=Yes, 2=No
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4.5: If No then, reasef--------------------------
4.6:Did you get inputs at same prices which were fixed by Gew2?- 1=Yes, 2=No

4.7: If No then, reasep-------------------m-m-momm
4.8: Any insurance of crop failure or help by Gewvt---- 1=Yes, 2=No

4.9: Any subsidy by Govt for input purchase------ 1=Yes, 2=No

4.10: Income from agnvage employment

Please write down thecord of wages (cash,-kind) of work done on farm of another person
during the last year.

Persons Work type Cash wage / Value of wage in | How many months | Hold on
month kind/Month you worked in last income

*1=skilled year 1=Male
*2=unskilled (Rs) (Rs) 2=Female

Respondent

Head

Male 1

4

Female 1

Children 1

4

5

*1=skilled, is the work in which person has got training of few weeks/ months or have somlesiducetion
(8-10 years)*2=unskilled , is the work in which person has not got any training or formal education.
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4.11: Income from livestock and Poultry

ltems Quantity sold last year Quantity consumed last year Price/Unit | Hold on
(Rs) income
Quantity | Unit Frequency | Quantity | Unit Frequency 1=Male
1=Unit 1=Daily 1=Unit 1=Daily 2=Female
2=Litre 2=Weekly 2=Litre 2=Weekly
3=Dozen 3=Monthly 3=Dozen 3=Monthly
4=Annual 4=Annual
Cattle
Goats/Sheep
Milk/Cream
Butter/Ghee
Meat
Hides
Wool
Eggs
Broilers
Layers
Manure
Fish
Honey
Other(specify)
Did you hire labor for livestock carirg---------- 1=yes, 2No , Iif yes then how many----
Cash wages/month of one labor (Rs}-------- Value of inkind wages/month of one
labor(Rs)-
4.12: Income from other sources
ltems Income/ Hold on ltems Income/ Hold on
year (Rs) income year (Rs) income
1=Male 1=Male
2=Female 2=Female

Rental income of property

Widow pension

Rental income of agri

Social securities

equipments (accidental death benefit)
Income from water sale Zakat
Old age pension Other(specify)
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5/Expenditure and saving record of the household

5.1: Household expenditure in the last year

Items Expenditure/year (Rs) Items Expenditure/year (Rs)
Housing (rent/repair) Medical
Food items Education
Clothing and footwear Recreation

Tobacco Water charges

Fuel, lighting Durable goods

Electricity Social expenses
(Marriages, gifts etc.)

Transport Miscellaneous

Livestock Personal

Poultry Other(specify)--------

5.2: Is price of food items changed during the yeaf--1=ves, 2=No
guestion

if yes, then next

5.3: Trend of change -------------- 1=1-3 months, 2=4 months, 3= B months, 4=142 month
5.4 Saving per year (Rs}-----------

6/Access to resources and decision making

6.1: Did you hire agri.equipments during croppingssa------ 1=Yes, 2= No
6.2: If No, then reason-------- 1=Shortage, 2=Costly, 3=No one willing to give, 4=other
6.3:Have you ever borrowed money----- 1=Yes, 2= No

If yes, then fill in the following table regarding credit information the previous five years.

Source Year | Amount | Length of Interest Total no. of | Amount of | Purpose Benefited?
*1=Formal duration rate (%) Installments | Installment 1=Yes2=No
*2=Informal (Rs) (No. of Years) (Rs)

*1=Formal (Comnercial bank/Agrbank/Govt institute/NGO). *2=Informal (Friends, Relatives, Farmer group, Money

lender).
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6.4: If the loan needed collaterak?------------ 1=Yes, 2= No, If yes then what type----------------
6.5: Time lapse between application do@h disbursement--------------- months
6.6: Whether you repaid loan in time------------- 1=Yes,2=N¢  If Nothen reason of #--------

6.7: If you never applied for a loan, what is the main reasen?-------

1= Amount of loan offered is indficient 2= Procedures are too complicated

3= Interest rates are too high 4= Guarantee/collateral required is too much
5= Maturity period is too short 6= 1 did not need

7=1do not believe in paying interest 8= Other (specify}---------------

6.8: What was the main reason your application was rejected?--------

1= Incomplete documents 2= Complete but not convincing documents
3= Insufficient guarantees/collateral 4= Insufficient initial capital
5= Activity/enterprise was deemedtndgable 6= Other (specify}

6.9: Is there any discrimination between male and female for getting-lean 1=ves,2=No

6.10: If you got the loan, did you need more?------ 1=Yes,2=No

6.11: Access to sources of infornoat

Please write in the relevant box of male and female if they are getting or not information from
mentioned sources. If yes indicate the frequency of contact from codes.

Source Male *Frequency of contact Female *Frequency ofcontact
1=Yes 2= No (Use code) 1=Yes 2= No (Use code)

Newspaper

Radio

TV

NGO /Govt agent

Extension services

Fellow farmers

Other(specify)

*1=Daily, 2=Weekly, 3=Fortnightly, 4=Monthly, 5=Thrice a year, 6=Twécgear, 7=Yearly, 8=Other (specify).

6.12: Are you member of any organizatieft--------- 1=ves,2=No if yes then proceed

Name of organization No. of meetings/year | *Services obtained Demerits

*1= Loan, 2=Purchase of inputzBlarketing, 4=Extension advice, 5=Training, 6=0Other (specify)

152



6.13: Was there any development program in the vilage--- 1=ves, 2=No if yes then

proceed

Name of project

Sponsored by

Target group?

Completed
1=Yes, 2= No

Benefit?
(Specify)

6.14: Diseases

Is there any household member suffered from chronic disease during the last year

1=Yes, 2=No. If yes go to next section

Member Disease For how Who took | Treated from How much Recovered
name long was | care money Spent

1=Male il 1=Indigenous

2=Female _ 2=Religious person

3=Male child ;:l'\:llale I 3=Govt hospital (Rs) 1=Yes 2=No

5=Female child (No. of =remale 4=Private doctor - -

4=Elder Months) 5=Charitable(NGO)

6=0ther(specify)

6.15: Rde in decision making

Please write from the codes about person who makes decision in different tasks.

Iltems

*Who make decision
(Use code)

Iltems

*Who make decision
(Use code)

Crop selection

Sale of product

Credit Schooling of children
Seed Non-farmwork of male
Fertilizer Non-farm work of female

Pesticide/Chemical

Income of male

153




Hiring of labor Income of female

Land purchase/ sale Income spending
Milk/Ghee sale Investment
Cattle purchase/sale Other( )

*1=Male, 2=Female,3=Combined (Male+ Female), 4=Son, 5=Daughter, 6=Elder, 7=0ther(Specify)

6. 16: Do you think that womendés participatio
strengthening income level and general welfare of the househeld?----- 1=Yes, 2=No

6.17 Problem/constraints that you face for taking part infasm earning activities

Lo m e e e e -
R e e e e e ——-
I e e -
/I e e e -

P e e

S e -
I e e e e
R e e e e -

Please say many thanks to respondent for his time and information
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and Depalpur.

Research Projets

Jun2002 7 Aug 2002 Research project and report dihWat er Distributdi
Productivity on Private Mini Dams in Rainfed
at National Agriculture Research Centre, Islamabad

20027 2004 Research Project and Thesini Ec onomi ¢cs of Energy use
in the Cotton Zon eatUnivers®ywimApriauiture, Faigakabad t a n 0

Internship

Jun200271 Aug 2002 Internship as a research fellow Mational Agriculture Research
Centre (NARC), Islamabad, Pakin.
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Papers Presented and Conferences attended

Al mpact s ofFaRmr &Imp Noyme nt on Househol d Wel
presented at the 2nd Al EAA Conference fnABet we
the BioEconomy?0 -76June, 2013 at Parmitgaly.

Hosted AFirst Pakistan Students Conference
2013 organized by the Pakistani Students Association Kiel and the Embassy of Pakistan,
Berlin.

Upcoming Conferences

A N eFarm Work, Land Tenancy Contraesd Investment in Soil Conservation Measures in
Rur al Pakistano at AANnNnual Worl d Bank -Confer
Washington DC, March 227, 2014.

A 1 mp aMot-FarsmWork andLand TenancyContracts orsoilConser vati on Meas:
AES Annual Conference-91 April 2014 at Parigrance.
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