Effects of Non-Farm Income on Food Security in
Pakistan: A Counterfactual Analysis

M.Phil Dissertation

Ghulam Mustafa
Reg# 26/M.Phil/PIDE/2010

Supervised by:
Dr. Munir Ahmad

Islamabad

Dissertation submitted to the Departmeof Economics,
Pakistan Institute of Development Economics, Islaadga in partial
fulfillment of the requirements for the degree oadter in Philosophy in

Economics.




Dedication

This work is dedicated to my beloved parents, lenatand sisters for their unconditional support
during my studies and Kiran Arshad who kept me araging and motivating to overcome my
hardships



Acknowledgment

First and Foremost, | would like to thank Almighilah for being my strength and guide
in writing of this thesis. Without Him, | would nbive had the wisdom or the physical ability to
do so.

| express my gratitude to my supervisor, Dr. Mullitmad and Dr. Sajid Amin for their
support, valuable comments, and unwavering guidémoeighout the course of this work. Their
special interest and knowledge enabled me the ggitance and provided me much needed
motivation.

| am also very thankful for all my class fellows.h@hever | was in any confusion, they
gave me the confidence and strength to keep pressiio achieve all my goals. God bless them
all. I could not help mentioning the special amicsre help of Bilal Tariq, Sajid Rafig, Kamran
Khan (Kami), Abdul Suttar Khtak and extremely thaamKor their supporting role in my time of
hardships. Further | am grateful to Salman AhmaderSan Afzal, Abdul Hanan, Yasir Khan
Jadoon, Yasir Naseer Rana, Mohammad Ahsan Igbair ¥Xdan, Sami Ullah Khilji, Kafait
Ullah Kaifi, Muhammad Nawaz, Rana Umer Farooq teegme their support and valuable
feedback.

Finally, 1 thank everyone in my family for alway®ibg supportive of my education,
especially my Father and Mother who have all coboted to and encouraged me during my

studies.



Abstract

The major objective of this study is to examineetffiects of off-farm income on food security by
using Treatment Effect Model. The data for 1740arurouseholds are taken from Pakistan
Panel Household Survey (2010). The determinantsffefarm income are also explored and

counterfactual analysis of level of food securifyboth non-farm participants and only farm

participants. A food security index is constructad the basis of the variables that affect the
availability and access of food by using Princiggdmponent Analysis (PCA). Food security
index indicates that there, almost 55 percent peapé food insecure in rural areas of Pakistan.
Non-farm participating rural households experieradenost 47 percent level of food insecurity
while remaining on-farm earning households arerigchb8 percent. Descriptive analysis shows
that the contribution of farming sector is virtualBO percent in overall rural employment

whereas off-farm income contributes almost onlyp&frent which implies that there is need of
expansion in off-farm opportunities in rural areaghe empirical results indicate the positive
and significant effects of off farm income on feedurity. Counterfactual analysis reveals that
non-farm income earning farmers have higher le¥ébod security than those who are engaged
in on-farm activities. Moreover, the significandetloe Inverse Mills Ratio confirms the existence
of the selection bias. Demographic variables, etiooa dependency ratio, ownership of
livestock, savings of rural households, irrigatiand infrastructure variables are found

statistically significant which determine both &fm income and food security. Further, this
study analyzes the cohort analysis by disaggregatiata into to four age groups of farm

households where impact of non-farm income on $eadrity is also found positive.

Key Words. Non-farm, Farm income, Food Security, Treatmente&ffModel, Pakistan
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Chapter 1

I ntroduction

1.1 Background

Pakistan is a country whose almost 65 percent plifadion resides in rural areas her 45 percent
labor force is absorbed by the agriculture sedgriculture sector contributes about 21 percent
to Gross Domestic Product (GDP) and is a driveeafnomic growth. Its role to address food
insecurity, poverty and creating an environment feectoral transformation towards
industrialization in Pakistan is crucial (GoP, 2D1Risk is highly associated with farming due to
changing patterns of the climate and malfunctiorohgnarkets. Sensitivity of the farm income
worsens the economic condition of the farmers aafpecof those which are involved in
subsistence farming. Destructive flooding in 20h@ 8011 substantially damaged the livelihood

of small farmers in addition to their farm prodocti(GoP, 2012).

Excessive dependence on agriculture causes theas®ul rural poverty and food insecurity in
developing countries (Babatnde and Qaim, 2010; dod Mishra, 2013). Therefore, it is
necessary to pursue the other sources which apfuh& decrease the dependence on farming
and bring diversification in the income of ruraluseholds so that they may enjoy a higher

standard of living.

Non-farm income has become the prominent sourceeddicing over-dependence upon farm
sector and is also helpful to sustain the revemdi¢lse rural households (Lunjougt. al 2001;

Galubenet. al.,2008). The contribution of the off-farm income lamsiderably increased from



30 percent to 45 percent in rural areas of the ldpugg countries and moving out from farm
activities can be a profitable strategy especifdlythose farmers who have lack of sufficient

farm land and other farm resources to earn incd?edihan, 2013).

The importance of off-farm income in the rural esomnes of developing countries can be
witnessed from many empirical studies (Adam and Hg95; Benjamin and Kimhi, 2006;
Lanjouwet al. 2001; Fatima, 2012). Non-farm participation regkiéood insecurity (Babatunde
and Qaim, 2010) and it also enhances the farmiafiity and farm income. Further, it also
reduces poverty and income inequality in develogiogntries (Adam and He, 1995; Mishra and
Chang, 2012; Tafsey, 2008). Since, agriculture lvesa high degree of risk and is vulnerable to
a range of climatic and non-climatic stresses faffa income is considered to be a weapon to

deal with such risks (Mishra and Chang, 2012; JabMishra, 2013).

Combating food insecurity has become one of tiragtasks in developing countries and much
attention has been given since the food crisis92173 (Ahmad and Farooq, 2010). In 1996,
the World Food Summit, food security is defined ‘a¥yhen all people, at all the times, have
physical and economic access to sufficient, sateraritious food to meet their dietary needs
and food preferences for an active and healthy.IFeom this broad definition, three dimensions
of the food security can be extracted which aresipnt and physical availability of food,
physical and economic access to food and utilinatiofood (Webb and Rogers, 2003; Khan and
Gill, 2009; Ahmed and Farooq, 2010; Arshad and &htaf2012; Bermaat. al, 2013).

The major components of food availability such asmdstic production, import of food
commodities, receiving assistance external as wsllinternal sources to meet the food
requirement and environmental risks affect peneagivFood access is vulnerable to income,

food prices, social safety nets and markets anilesnént risks while the utilization of food
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comprises dietary practices, nutrition knowledgealth and sanitation, safe water, food quality
and social acceptability of the food (Ahmed andoBgr 2010; Sharma, 2013). Food insecurity
travails are immensely hurting human security sasthunger, starvation, diseases and social
exclusion (Sulehri and Haq, 2009). Sharma (2018pdothat in the world virtually 5 million
children die of hunger and inadequate absorptionitamins and minerals whereas inhabitants
of the developing countries have to bear the |ds226 million years of productive life due to
malnutrition or food insecurity.

In 2007, a new food and nutrition security plan wekeased by specifying the targets as: a
country must enhance her self-reliance capabilibeshe basic food stuffs and she ought to take
steps to improve the nutrition of her inhabitamtscountry should improve her capability and
safety nets to combat food insecurity that may apdeom emergency condition such as
disasters and flooding (Sharma, 2013).

In Pakistan food security level is alarmingly shogvthat 80 out of 120 districts are considered
food insecure and Baluchistan is found the mostcédd province (Sulehri and Haq, 2009).
Severe wave of terrorism, worst energy crises amgl/en climate changes are the reasons of
such a pitiable condition of the aforementioneddfaesecurity level in Pakistan (Sulehri and
Haqg, 2009). Non-farm income as a coping strategnigmportant policy agenda to redress the

economic pains of subsistence farmers (Owusu.eR@09; Sharma, 2013).

1.2 Significance of the Study

A considerable number of empirical studies focusedooverty and income inequality related

issues (Adam and He, 1995; Lunjowtval 2001;Mishra and Chaing, 2012 and Akremal,

2011). However, relatively less attention has bggen to analyze the nexus between off-farm



income and food security. Very few studies havetdedh this issue (Babatunde and Qaim,
2010 and Owuset. al.,2011). These two studies find positive impact®fbffarm income on
food security in Nigeria and Ghana, respectively.olr knowledge, no study is conducted to
assess the effects of non-farm income on food ggaenrPakistan.

Two hypotheses are formulated to test the sigmfieathat is non-farm income significantly
affects food security and there is a significafftedence between the food security level of both
non-farm participants and only farm participantmdtical results find positive and significant
results of off-farm income on food security in fuseeas of Pakistan. The treatment effect model
has been used to conduct empirical analysis andnthexrse Mills Ratio which is known as
Lambda has been found significantly which confitins existence of the selection bias. Value of
treatment effect or counterfactual analysis is alsgerved. Therefore, Treatment Effect Model is
preferred to the Heckman selection model (Maddi85).

To compute food security, an index has been coctsilby using Principal Component Analysis
(PCA). This study has used few agricultural vaeablfood consumption—converted into kilo
calories, and ownership of household assets aablesi to create a food security index. Almost
55 percent households are found food insecure \@het® percent rural households are food
secured. Apart from off-farm income we have usadeother important explanatory variables
to investigate their effects on the food security.

Further effects of non-farm income on food secuaity also investigated by analyzing cohort
analysis. This analysis is investigated by disagafiag the sample into four age groups of farm
households. It could be a contribution of this gttml have cohort analysis to see the effects of
non-farm income on food security age wise. Findiofgghis study indicate that off farm income

has come out as an important policy agenda to cbfabd insecurity.



1.3 Objectives of the Study

The main aim of this study is to analyze the impzfcoff farm income on food security in

Pakistan. The specific objectives of the studygiven below.

1. To assess the impacts of off farm income on foadrsy in Pakistan.

2. To compare the food security levels of both fareome and off-farm income earners.
3. To analyze the determinants of the food security.

4. To analyze the determinants of the off-farm income.

5. Give recommendations based on the results obt&iosdabove mentioned objectives.

1.3 Organization of the Study

The remaining part of the thesis comprises fouptdra. The literature review is discussed in
chapter two. Chapter three deals with the theakframework of the study, definitions of the

variables, data set and methodology while chamter €overs descriptive analysis and results
and discussion of empirical findings. Chapter fprevides conclusion of the study and policy

implications.



Chapter 2

Literature Review

In Pakistan, a few researchers including Adam aad1995), Fatima (2012) and Akragh al
(2011) has analyzed the factors determining thefaofh income and its relationship with
poverty. To the best of our knowledge, we could fimat a study on impact of off-farm income
on food security in Pakistan. However, some workhanissue is found in other countries such
as Babatunde and Qaim (2010) and Owesual. (2011) analyzed the data from Nigeria and
Ghana, respectively.

This thesis classifies the literature into thred-sactions. The first section deals with the
literature regarding off-farm income related iss(ies factors determining off-farm income), the
second section provides literature on food secaurty its nexus with off-farm income. The third

section presents the work on the determinantsaxf security other than off farm income.

2.1 Literature on Off-Farm Income

Adams and He (1995) have found the associationffefaon income to poverty and income
inequality in Pakistan. Three year survey (1986-@&9727 rural households has been used and
the objective of that survey was to identify thetéss which affect poverty in Pakistan. The
study found five major sources of income includman-farm income, livestock, farm income,
income from rents and income obtained from tranpaiments. Non-farm income was one of
the major sources of income of rural households was playing an important role in reducing
poverty and income inequality. Further, about 400the total income of households received

from non-farm income was twice the other rural meosources. The literature however shows
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no consensus over the impact of off farm on incameguality as Chinn (1979) and H@979)
in Taiwan showed the positive impact of off-farneame on income inequality, while Akram et.

al., (2011) found the negative relationship.

Satriawan and Swinton (200ifivestigated the effects of human capital on offff&and on-farm
income activities in Pakistan. Two sets of the dateoss sectional and panel data collected by
International Food Policy Research Institute (IFPPRA86-1989 have been used to examine the
comparison, and for cross sectional data 1986 wearused. It was found that education had a
minor influence on the farm earnings but the exge@ had strong positive effects on farm
income, while human capital was positively affegtimon-farm income. Further, they
investigated that the effects of education werestaged in the case of cross sectional data due

to absence of fixed effects.

De Janvryet. al. (2005) studied the impact of non-farm activities on poyeand income
inequality in China. The study used a survey dath employed Heckman two stage selection
model to observe the selection bias, and the digheolnverse Mills Ratio has been interpreted
as counterfactual analysis. It was found that tfilefaom income has been contributing
tremendously to reduce inequality as well as pgvast compared to only farm income. Skills
variable also contributed to the household’s deniginaking about participation in off-farm
activities. Non-farm income also helped to increfamen production. The significance of the
selection hazard confirmed the presence of seledtias and positive sign of the Lemda
interpreted as that those households who took ipadff-farm activities were less poor as
compared to non-participants. Education of the Bbakls has been found as an important

variable that has a negative impact on poverty@ogitive on off-farm income. The parameters



of the land per capita, dependency ratio and itrixegire variables were significant and having

positive effects on farm income. These variables &klped to narrow the inequality.

Blank and Erickson (2007) investigated the roleoffffarm income in reducing the degree of
risk involved in farming by using the portfolio meldand they used a survey based data. Off-
farm income has been found helpful to cope witk asd vulnerability of the agricultural sector.
It has a positive impact on farm income and it @ased the overall income of a farmer which
ultimately helped the farmers to mitigate risk. \dild find another study, done by Gedikoglu
and McCann (2007) and they found the impact offaffn income on conservative practices in
Columbia. The conclusion of the study showed thatéffects of non-farm income on adoption
of new technologies were positive by utilizing thehavioral model. The study further argued
that off-farm income helped to adopt new technolagyd the households replaced new
technology over conservative practices.

Akram et al. (2011) explored the relationship between rurabime inequality and income
sources. Primary data were collected from the lel@&imandri district, Faisalabad. They have
used co-efficient of variation to compute incomesguality. It has been found that the
distribution of land was more skewed as comparaeddome and livestock ownership. Positive
relationship between off-farm income and incomequaity has been found. For empirical
purpose, Semi Log multiple regression model has bsed. The education was found to be an
important variable for household to reduce povéxgause education as human capital could

have its positive effects on the income of rurailgehold.

Briggman (2011) worked on the importance of nomAféncome to pay back farm debt and the
effects of unemployment on rural households’ aptiit repay the debt in the USA. It was found

that off-farm income was an important variablertorease overall income of the household and
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to repay his farm debts due to improved farm edficy. Similarly, Bojnec and Ferto (2011)
analyzed the effects of off-farm income on farmagghcy or farm performance by employing
Stochastic Frontier Analysis (SFA) model using Tmanslog specification. Fixed effects model
was undertaken by using panel data 2004-08 whick wa@lected from Slovenian Farm
Accountancy Data Network (FADN). It was found thadf-farm income improved the farm

efficiency.

Mishra and Chang (2012) investigated the influesiceff-farm income on safety nets in USA.
Agricultural Resource Management Study (ARMS) haeen used in this study. Probit and
Heckman two stage models were used. The study shtva¢ farm size, dependency ratio, age,
education, experience proxies by human capitalastfucture related variables significantly
determined the off-farm income and positive effexftaon-farm income has been found. Further
findings show that those farmers who were engageaffifarm activities, they spent more on
their health care and possessed higher retirenasimigs as compared to farmers those depend
only on farm income. Other than non-farm income ynaependent variables which were the
operators and spouses’ characteristics relatedblas, i.e. age, farming experience, education of
both operator and spouse, farm and household delateables like land tenure, farm size and
payments received from government, and infrastraectelated variables were found to be

significantly affecting expenditures on health.

Khan et al., (2012) examined the factors determining off-farm incomedistrict Noshehra of

North West Pakistan. A survey was conducted toecbldata, and the Logit model was
employed to find empirical results. The findingslms work indicated that farm size, household,
farm employment, education, and income earned fotiner sources by households were the

main factors affecting the off-farm income. It watsserved that the farmers in developed areas
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devoted more time to off-farm employment becausenpiroved infrastructure. This study also
showed that most of small farmers were engagedffiiaion activities, e.g. labor, trade,

commerce jobs, and part time jobs in some priviatest Overall there was a gradual transition
of livelihood activities. In rural areas of Pakistanost people were involved in farm activities
but now off-farm income became a means to escape froverty. They also discovered that
farm size negatively impacted off-farm income besagreater the farm size higher is the
farmer’'s ability to earn more farm income. Therevédnébeen other important factors that
significantly affect the off-farm livelihood sectavhich are farm income, farm unemployment,

and education, age of a household, livestock hgldimumber and income from other sources.

Fatima (2012) assessed the link between rural iesoamd non-farm activities in Pakistan. The
main objective of this study was to investigate #ifects of non-farm participation in rural

income by using PSLM and HIES, 2007-08 data. Fopigoal purpose Heckman model was
employed to explore the effects of non-farm adgsiton farm activities. Education, household
size, and land ownership were the main determinainparticipation of the local population in

non-farm activities. Off-farm income improved theing standard of rural households. A rural
household who was engaged with off-farm income a&igher level of income than those who

were not part of these activities.

Bjornsen and Mishra (20)2nvestigated the relationship between farm efficieand off-farm

income activities of both operator and spouse eUlsA. They used panel data for Norwegian
farm households from the period 1989-2008 collettgdhe Norwegian Agricultural Research
Institute. First, they analyzed the factors whigtedmined the off-farm work decision of both
operator and spouse were analyzed by using tweestagbit model. Then, the relationship
between off-farm of both operator and spouse wagemh by employing two stage GLS fixed

10



effect model to seek this nexus. The findings @f skudy were quite interesting. It was found
that farm efficiency had positively and negativilfluenced in operator and spouse participation
in off-farm activities respectively. Because farfliceency motivates farmer to engage more in
farming and it provided an opportunity to spousenbance off-farm activities. This study also
found that the subsidy has a negative and positiwgact on non-farm income of both

households respectively. At the end, the main tékat could be inferred from this study was an
existence of the dynamic relationship between affif work and farm efficiency. Further off-

farm income has a positive impact on farm efficiebat in the second stage, negative effects

have been found on agricultural efficiency.

Ali and Khan (2013) examined the importance of -famm income and its role to mitigate
poverty and achieving higher welfare of the rurali$ehold in Pakistan, a case study of Southern
Punjab. They employed Propensity Score MatchingP®&chnique to observe the selection
bias using primary data by conducting a survey.datdan has been found as an important factor
having a positive impact on the decision to pastte in the off-farm activities while farm size,
family size, age of household, access to credit @vdership of assets are other significant
variables that determine non-farm income partiogatit has been also found that off-farm
income increase the welfare of the household arsl vedpful to reduce poverty. A household,
who was not involved in off-farm activities, wouldce constraints of low income and higher
poverty as compared to those farmers who were taldeg off-farm activities. Off-farm

income proved to be a vital instrument to reduesuviinerability of the farm sector.

Rehman (2013) examined the factors those affeasidecto participate in off-farm activities in
Bangladesh. For this purpose, a survey of 150 fesm&s carried out. Descriptive statistics

revealed that the services sector was one of thermantributors. Logistic regression was used
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to assess the factors empirically. This study mairdut that low farm income was the reason to
participate in off-farm activities. The educatiomdafarm size were inversely related to
participation in non-farm labor force. Small busisectivities were popular among households
having less education. Empirical evidence revetiatifarm size, organizational participation of
households and improvements in infrastructure henIsignificant determinants of non-farm

income.

The above review shows that there are a numbenpditant determinants which determine the
household’s decision to participate in off-farmiates. The latter was also proved to be an
important instrument to deal with poverty relatedues. Education or human capital, farming
experience, some demographic variables, livestadkagcess to credit market have been found
important variables which determine off-farm incommePakistan. The results regarding the
relationship between off-farm income and incomejuaity have been found conflicting—some

studies found off-farm income reduces inequalityile&v some others argued it enhances the
income gap (Adams and He, 1995 and Akmettmal, 2011). It can be concluded that there is a

gap in literature regarding the effects of off-famoome and food security in Pakistan.

2.2 Literature on Linkage between Off-Farm Income and Food Security

This section reviews literature on off-farm incoed food security related issues, which are
discussed below.

Owusu and Abdulai (2009) analyzed the impact offafin income on food security in Ghana by
applying propensity score matching. They discuggettier heterogeneity and impact of off-farm
income on household overall income as well as feecurity. It was concluded that the non-

agricultural activities increased the income ofnrfanouseholds that ultimately led to a better
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access to consumption of food commodities to imprbse food security level. Propensity Score
Matching method was used to control the self-seledhat normally arises when non-farm work
was not random. The Northern part of the Ghana peas, arid area and households have not
been food secure. The findings of the study shothat the male had higher off-farm income
level than that of the females because the malgsrtae opportunities to earn off-farm income
than women who faced low wages and fewer opporesio earn off-farm income. Hence, male
households were found more participating in homfancome activities which are important
sources to reduce food insecurity. Females faceesother constraints as well which were
restricted them to improve their levels of foodigéy.

Babatunede and Qaim (201@nalyzed the impact of off-farm income on foodws#g and
nutrition in Nigeria. They used structural regressi for estimation using survey data from rural
areas. It was found that the off-farm mechanism &aignificant and positive impact on food
security and nutrition level. Initially, OLS teclgue was used but due to endogeniety problem
and structural set of equations it gave biasedlteeslio avoid this econometric problem,
instrumental variables have been generated toialdsban it and 2SLS technique was employed
as a remedy. The findings of the study showed timai-farm as well as farm income was

increasing the food security of a rural housed igeNa.

Babatundeat al. (2010) observed the positive relationship betwieeame and calorie intake by
using average per parametric and non-parametricoapp. They conducted a survey to collect
primary data to gauge that relationship. It wascbamhed that per capita calorie intake was less
than the required calories that means there was g@walition of food security in study areas.

The income elasticity which was found less elastat showed calorie intake did not increase
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substantially as income increased. They also cdeduhat farm size was found positive and

had significant effects on calorie intake.

Remittances are also an important component ofaofift income and it also enhances off-farm
income of a household that ultimately leads to wuprthe food security level. So, Babatunde
and Qaim (2010) organized a study to seek outrttpacts of remittances on food security and
nutrition in rural Nigeria. The findings of the g showed that remittances have a positive
impact on food security and a remittance-receivingusehold contained higher food
consumption owing to increase in total income. Tamployed four indicators for food security
namely; calorie supply, dietary quality, micronair supply and child nutritional status. Calorie
supply was measured by diet and energy supply gp@tified as a good indicator of overall
household food security. Total household calorippby divided by seven days and number of
adult equivalent to attain daily calorie supply mapita. Dietary quality is measured in two
ways, firstly, the amount of the calorie supplytthas been extracted from fruits, vegetables and
livestock etc. and secondly, by a number of fooougs, out of seven from which household
acquired food over seven days recall period. Tinshicronutrient supply, they kept focusing
on iron and vitamin. OLS technique has been usedtthequeathed biased results due to the
presence of the endogeniety problem. This probleas vackled by using an instrumental

variable approach to seek unbiased results.

Zearai and Gebreegziabher (2011) found the linkege@reen off-farm income and food security
in Ethopia and it has been concluded that there avassitive relationship between off-farm
income and food security by using Heckman selecdtibmo stage) model and firstly decision
equation was regressed on land size, demograpliabies, special skills, access to credit,

infrastructure variables and most significant Malea was irrigation and off-farm earner
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household was more food secure than not earnery TBed primary data to see through
empirical analysis and they gathered informatioamfr 151 households by conducting a
guestionnaire. The value of the Lamda has beendfpasitive and significant which confirmed

the existence of selection bias.

Fan (2012)rganized a study to assess how liberalizationcammimercialization of agricultural
market did affect the food security in rural chide used a simultaneous equation system to
seek his objective and he employed 3SLS techniguestimate the model by utilizing the data
collected from the China Health and Nutrition SyrvéCHNS) and also gauged if
commercialization and liberalization improved thelfare of rural households which was
measured by average share of calories from nottestafffects of local market liberalization
have been assessed by counting how much local maakeals the world prices. It has been
concluded that market liberalization brought aboatnmercialization among rural farmers
which causes higher off-farm income of rural howdes and it made improve the food security
level in China. That commercialization further disiied the farmers’ farm oriented activities
and household income level in China.

Joo and Mishra (2013) assessed the influence offaron income on food consumption in
Korea and a survey has been conducted to collet@. ddéeckman selection model was
undertaken to find the empirical evidences andd®eove the selection bias. The presence of the
selection bias was confirmed due to the significealue of the Lamda. Empirical findings
indicated that non-farm income earners consumekehifpod commodities than those of only
farm income earner households. Further income iellgsbf food commodities of non-farm
income households has been found lower as compgared households. Sign of the Inverse

Mills Ratio was found positive and significant.

15



2.3 Literature on Food Security and its Deter minants

Qureshi (2007) created an index to assess the ifeeturity in Bolivia. The used household
level data collected during 2005 and 2006. The ntaincerns of the study were to find the
differences between food security and insecuritytlos basis of the demographic and their
anthropometric variations and compare both peribgsvirtue of creating an index. Some
agricultural related variables, representing thailability of food, were used. This list included
cultivated area, planting major food crops, stommgjor food crops from last harvest and stored
seeds. But consumption based variables which wdnddrelated to purchasing of food
commodities, representing accessibility of foodeTalue of modern assets owned by the
household was also representing the access to-feahith can cope with shocks. The more

weights were given to availability of food and assibility to food.

Tesfayeet al (2008) assessed the impacts of small scale iroigath food security in Ethopia by
using the Heckman selection model to detect selechias. It was found that 70 percent
households who used irrigation were food securéevamly 20 percent were food secure in the
category of those who were non-user of small sdaigation. Due to off-farm income
households were able to adopt new techniques tbatdwiltimately bring about an increase in
production. Here, the food security index was caeséd using a survey data. This study found
that non-farm income has a spillover effect andaases the overall income of households that

improves the welfare of rural household and foarliggy.

Khan and Gill (2009) investigated the determinasft§ood security in Pakistan by using data
collected by SDPI in 2009. They estimated three mmments of food security, i.e. availability,

accessibility and absorption of food. It was fouhdt food crops and land ownership positively
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affect food availability, and female and the maler&cy rate, and electrification was important
factors to determine access to food. Further figslirof the study showed that child
immunization, safe drinking water, facility of hatgs and ownership of domestic assets were
important determinants of food absorption in PakisMolnar (1999) considered cultural as well
as social factors to be important factors for feedurity. Cultural factors were assessed through
education and human capital. Corruption and faikfreocial organizations hurt food security
since they cause malfunctioning social network®il8h(2007)Concluded that food prices were
the major factors which affect food security whiteEthopia, farm size, ownership of livestock,
education of head, availability of fertilizer, peapita production and family size were important
factors which influence food security significantyhile Mongid and Tahir (2008)ave hatched
importance of the banking industry to increase dyecultural production. They were of the
view that credit access makes the farmer in aipostb adopt new technology that ultimately
led to expansion in agricultural production. Accésscredit market was an important factor

which may affect significantly and influence posiliy on food security.

Carteret. al (2010) assessed the relationship between rwalgsand food security through the
channel of consumption and bearing risk in MozaméicgA survey was conducted to collect
data and Propensity Score Matching technique wadayed to find empirical evidences. The
formal institutions of rural savings have been fwefficient and the findings suggested that
formal savings were the vehicles to enhance foadrigg and mitigating the risk involved in

farming. But Shaw and Romero (2011) segregatedadkigngs into formal and informal savings.
Formal savings were the holding livestock, farm aathestic assets while formal institutions

were banking and national savings scheme. Theyfailstw positive effects of both savings but
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informal has strong positive effects on food sdguwhile informal savings were moderately

affecting the food security level of rural housettol

Sultana and Kiani (2011analyzedthe determinants of food security at household |léwe
Pakistan using a logistic regression procedure. dfopirical analysis, they used Social and
Living Standard Measurement Survey (PSLM) for tearyof 2007-08. They employed the logit
model. Five main variables used to assess theiaémpn food security included place of
residence, dependency ratio, social capital, enmpéoy status and educational attainment level
of the head of household. The results showed teaplace of residence, dependency ratio and
educational attainment level of the head of houkWere significant, while the remaining were
not statistically significant variables. Place @sidence and dependency ratio has negative
impact on food security, while education beyond itnermediate level positively influenced
food security. Cost of Calories Approach (CCA) weed to calculate the food security and

almost 50 percent level food insecurity was obsérve

Faiz et al. (2012) revealed the importance of improving thelrwoads and basic infrastructure
and their effects on sustainability and livabilifijheir study concentrated on the outcomes of
construction of environmentally friendly roads anétastructure that would lay down a strong
foundation to revitalize the whole society. It wiasind that there was a close synergy between
rural access and livelihoods and it broke the gdsuof job opportunities for rural households,
increases in income of rural households and redlucin poverty. Rural access brought
awareness among people of remote areas and madecHpable to design their strategies to
cope with covariant shocks. Further results shotlvatirural access enhanced the farm as well as
off-farm income of rural household and it was helgor the rural families to mitigate their food
insecurity.
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Adoo et. al. (2013) carried out a study to identify the facttrese affect the food security in
Ghana and a survey was conducted to collect daf®®@fhouseholds. Logistic estimation was
employed to deduce the determinants of food sgcitinpirical evidences showed that off-farm
income, land size and easy access to credit mankests significant and positive elements which
affected food security. Non-farm income was thehljigaffecting positively amongst other
variables. Further findings indicated that matestaltus and household size were the significant
factors and study recommended that off-farm busiaesvities as well as the rural credit market

must have enhanced and expanded to address faaitysec

Ali and khan (2013) investigated the impacts of ewhip of livestock on food security in
Pakistan. They carried out a comprehensive suveypliect data from Hafizabad, Gujranwala
and Shekhupur by employing the Poission RegresAmalysis to assess the determinants of
ownership of livestock. It has been found that @fioo has negative signs, farm size,
demographic variables, ownership of farm and hooisehssets and infrastructure were the
important and significant variables to determinenevghip of livestock in Pakistan. Further,
Propensity Score Matching technique has also bpplied to seek out the impacts of livestock
ownership on food security and analyze the comparistween those who own livestock and
not owners. The findings of the study suggestetlitestock ownership affected positively and
significantly the food security in Pakistan and ewrer, comparison disclosed that a household

was more food secure as compare to those who diowrolivestock.

The detailed review of above important studies lghits that there is unavailability of
documented studies which covered effects of nomfamcome on food security regarding

Pakistan. For a bird’s eye view, the findings afgé studies are given in appendix.
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Chapter 3

Data, Variables and M ethodology

This chapter deals with the theoretical framewofktlee study and methodology. Model
specification and construction of indices i.e. foseturity index and infrastructure index are
discussed in the methodology. Further, this chagiter provides the definition of the variables,

data description.

3.1 Theoretical Framework

Theoretically, this study is linked with Farm Hobek&l model (FHM) and it is simply a non-
separable household model where market is asswraslimperfect. Bicker (1965) was the first
who presented a utility function of a household wehéhe utility was the function of
consumption and leisure but Singh al. (1986) included consumption of farm and market
production and also he included the decision tolafser participation in farm and non-farm

activities into a single framework. The formulatiofithat utility function can be given as:
U (Ya, Ym, YI)

Where, U represents utility that is a quasi-concaeatinuous and non-decreasing. Ya denotes
the vector of the consumption of the home prodgmemtls or agricultural commodities produced
by a household. Ym and Y| stand for market produgedds and leisure respectively. This
model provides a theoretical framework for the prigoh of a household’s off the farm and farm

participation and hours of working decision. Lettsider a household who wants to maximize
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his utility from above utility function (Singlet al, 1986; Sadoulet and de Janvery, 1995;

Donnellan and Hennesssy, 2012). It can be furthigren as below:

Max U= U (Ya, Ym, YI) Q)

A household faces optimization problem subjectdostraints. These constraints are discussed

below separately.

1) The production technology of the farm representstiaint on the rural household

consumption possibilities and the production tedbam could be specified as:

Q=Q(L X, A) 2)

Q is total agricultural commodities produced by @us$ehold and X stands for a vector of
purchasing inputs such as capital, labor, fertilizeis asset owned by individuals such as land
while L stands for time allocation to on-farm adiss. It is assumed that the production function

is strictly concave.

2) The total time allocation could be specified as:

=F+YIl (3)

The above equation shows time constraint faced dyséhold where T is the total time
endowment and F is the availability of time for woafter having leisure or some social
activities. Now we are in a position to decompastalttime into market work and farm work
such as F-L is the time allocated to market woHeothan on-farm activities. Having formulated

time constraint, cash constraint can be formulatediven below.

Pf. X — (8-L) <R (4)
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Pf is the market price of the purchased inputsdmgnérs, W denotes the market wage rate and R
is the cash-holding by a household. This equatanbm® interpreted as purchasing of the inputs

such as fertilizer, hiring labor and capital is jggbto cash-holding by a farmer.

3) A farm household is a producer as well as a consoifmaarket goods, his budget

constraint can be specified in the following way.
Pm.Ym=Pa (Q-Ya)>Pf W (F-L) +R (5)

In the above equation, Pm and Pa are the marke# pficommodities produced in the market
and market value of agricultural commodities refipely. Q-Ya is that portion of agricultural

commodities that are sold in the market after hgokiept for their domestic requirement.

4) To attain full budget constraint, equation (2), &8 (4) should be combined to attain a

single equation as follows.
Pm.Ym + Pa.Ya =Pa.Q (L, X, A) 2P# W (T -YI-L) +R (6)

We solve household utility maximizing problem sadijto full budget constraints and cash

constraint by setting the Langrange function.

Z =U(Ya, Ym, YI) +3 [Pa.Q (L, X, A) — Pf.X+ WT “WL+ R —Pm.Ym —Pa.YaMYI] +1 [R +

W(T, VI, L) —Pf.X] (7)

We differentiate this set Langrange function wiéspect L and setting it equal to zero and it

gives us the first order condition of farm househol

g—f:S(Pa.Q—W) AW =0 (8)

Pa.Q =§+A) W /6 or MVPL = 0+A) W /5 (9)
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If MVPL >1 => MVPL > W (10)

In the above equation, MVPL is the marginal valuedpct of the labor and it is evident from
equation (9) and (10) if there is a binding cashst@int, the household wage rate is deviating
from the market wage rate (i2=0). As long as there is an existence of the castiry, shadow
wage rate (MVPL) would remain higher than that cdirket wage and it is not profitable for
households to participate in labor market vice aewvhich is clear from the equation (10). This
relationship suggests us that the shadow wagdikate a stimulator for a household to decide

whether he/she participate or not in other thamfsector.

From the aforementioned relationship between shadage and market wage rate, it can be
perceived that decision of the participating in thigéfarm sector by a farm household is
dependent on the width of the price band. Someesoonomic, demographic and market related
factors are responsible to determine this relahgnsThese socioeconomic and demographic
variables are such as education, inadequate atxéssnal credit markets, poor infrastructure,
and gender of households, age, dependency ratidaamtly size. Therefore, this study would
identify some factors which affect the decisiondim the labor market because our main interest
is to find the effects of off-farm income on theoéb security level of rural households in

Pakistan.

3.2 Methodology

This section includes construction of some indietsch are being used in this study such as
infrastructure index and food security index. Aftliat, econometric model is specified to

identify the effects off-farm on food security.
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3.2.1 Model Specification

Food security is our dependent variable and offiffancome and some other independent

variables would be used. Firstly, a simple regmssiodel is specified as follows:

y= B, OFl+ B,Fl+ B, LS+B,SAV+B.AGE+B,GEND+B,LOW.DR+BzMED DR+B,CRM+

B,,PEDU+B,; MEDU+B,,AMEDU+B,;INF

Where y stands for the food security index, OFI=ddfrm income, Fl=farm income,
LS=livestock holdings, SAV=savings of households;Erage of household head, GEND=
gender of household head, LOW DR= low dependentig,rMMED DR=medium dependency
ratio, CRM= access to credit market, PEDU=primarguaation of household head,
MEDU=middle education of household head, AMEDU=abaoniddle education of household
head, INF=infrastructure variables afidis the vector of co-efficient. A quick view oénables

can be viewed from table 3.3.

3.2.2 Econometric M odel

In literature, most of the researchers have usedifpidogit model to deal with off-farm income
and food security (Chaingt d, 2009; Sultana and Kiyani, 2011; Arshad and Sa&af012) and
some have used the structural regression modelagsit@nede and Qaim (2010) found the
impact of off-farm income on food security in Nigeand Fan (2012) has assessed the impact of
commercialization of farming on food security inr@n by using the structural regression model.
Some researchers (Chang and Mishra, 2008; Tadfsesl., 2008; Zearai and Gebreegziabher,

2011) used Heckman selection model.
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It can be perceived from theoretical framework tthetision to participate in off-farm activities
is dependent on some constraints and off-farm lgloticipation is endogenously determined.
Therefore first of all we need to observe thosebseovable which determine the decision of a
household. This study is using (Heckman) Treatni#feict Model to observe the impact of off-
farm income on food security in Pakistan. Ouvetu al. (2009) have used Propensity Score

Matching (PSM) in Ghana.

3.2.3 Treatment Effect Model (TEM)

Heckman (1979) developed an econometric model talleathe selection bias. It provides an
econometric framework to deal with limited deperdeariable. Madala (1983) extended this
model to evaluate the treatment effectiveness. Maockmodel provides the groundwork to
understand Treatment effect model. It holds sommngon characteristics with Heckman
selection model which are, (1) in the case of emdogs dummy variable, it is used (2)
estimating the probability of participation in aagtivity, (3) treating the unobservable selection
factors and (4) observing the treatment effecthes major trait of the treatment effect model

which segregates it from the original Heckman delaanodel (Madala, 1983).

Truncation and censoring are major traits of lishiteependent variables. Truncation is an effect
of the data collection instead of data generatibcomes across when sample data is taken from
the subset of the larger population under consimergMadala, 1983). For example, this study
aims to analyze the effects of non-farm income @wdfsecurity. Sample of non-farm income
earning households is drawn from the farm househuwldich are subset of rural households
(e.g., only considering non-farm earning househol@ikere comes the problem of truncation.

While censoring deals entire population and it ogcuhen entire values in a certain range of
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endogenous variable are transformed into a sirgigev(e.g., if on the farm earning household is
coded as zero). Having above conditions, a reseanttay have to deal both truncation and

censoring by using endogenous dependent dummyblesia

Observing selection bias and treatment effect am@ral tasks for Treatment effect model.
Sample selection arises when the sample is nottedleandomly or when individuals have to
make a decision to participate in a project. Thiglg aims to explore the effects of non-farm
income on farm households on food security. Theraas selection bias because of the decision
to participate in non-farm activities or on farntiaities. Nonrandom characteristics bring about
selection bias. With the presence of the selediias or non-randomness, Ordinary Least Square
(OLS) estimator gives biased and inconsistent tesdlherefore, it is inevitable to handle
selection bias (Heckman, 1979). In Hecket modéissé unobservable factors which affect the

decision to participate are observed from selectmunation.

Selection bias is tackled by estimating the IneeMills Ratio® It is calculated from the
selection factors and used as additional explapataables in outcome equation. If the Inverse
Mills Ratio is found significant, it will confirmhat there was selection bias in the model. Its

specification is discussed in the specificatiothef treatment effect model.

The treatment effect is the major trait which dresetreatment effect model from the Heckman
selection model. Term ‘treatment effect’ is comnyorgferred to observe the causal effect of
binary variable on the policy interest (Green, 200Bhe treatment effect score gives a
counterfactual analysis of those who received itneat and not received treatment. For example,

this study focuses on analyzing the effects of fawsm income of farm households on food

! Inverse Mills Ratio is defined as the ratio of probability density function to the cumulative distribution function. It
is named after the John p. Mills and also known as selection hazard or Lambda (Heckman, 1979).
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security. Treatment effect will show which houselsolhave higher level of food security

whether treated (non-farm participants) or notte@dnouseholds (only farm participants).

3.2.4 Rationale of using Treatment Effect Model (TEM)

The two major reasons of undertaking the Treatr&éiect Model (TEM) are: 1) this study aims
at analyzing the effects of non-farm income on fawdfarm households. There arises the
problem of selection bias due to non-random natdfirthe sampleand 2) this study aims at
having the counterfactual analysis of the bothté@&ouseholds (non-farm participants) and not
treated households (only farm participants). Simplyalyzing the level of food security of
treated farm households and not treated farm haldehDue to the second reason, this study

prefers Treatment Effect Model (TEM) to Heckmarestbn modef.

3.2.5 Specification of Treatment Effect Model (TEM)

Green (2011) suggests that Treatment Effect Mod&M) holds two steps. In first step,
selection or decision equation is estimated whilee@me equation is estimated in second step.
Contrary to the Heckman Selection model, it estanalirect inclusion of dummy variable which
is indicating treatment effect in selection equati©Qutcome equation is formulated same as in

Heckman second stage does.

In selection or decision equation of TEM, the dejsm variable is in dichotomous form that
off-farm income participation=1 and otherwise farimcome participation = 0. If Z=1

(participated in non-farm income) otherwise Z= 6r(bnly participation in farming). Z* could

> Selection bias is explained in subsection 3.2.3 where it discussed in some detail.
* Heckman model deals the selection bias but it does not give the treatment effect score.

27



be estimated when Z=1 if Z*>0 and Z= 0 otherwideisl evident from following selection

eguation

First stage: (selection equation) Z' =xp+u 2

In the above selection equation, Z* has been défarel x; is a vector of explanatory variables
B is a vector of coefficients. In this equatiam,s treatment score which is coefficient of y*, a
directly adjusted dummy variable (if household e®d secure=1 otherwise zero) in selection

equatior; while u is a error term. This is the descriptidrselection equation.
Specifically selection equation is written as:

Z*=B, LAND+ B, FI+B;LS+B, SAV+B; AGE+B,GEND+B, HHS+B5CANI+B, TUBWELL+

B,,PEDU+B,; MEDU+B,,AMEDU+B,;INF+ B,, ACM+ @ y*+ u (3)

In above selection equation, z* is already defimedquation (2) and LAND=land size which is
a continuous variable, HHS= household size, CANi#itg of canal irrigation,
TUBEWELL=facility of tube wells. Rests of the vabias are defined in equation (1). Land
sizes, household size, age of households, farmriacare used as continuous variables, while
remaining variables in equation (3) are in dummsalde form. All explanatory variables other
than y* in selection equation are employed to $edr teffects on the decision to participate in
nonfarm activities or only farm activities by farhrouseholds. Coefficient of y* gives the

treatment effect score or counterfactual analysis.

* Direct inclusion of dummy variable of food security in selection equation is major difference between the
Heckman selection model and Treatment Effect Model. The interpretation of treatment effect score gives
counterfactual analysis of treated and not treated households about their level of food security. Positive sign of
treatment effect will show that treated households have higher food security as compare to not treated
households, vice versa.
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Now we move to discuss second stage that is alswkias outcome equation.
Second stage: (outcome equation)
Y, =W a+é (4)
Equation (4) is observed only when Z >Ceottise Z=0

y; is a food security indéand it is a dichotomous variable if a householibisl secure (above
the threshold value)= 1 otherwise= 0 and w* stafiodsall independent variables like off-farm
income, farm income, livestock, savings of houséhotéad, access to credit market, age of
household head, sex of household head, normal depew ratio (value of dependency ratio is
below 0.5), medium dependency ratio (value of ddpany ratio is betweenland 0.5), education
primary, education middle, education above middhel anfrastructure are the independent
variables to assess their effects on food seclevtgl of rural households. While, is standing
for the error term of second equation and a vector of coefficients. Here, we assume bio#h
error terms are following bivariate normal disttilons with zero mean and constant variance
respectively. Second equation would be like a promodel. It is based on the conditional
observed expectation of an observed variable thaa food security index. From selection
equation Inverse Mills Ratio is calculated and udeld as additional explanatory variable in

equation (4). Equation (4) can be written as:

E(y, /Z20)=wa +0pA(-pX)+£ (5)

> Food Security Index is constructed by using Principal Component Analysis (PCA). See section (3.3.5.2 ) for
detailed information.
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Where, A =the inverse Mills ratio and it is computed/\isﬂx) = d—,@()/l— ﬂ(—,Bx). Here,
¢is a standard normal density function amstands for the standard normal cumulative

distribution function respectively and it is thetioaof probability density function to the
cumulative distribution function. Specifically, @oime equation will be estimated using same
variables in equation (1) along with Inverse MiRsitio as an additional explanatory variable

calculated from selection equation.

Significance of Inverse Mills Ratio will confirmhé presence of selection bias in selection
equation. It is assumed that both error terms arenally distributed (Moffit, 1999). Hence,
above formulation would give us unbiased resultshen nexus between off-farm income and
food security. In Treatment Effect model, Maximumkdlihood (ML) approach is employed to
estimate this model. The Wald chi*2 test is useske®the goodness of the model. To check the
joint normality condition, it is hypothesized there is a correlation between two error terms or
Ho: rho is equal to zero and if the null hypothesisejected, there will be no correlation

between error terms associated with equation (@)an

3.2.6 Infrastructure I ndex

This study calculates community infrastructure tughe unavailability of the information about
the overall infrastructure of the society in outadset and eight variables are selected from PPHS
(2010) to construct an index. These variables awalability of water, health facility, the
distance of that facility, does household have tet@ty, gas and telephone, condition of
washroom and its availability and last one is ggebar sanitation condition. Babatunde and
Qaim (2010); Adooet.al (2013) have used water availability, conditiontbé washrooms,
distance to the health facility, availability of gand electricity as proxies for infrastructure.
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Therefore these variables are considered as prii@sfrastructure and table 3.1 portraits these

variables clearly.

Principal Component Analysis (PCA) has been usedonstruct index. PCA assigns weights
according to the variance of the variables. Thénéligveights are assigned to higher variation.
These weights are relative frequencies of theirgaments and after construction of index. This
constructed index is normalized at 1. It can berpreted as above 1, represents a good
infrastructure and below 1 is interpreted as pobastructure. The values of infrastructure index

ranges from 0.274441 to 2.192059.

Table 3.1 List of Variables Which are Employed to Generafeastructure Index.

No. Proxies of infrastructure Units

1 Does the household have the facility of health? umbny
variable

2 How much farther it is from the house? If 3 &mbelow =1 otherwise zero Dummy
variable

3 Does the household have clean water to drink? rBym
variable

4 Distance to fetch water if one kilometer or betdvwotherwise zero Dummy
variable

5 Does the household have the facility of eledyriand gas? Dummy
variable

6 Does the household have the facility of the t@ile Dummy
variable

7 Does household has sanitation problem arounidb¢édity like garbage? Dummy
variable

8 Does the household have good sewerage system? mipum
variable

Source of data: Pakistan Panel Household Surve$(R0

3.2.7 Food Security Index

Food security is measured on the basis of two comps i.e., availability of food and

accessibility of food. Absorption of food is notealtly included due to the data limitations.
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Variables which affect these two components aratedl to agriculture variables. Food
consumption, farm and domestic assets are empltyecbnstruct the food security index
(Qureshi, 2007). However, absorption of food isezed somehow from the kilocalories of food
commodities. Description of these variables is give the table 3.2. Such proxies are very
commonly used by the researchers [Qureshi(2007)¢h8uand Haqg (2009);Matchaya and

Chilonda (2012) and Rehman (2013)].

The rationale behind the usage of agriculturalaldes is to determine the food availability an
important component of food security. These vadaldre characterized to determine increasing
food production and getting self-sufficiency in €6bcommodities, while consumption of food
items such as milk, meat, wheat, pulses, fruit g#atc. and their conversion in kilocalories is an
indicator of physical and economic access of foodormation about food consumption is
available in kilograms and they are multiplied wikie calories of these items. Data of calories
have been taken from the Planning Commission ofsRak Assets represent wealth that can be
used to cope with adverse shocks and food shorfageamalgamation of all these variables

determines the persistent physical and economrcaigion of food.

Principal Component Analysis (PCA) has been apptiegenerate this indéxAs it is discussed
above in the infrastructure index that PCA givedghtto the variables according to their
variance and these weights are relative frequefdper components. After constructing this
index, it has been normalized by using the Z-Sem@ the median is used as an average. Zero
was a cutoff point and values of the food secuntex ranges from -0.0633915 to 34.9513009.

Negative values stand for food insecurity whileipes values suggest food security. The more

® STATA version 12 has been used to generate the indices of food security and infrastructure.
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the value of food security is above to zero, tlghér level of food security would be. It is found

that about 57 percent households are food insecuteal areas of Pakistan.

Table 3.2: List of Variables Which are Employed to Generawed-Security Index

No. Agricultural variables Units
1 Production of food commodities such as wheatzejaice, pulses and Mound (40
sugarcane k.g.)
2 Availability of the inputs such as fertilizer,gtieides Dummy
variable
3 How much produced food commodities are storedisage? Mound (40
k.g.)
4 How much cultivated area owned by a household? naKa
5 Does the household have the facility of tube sell Dummy
variable
6 Does the household have the facility of canakvat Dummy
variable
7 Does household hold flat land or sloped? Dummy
variable
8 Does the household have danger to lose his kgdyernment or Dummy
individuals? variable
Consumption Variable
1 Food consumption by household (k.g.) and multipm with their calories Kilocalories
Farm and Domestic Assets
1 Does household hold farm assets such as tréletesher, Plough etc. Dummy
variable
2 Market value of these assets? Rupees
3 Does a farmer hold domestic assets such asocates, stove, washing Dummy
machine etc. variable

Source of data: Pakistan Panel Household Surn@y0{2

3.3 Definitions of Variables

This section discusses the definitions of the \demwhich are used in this study are provided in

table 3.3.

Off-Farm Income: Off-farm income is income of a farm household edrnther than from farm
income which includes the income earned from pulalicd private services, enterprises,

remittances and transfer payments (Babatunde amd,Q81Q Owusuet. al.,2011; Zearai and
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Gebreegziabher, 2011). This study uses this varibbth as continuous variable in outcome

equation and Dummy variable in selection equation.

Table 3.3:List of the Description of Variables used in TreatinEffect Model

Names of variables

Description

Food security index

Off-farm(dependent
variable)

Off-farm income

Farm income

Never attended school
Primary education

Middle education

Above middle education
Normal dependency ratio
Medium dependency ratio
Severe dependency ratio
Livestock holding
Access to credit market
Savings of household
Age of head

Sex1l

Infrastructure index
Sex2

Tube well

Canal irrigation

Dummy of food security indéxfpod security=1 otherwise food
insecurity=0
If off-farm income participation=1 otherwise (faincome) =0

Monthly income, other than farmmedme in terms of rupees
Monthly gross farm income in termsupfees
Those with household headsneter attend school, dummy variable
Primary education of head, dumaniable
Middle education of householdcheedummy variable form
Beyond middle educationedd) in dummy variable
If the value of dependenty is below 0.5, dummy variable
If the value of dependenty is between 0.5 and 1, dummy variable
If the value of dependmtiyis above 1, dummy variable
Does a household owns livestachkai
Dummy variable, D=1 if ascand D=0 otherwise
D=1 if HH head has savind®ratise D=0
A continuous variable, age of househeltl in years
Gender of household head, D=1 if male otlserwero
Infrastructure index, dichotara variable
D=1 female and otherwise zero (used in sefeequation)
D=1 for those who facility of water frammbewell, otherwise zero
D=1 for those who have canal watennially, otherwise zero

Source of dataPakistan Panel Household Survey (2010)

On-Farm Income: Income from farm activities and it comprises incofra@nm farm production,

livestock dairy farming and fishing.

Land Size: This study treats this variable as total cultivate@a operated by the farmer

(Babatunde and Qaim, 2010; Tesfgyeal 2008; Bjornsen and Mishra, 2012).

34



Demographic Variables: Age of household head has been taken as a consinuauable.
However, this variable is further classified intuf groups to conduct cohort analysis. The first
group includes household heads having age of 19ltg/ears. The second group includes
household heads having age of 30 to 40 years. [Jhitte group of age ranges from 41 to 50
years, while the fourth group includes householddsewhose age is above 50 years. Sex of

household head is taken as dichotomous varfable.

Dependency Ratio: The dependency ratio is termed as the ratio of wheyad persons to
working members in the farming. The dependency fiatan indication of potential variations in
population age structure to comprehend the socidl economic development. It is classified
into three categories that are normal dependeriay (ealue of dependency ratio below 0.5),
medium dependency ratio (when the values of depeydetio are between 1 and .5) and the
third one is a severe or higher dependency ratie(walues of dependency ratio are equal to or
above 1). It is calculated as the number of housishaelow age of 15 years plus the household
members having age of above 64 yeadivaded by thenumber of employed households which
are between age of 18 and 64 years (Khatri-Che@dg; Sultana and Kiyani, 2011; Matchaya

and Chilonda, 2012; Rehman, 2013).

Education: Education of the household head has been catedoinite four groups. These

include never attended school, primary educatiaddia education and above middle.

Ownership of Livestock: Livestock ownership is used as the dummy variahtkia defined as
D=1 for ownership of livestock otherwise zero fannownership (Khatri-Chettri, 2006; Tasfey,

2008).

In selection equation female is coded, 1, and male is coded zero while in outcome equation, male is coded, 1,
and female is equal to zero.
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Access to Credit: Formal institutions such as banks and informalitusbns are loan from
relatives, landlords etc. (see Table 4.7). Thisalde has also been used as dummy variable
where D=1 if households received loan otherwise ¢8ultana and Kiyani, 2011; Matchaya and

Chilonda, 2012).

Savings of Households: This study uses a variety of savings of the housshdhis variable is
used as dummy variable where D=1 if householdsnigasavings otherwise zero. Savings of a

household consists of net cash, possessing galshgsaaccounts and state life schemes etc.

Land Danger: Land danger variable is defined as the risk ofnigdiand to private party or
government. This variable has also been used asnguminere D=1 if households have concern

to lose land and zero otherwise.

Irrigation Variables: Two variables are used for irrigati@md these are defined as if farmers
have access to perennial canal water and havinig¢iigy of irrigation through tube wells. Both

variables are used as dummy varidble.

3.5 Data Source

Data for this study have been taken from the Pakif®anel Household Survey (PPHS)
conducted by Pakistan Institute of Development Boaos (PIDE), Islamabad in 2010. PPHS
(2010) comprises data collected from 16 distridt$oor provinces of Pakistan. There are six
districts of Punjab (e.g., Faisalabad, Attock, Ealfiad, Vehari, Bahawalpur, Muzafargarh), four

districts of Sindh (e.g., Larkana, Nawabshah, Mikpas, Badin), three districts of Khaber

® Households having facility of canal water are assigned, 1 and otherwise zero. Similarly, those households which
have the facility of tube well or any other source are coded, 1 and zero otherwise. These both variables are used in
the generating food security index and as explanatory variables in selection equation to analyze their influence on
the decision to participate in non-farm or farm activities.
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Pakhtun Khah (KPK) (e.g., Mardan, Lakimarwat, Cand three districts of Balochistan (e.g.,

Loralai, Khuzdar,Gawadar) in PPHS (2010).

Pakistan Panel Household Survey (PPHS, 2010) ceegpdl142 households. There are 2800
rural households in PPHS (2010) while remaining2lBduseholds belong to urban areas. This
study aims to analyze the effects of non-farm inean food security. Therefore, data of 1740
farm households out of 2800 rural households alleated from PPHS (2010). 492 households
out of 1740 farm households are involved in nomdfaactivities (See table 3.4 for detailed

sample size).

Table 3.4: Households Covered in Pakistan Paneséfwmld Survey (PPHS, 2010)

RUhouseholds Urban householdstalThouseholds
Pakistan (overall) 2800 1342 4142
Punjab 1221 657 1878
Sindh 852 359 1211
KPK 435 166 601
Balouchistan 292 160 452

Arif (2012)

Table 3.4 gives complete description of the datected from the four provinces of Pakistan.
Data of 452 households is collected from Baluchistad data of 601 households is collected
from Khaiber Pakhtun Khah (KPK). Information abdi#78 households are taken from Punjab

and data of 1211 households are collected fromtSind
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Chapter 4

Results and Discussion

This chapter discusses the results obtained frotim descriptive and econometric analysis. It is
divided into three subsections. First section prsseesults derived from descriptive analysis.
Section 2 explains findings obtained from econoimednalysis. Third section is devoted to

cohort analysis and its findings.

4.1 Descriptive Analysis

Descriptive analysis represented in table 4.1 shbataverage yearly non-farm and farm income of
rural households does not present satisfactoryeaeduraging figures which are almost 50000
and 58000 rupees respectively with larger deviatiearm income is gross income without
subtraction of input cost and it reflects the fiteacondition of rural households even off farm
income also is not up to mark. Nonetheless, a Hhmidavho participates in non-farm activities
besides working on the farm gets higher total ineofrural household earns minimum amount

Rs. 2500 and Rs. 2800 from both off-farm and omfactivities respectively.

Youngest household head is 19 years old while tAgimmum age of household head is 92 years
while the average age of the household head ioappately 48 years. Average family size is
almost 7 members and maximum size is 43 membershwhipretty high. The mean value of
dependency ratio is 0.83, which is above 0.5 ahombé& with minimum of 0.74 and maximum
of 4. It shows that on average, medium dependeaty is prevailing among the households.

Further it can be seen that average land size lsaBals with a maximum land holding of 384

38



kanals. Information about the savings and loanrtdikehouseholds show that average savings of
household is less than Rs. 10,000 with a huge ti@miaanging from Rs. 250 to Rs. 500000.

Average credit received from all sources is litheer 41000 rupees with a wide variation ranging

from Rs. 1000 to Rs. 8, 00,000.

Table 4.1: Descriptive Statistics of Variables

Variable Mean SD Minimum value Maximum value
Food security index 0.229 1.079 -0.0633 4.93
Off-farm income (Rs.) 50616.39 97163.33 2500 520000
Farm income (Rs.) 58050.89 22362.76 2800 2500000
Age of household head 47.97 15.38 19 92
Dependency ratio 0.82 0.738 0 4
Household size 6.76 3.78 2 43
Savings 9879.62 43836.35 250 500000
Land size 32.86 40.20 1 384
Credit received 41302.87 74301.34 1000 800000

Source of Data: Pakistan Panel Household Surve 2010

4.1.1 Food Security Analysis

As in the previous chaptérthis study has discussed that food security indegenerated to
calculate the food security in Pakistan. Our sangite is 1740 households and their food
security level is 45.52 percent while food insetyuis 54.48% in rural areas of the Pakistan (see

table 4.2).

Further counterfactual effects can be seen frorte tdl2 and it can be assessed that those farm
households which do not participate in non-farmivacts are more than 57 percent food
insecure. On the contrary, non-farm participantgciviare about 47 percent food insecure which

is lower as compared to those did not participaténe off farm activities. However, it can be

° See section 3.2.6
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concluded that level of food insecurity is alarnijngigh irrespective of whether the household

participate in off farm income or not.

Table 4.2: Food Security of Rural Households (Bé¥bn-farm and Farm)

Food security level Off-farm On-farm Overall level of

participants participants Food security
Food secure 52.24 % 42.87 % 45.52 %
Food insecure 47.76 % 57.13 % 54.48 %
Frequency 492 1248 1740

4.1.2 Non-Farm Sector

Table 4.2 indicates that 492 households are engageff-farm activities and 1248 households
remain in farming. The four components of non-farmome are remittances, business and
enterprises, employment in private and public secémd transfer payments. Average annual
non-farm income is 50616 rupees and maximum inc@n®20000 rupees. This maximum
income is one of that family which receives incoinoen at least three major components such as

remittances, private or public services and busiaesivities.

Figure 4.3 indicates the descriptive statisticthef components of non-farm income. A services
sector is the major contributor in off-farm incomdere 250 households out of 1740 farm
households are earning incomes through privatepaidic services. The mean contribution of
services sector in non-farm income is Rs. 15000 wigher variation ranging from Rs. 2500 to
230000. The second major contributor in off farroome is remittances which are received by
176 households out of 1740 farm households. Itsageeannual share in household’s income is

Rs. 12000 with minimum of Rs. 15000 and maximum amas Rs. 500000.
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Net profit attained from business and enterprisescantributing on average almost Rs. 5000 in
non-farm income. Share of transfer payments iddiwest amongst other components which is
showing sorry figure and it reflects rural houselschre deprived of from receiving government

and private charity or assistantésee table 4.3).

Table 4.3: Descriptive Statistics of Non-Farm Sexto

Non-Farm Sectors No. of households Mean S.D. Minimum Maximum
(Rs.) (Rs.) (Rs.)
Services 250 15000 81155.86 2500 230000
Remittances 176 12000 42177.05 15000 500000
Net Profits 118 4800 28082.77 2000 600000
Transfer payments 23 300 2255.776 6000 54000

Source of Data: Pakistan Panel Household Surve $2F010)

4.1.3 Overall Status of Rural Employment

Overall status of rural employment can be portrafyech figure 4.1 that virtually 55 percent
rural households are own cultivated employee ardesbhropping contributes 23.91 percent in
rural employment while contract cultivation is caloiting 1.7 percent. This gives us a vivid
spectrum of rural employment that the overall 80ceet source of livelihood is on-farm
activities. Farm sector comprises own cultivatinguseholds, share croppers and contract
cultivators. Off-farm income has just a meager gbation that is 20 percent in overall
employment. On the whole, non-farm employment casden vividly from figure 4.1 which are

paid worker, own account, employer, regular paidke&petc. These findings indicate that there

1% There is a data limitation for transfer payments because only 23 rural farm households are reported among
1740 farm households. See Table 4.3

41



is a dire need of enhancing off-farm opportunitiesnlarge the overall income of a farming

family.

Figure 4.1: Rural Employments Status (%)
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4.1.4 Age Groups and Non-Farm Participation

Age of household is divided into four categoriesée their frequency and their contribution in
non-farm activities. Table 4.4 shows that youngge headed households (between 18 and 31
years) are participating more in non-farm actigiti@as compared to older households. The
households headed in the youngest person pargdpatoff farm activities are about 36 percent
while the households whose age are above 50 yearsoatributing 29 percent. Rest of the

information can be seen from table 4.4.
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Table 4.4: Age Groups of Households and Non-Farm Participation

Off-Farm
Age Group Frequency Percentage Participation
Age 219 & <30 248 14.25 % 35.89%
Age>31 & <40 394 22.64 % 27.66%
Age>41 & <50 383 22.01% 23.24%
Age>50 715 41.09% 28.67%
Total 1740 100% 100%

4.1.5 Sources of Savings

Sources of rural households are holding cash atehagold/jewelry, deposits with banks,
national savings schemes and prize bonds. Theiesltan be viewed from following Table 4.5.
Prize bonds appear to be the higher source of gawuhich is 22.36 percent and second major
source is holding gold or jewelry. This impliesttfamal rural savings institutions are failed to
motivate the rural people to deposits their savimggormal institutions, since almost the 50

percent of the rural households’ savings are kepbme in one form or other.

One thing can be noticed that we did not includenfand domestic assets in this variable.
Commonly rural households were used to sell thesengs at the time adverse shock and

marriages of their offspring. Therefore, it may @éanegative effects on food security.

Table 4.5: Sources of Savings

Sour ces of Savings Frequency (%)
Cash at Home 13.91
Gold/Silver Jewelry 16.95
Deposit in Banks 16.09
National Savings Schemes 16.03
Prize Bond 22.36
Other 14.66

Source of Data: Pakistan Panel Household Survey
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4.1.6 Accessto Credit Market

Rural formal and informal credit markets play arportant role to determine food security and
the data shows that the informal market is moreuf@pbecause of its easy access. Informal
market comprises loan received from relatives,nfige neighbors, money lenders, Beoparies,
shopkeepers, landlords and Arhties. Formal credititutions like all sorts of banks and micro
finance institutions are the sources of credit. |&@ab5 shows that informal institutions are
working more than formal institutions as 25.24 petcrural households received loans from
friends and relatives while 35.18 percent householotained loan from landlords. Only 12.85

percent of households took loans from banks.

Table 4.6: Sources of Credit (Formal and Informailrkét)

Sour ces of credit Frequency Per centage
Relatives / friends 155 25.24
Bank 76 12.38
MFI 2 0.33
Money Landers 7 1.14
Arhti/Beopari/shopkeeper 128 20.85
Landlords 216 35.18
Neighbors 11 1.79
Other 19 3.09
Total 614 100

4.1.7 Land structure and Food Security

Land structure has been classified into four categoand these are flat land, slightly sloped,
moderately sloped and steeply sloped land. Tablesdows that 89.37 percent of households

own flat shaped land and 7.93 percent of househmidsess slightly sloped land. The other two
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categories are minor that is 1.15 percent and aeséent of households own steeper sloped and

moderate sloped lands respectively.

Table 4.7:Structure of Land owned by Households

Land structure Frequency Per cent
Flatland 1555 89.37
Slightly sloped 138 7.93
Moderate sloped 27 1.55
Steep sloped 20 1.15
Total 1740 100

Another variable which is called land danger esamting the risk of losing land can be

observed from table 4.8 that there are 5 percant faouseholds who indicated risk of losing

their land, while 95 percent households do notgieecany danger to lose their land.

Table 4.8: Households who have Risk of Losing Land

Land danger Frequency Food Insecurity
Yes 5% 56 %
No 95 % 54%

Source of Data: PPHS (2010)

The relationship between food security and landydahighlights that 56 percent of households

are food insecure while 54 percent are food inseaumong those households which do not feel

the danger of losing land (see Table 4.8).

4.1.8 Livestock Ownership and Food Security
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380 household heads own livestock out of 1740 &%hbuseholds have large animals and 105
households have small animals and remaining hdsdmall as well as large animals. The mean
value of small animals is 1.768072. A rural houselpmssesses maximum 100 animals and the

minimum small animal holding is 1 (see table 4.8d 4.9 b).

Table 4.9a: Food Insecurity and Livestock Ownership

No. of Households Livestock Holding Food I nsecurity (%)
380 Yes 19.20
1360 No 80.80

Livestock is one of the major sources of livelihdodrural households. Milk of cows, buffaloes
and goats works like a monthly pay of householdd #&ralso helps them to absorb micro
nutrients. In Pakistan, livestock invigorates theel of food security. It can be observed from
table 4.9a that those households who hold smalllangé animals are less food insecure. Their
food insecurity level is almost 20 percent while@fcent food insecurity is lying among those

households which do not hold livestock.

Table 4.9 b: Descriptive Statistics of Small and Large Animals

Households Animals Mean S.D Minimum Maximum
125 Large 2.134615 2.325096 1 30
105 Small 1.768072 5.773976 0 100

Source of Data: Pakistan Panel Household Survey ( PPHS, 2010)

4.1.9 Education and Food Security
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The relationship between food security and edunafmws that portion of food insecure people
is higher that is 51 percent among households ldebgleuneducated persons as compared to
educated household heads. Educated household beaddso 44 percent food insecure (see
table 4.10). Table 4.10 also highlights that thare 55 percent families which are headed by

uneducated persons while just 45 pertentseholds are educated.

Table 4.10: Education and Food in Security

Education status Food insecurity Frequency %
No education 51.20 % 54.66%
Education 43.67% 45.34%

Source of Data: PPHS, 2010

Four categories of the education have been usethpirical analysis which are households who
never attended school, primary education, and miédlucation and above middle education.
There are 17.36 percent households which have myoap/ education, 15 percent households
have got middle education and only 12.24 percentséloolds have attained above middle

education.

4.3 Empirical Results and Discussion
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This section deals with the results obtained fromalment Effect Model. This section further
subdivided into three subsections. First subseghi@sents the discussion the determinants of
non-farm income and results obtained from outcomeagon shall be discussed in second
subsection where determinants of food security esttmated. At the end, third subsection

discusses the cohort analysis.

Treatment effect model gives empirical results Wwhace estimated from selection equation and
outcome equation. Sample of 1740 farm householdssésl to estimate the treatment effect
model. Selection equatibhgives estimated determinants of non-farm incomere/iependent
variable is in dichotomod&form. 492 households are involved in non-farmwétigis and 1248
households are participated in on farm activit&section bias has been observed from outcome

equation because Inverse Mills Rafibas been found highly significant (see table 4.11)

Second major finding from treatment effect modedliiect estimation of treatment effect from
selection equation (see equation 3.2). Value oétitment effect is found 2.11 which are
interpreted as the counterfactual effects of namfaarticipation and involvement in on farm
activities. Treatment effect score indicates thttep things remaining constant, households
which are immersed in non-farm activities have bigtreatment score (2.11) as compared to
only farm income earning households. This treatnedféct score shows positive effects of
treatment (non-farm participation) on treated-hbiag#s. This treatment effect also interpreted
as counterfactual effects which indicate that #ddarm households have higher food security as

compared to non treated farm households. Theségesa matching with the studies of Owusu

" see equation 3.2

12 Dummy variable is used as dependent variable where those households which involve in off-farm activities are
coded 1 otherwise farm activities=0

2 Inverse Mills Ratio is calculated from selection equation and is used as independent variable in outcome
equation or second step. Significance of inverse Mills Ratio suggests the presence of selection bias (see
specification of Treatment effect Model in chapter 3).
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et. al. (2011). They found positive effects of treatmeifiéa on treated households. Further, it
has been observed that overall model is good flitsthuse Wald Chai*2 statistic is found 380

that is highly significant (see table 4.11).

To check the relationship between error terms ¢i Iselection and outcome equation, this study
employed Likelihood Ratio (LR) teétand it has been found highly significant. Sigrafice of

LR statistic indicates that both error terms aremally distributed and have not correlated with
each othéP. Having discussed results about the model spatiic, we move to discuss the

determinants of off farm income and food security.

4.3.1 Deter minants of Non-Farm Income Obtained from Empirical Model

Results regarding the determinants or factors ihiddence the rural farming households to
participate in non-farm activities are discussethia subsection. Table 4.11 presents the results
obtained from selection equation estimated usigipestimated technique since the dependent
variable is dichotomous assuming the value of hafiseholds are participating in non-farm
activities and otherwise zero for only participgtim farming. Maximum Likelihood estimator
has been used to estimate the factors which affiédarm income. Coefficients of decision
equation are difficult to estimate directly. Fronistequation, Inverse Mills Ratio is calculated to

observe selection bias and is used as independaabie in outcome equation.

" Likelihood Ratio (LR) test has been used to check the joint normality condition where null hypothesis, HO: rho is
equal to zero ( O =0) and Ha: rho is not equal to zero. Significance of LR test shows the rejection of null
hypotheses that there is no correlation between both error terms.

> Likelihood Ratio statistic= 320 and p-value=0.000 by using SATATA version 12.
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Table 4.11: Estimated Treatment Effect Model forlM&

Independent variables

Coefficient for off-farm income
(Selection equation)

Coefficient for food security
(Outcome equation)

Age of household -0.0061*** 0.0053**
(0.001) (0.002)
Gender of household -0.4081* 0.4007
(0.21) (0.27)
Household Size 0.0164***
(0.004)
Off-farm income 0.0000124***
(4.03e-07)
Normal dependency ratio -0.1616**
(0.07)
Medium dependency ratio -0.2174**
(0.08)
higher dependency ratio Reference category
Cultivated Area -0.0016***
(0.0005)
Access to credit 0.1356 -0.1934
(0.18) (0.21)
Livestock ownership -0.1554** 0.1902**
(0.71) (0.07)
Savings of household 0.1793** -0.1589**
(0.07) (0.08)
Farm income -5.54e-06*** 0.000104***
(1.34e-06) (2.24e-06)
Tube well 0.1475%**
(0.03)
Canal irrigation -0.0752**
(0.03)
Primary education -0.279%** 0.2573***
(0.087) (0.08)
Middle education 0.0168 0.0911
(0.84) (0.09)
Above middle Education -0.2634*** 0.2955***
(0.09) (0.10)
Never attended school Reference category Refecategory
Infrastructure 0.0093*** 0.3468***
(0.11) (0.115)
Treatment E. Score 2.1165***
(0.405)
Inverse mills ratio -1.306***
(0.25)

Wald Chai”2 statistic =380 and P-value=0.000, * R<® P<0.05, *** P<0.01, ( )=Standard Error
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Results of the decision equation show that agegender of the household heads negatively and
significantly influence the decision of the farmihguseholds to participate in off farm income
activities. This result implies that younger farsdrave more likelihood to participate in
nonfarm activates while older farmers concentratéaoming. It is more likely to that higher off
farm wages attract the younger households to workon-farm sector. This result is consistent
with the findings of Mishra and Chang (2008), Bainate and Qaim (2010), Huffman (1980),

Mishraet. al.,(2002) and Rehman (2013).

The negative sign of gender variable indicates tifafprobability of male farmers’ participation
in non-farm work is more than female in the offAfasector which is quite logical in the case of
Pakistan. However, the female members’ participatgwsm work is common particularly during
the period of harvesting and sowing of crops. Dadack of education and complex social
structure, most of the females have to attach \ibme-made commodities. This result is

matching with Babtunde and Qaim (2010), Zhu and (20®6) and Rehman (2013).

Household size has positive and statistically siggmt effects on the likelihood to participate in
off-farm. This relationship is justified in a sertbat large family size may have more productive
members because increase in household size intphésnore individuals to nourish and feed.
They need to earn more income to meet their mognteguirements. There is a higher
probability to adopt non-farm business or jobs leynger individuals instead of sticking on
farming. These results are matched with the finglioig Babtunde and Qaim (2010), and Joo and
Mishra (2013) in Nigeria and South Korea respedfivEhese studies have also found positive
and significant co-efficient of household size. Ralm (2013) figured out that the growing
burden of family size tempts individuals to seekfafm business or household head looks other

ways to maintain this burgeoning pressure of farsiig.
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Land size variable is found with a negative sigd anhighly significant. It suggests that those
farmers having more cultivated land have a higiketihood to participate in the farm sector and
has less probability to participate in the off-fasettor. These evidences are implying that higher
farm size or cultivated area causes an increasarmm production and it may give a household
incentive to stick on farming. These findings aoepatible with Tafsey (2008); Babatunde and

Qaim (2010); Fatima (2012); Joo and Mishra, 2013).

Farm income variable also comes with negative sigd statistically significant. It can be
interpreted as holding other things constant, tHaseseholds which have higher farm income
would like to stay in the farming and they haveslékelihood to involve in off-farm income.
Babtunde and Qaim (2010) have found the positigassicontrary to our study. But Joo and
Mishra (2013); Adocet. al (2013) has found negative signs of farm income&kwkupports our

findings.

Access to credit market seems to be not playing @by in determining the decision to
participate in off-farm activities. It is justififédin the case of Pakistan because here formal and
informal institutions of credit are malfunctionedis it is apparent from our data analysis (see
table 4.6) that informal market is contributing madinan a formal one. The social structure of the
country is embedded with informal institutions athk to governance related issues the formal
credit institutions are not functioning well in teeuntry. Therefore it may affect insignificantly

the off-farm participation.

This has used some agriculture related variables itrigation through tube wells and canal
water. Both canal irrigation and access to tubdsweve been found significant variables. It

indicates that Farmers who have access to canar \aat less likely to participate in off-farm
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activities while those rural households which h#we facility of tube wells are more likely to
participle in non-farm sector. The reason couldth®e energy crises and it may force them to

move out from farming. These results are consistatht Tasfeyet. al (2008).

The coefficient of livestock variable has been fdwtatistically significant and negative. This
implies that farmers/households which own livestbake lower probability to participate in the
off-farm sector. In Pakistan, it can be observed thost of small farmers hold livestock to meet
their dietary needs as well as are a source otfiaddl income. Farm income earning households
prefer to hold livestock along with growing cropschuse it is an economical and profitable
business for them. Therefore, it is negatively cffey the decision to participate in non-farm
sector (see table 4.11). This relationship is stepdadby the studies of Tasfey. al. (2008); Ali

and Khan (2013).

The coefficient of savings variable of househokl$ound statistically significant and positive.
This implies that other things remain constant;tbaseholds which have possession of savings
e.g. Gold and other sources (see table 4.5) angvebg affecting the decision to participate in
non-farm sector. This result is difficult to integp in a sense that these savings could be the
outcome of nonfarm income that motivates farm hbakks to work in off farm activities
additional to their farm work. These findings am@mmensurate with Alderman and Gracia

(1996); Carteet. al.(2010); Shaw and Pomero (2011) these study.

Infrastructure variable is used in continuous fdarassess its effects on non-farm income and
empirical results show that it has positive effemtsthe likelihood to participate in non-farm
business. Expansion and improvements in infrastracare the stimulator to spread out the

opportunities for non-farm income livelihoods. Timedings of this study are congruent with the
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studies of Faiz (2012) and Osei et al (2013) whieeg found the positive relationship between

non-farm income and infrastructure developments.

The last variable is the level of education of liead of the household. It has been characterized
into four categories which never attended schoamary education, and middle education and
above middle education. Never attended school wasidered as the reference category and
primary education negatively affects the decisiorparticipate in off farm work significantly.
Middle education is found insignificant while abawéddle education has been significant and is
inversely related to the likelihood to participatenon-farm sector. These results show negative
effects of education on non-farm income participrativhich are fairly surprising due to various
reasons: 1) only the small portions of heads aveaeéd, 2) they have got general education not
technical, 3) educated workers are less likely aatigipate in physical work, 4) sample size
consists of rural farm household heads. Thereftive, effects of education on decision to
participate in non-farm income are negative. Thessults are matched with the study of

Babatunde and Qaim (2010).

4.3.2 Estimated effects of Non-Farm Income on Food Security in Pakistan

Having discussed selection equation where factdrislwinfluence on decision to participate in
non-farm income, this subsection presents the tesefjarding the effects of non-farm income
on food security as well as other determinantoofifsecurity using the treatment effect model
by using Maximum Likelihood estimator. It is palpalkvident that there is positive relationship
between off farm income and level of food seculigcause its coefficient is associated with
positive sign and is statistically significant. Bleeevidences are consistent with the studies of

Babatunde and Qaim (2010 ; Owueual. (2011); Joo and Mishra ( 2013); Adet al. (2013).
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Intuitively, this relationship makes sense becaf§éarm income encompasses overall income
of farm household and makes him able to counteriikeinvolving the farm income. Erudite
discussion held in descriptive analysis reveals émmponents of non-farm income which is the
employment in private and public services, businesmittances and transfer payments are
helpful to improve the food security level of ofirm earning households. Moreover, it enables a
household to diversify his income by doing job iffedent non-farm sectors such as micro rural
entrepreneurship, daily labor and employee in puddi well as private sectors Rehman (2013).

Consequently, ceteris paribus, non-farm incomeploagive effects on the food security.

Farm income has a positive impact on food secuanity which is also statistically significant.
These positive effects are minor but amassing fana off-farm income both increases the
magnitude of the total income of farming familieglaenables them to cope with risk involving
in farm production and food security level. Thisding is consistent with the studies of
Babtunde and Qaim (2010); Owust al. (2009) Matchaya and Chilonda (2012) and A@bo

al. (2013).

Credit markets are showing insignificant effectsfood security which are not consistent with
Mongid and Tahir (2008); Matchaya and Chilonda @0Joo and Mishra (2013); Adaa. al.
(2013). It demands some justification, formal runadit markets is not performing efficiently in
Pakistan which has been discussed already in exgpdanof selection equation. Sultana and

Kiyani (2011) found insignificant effects of theedit market in Pakistan.

Effects of ownership of livestock are found postand significant. Table 4.11shows that those
farmers which possess livestock such as sheeps,doaffalo etc. are more food secure than

those which not owned. Its coefficient is attachetth positive sign and highly significant. This
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variable has been specified in dichotomous formram@holding of livestock by households has
been set as base category. Therefore, positivecsigrbe interpreted as other things remaining
same, the livestock holding households have higghesis of food security as compared to non-
holding households. The findings of this study esexmensurate with the findings of Joo and
Mishra (2013); Ali and Khan (2013) and their stwdiedicated the positive effects of the

livestock ownerships South Korea and Pakistan ctisjedy.

It has been found that savings of rural househaftixt the food security negatively where co-
efficient of savings is attached with a negativgnsand found significant. These are not
consistent with the results of Carttr al. (2010); Shaw and Pomero (2011). They segregated
formal and informal sources of savings. Formal sgsi comprise banks, national savings
schemes while informal sources of savings are hgldivestock, farm and domestic assets.
Negative effects are justifiable because this usesbstock ownership, farm assets and these
formal sources of savings are separately in thidystEffects of holding livestock have been
discussed above and its positive effects are atsaved up while farm and domestic assets have
been used in constructing the food security in@@cond justification may be same as defined in
interpreting the effects of credit markets that tarmal institution are not working efficiently,
especially in rural areas where individuals usesé¢hgavings during bad time or construction of

houses, diseases and ceremonious obligations.

Education plays its positive role in determining tlevel of food security. Those households
which never go to school have been considered ses ¢wtegory. It has been found that primary
and beyond middle class has a positive and sigmficnpact on the food security level. Primary
educated households are more likely to attach faiiming and beyond middle education may

enable a household to have advance knowledge wiirfgr Hence, overall positive effects of
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education on food security are found. These reaméionsistant with the studies of Sultana and

Kiyani (2011); Babatunde and Qaim (2010); Zhu and [2006); Tafsewt. al.(2008).

Age of household heads has been found positive sdatistically significant. Age of the

household head is taken as a continuous variablleerChings remaining constant, older
household heads are more food secure. Intuitivielgpuld be due to having more farming
experience and skills which may cause to incre&sadriculture output. This result is matched
with the studies of Cartat. al (2010); Babatunde and Qaim (2010). While thecdfehousehold

heads has been found insignificant and have no dmpa food security. Hence gender
discrimination at the household head level may havénsignificant role to determine the food

security. This finding is consistent with the seslof Adoocet. al (2013).

The dependency ratio is the ratio of productive aod-productive family members. It has
negative and statistically significant impacts aod security because the more dependent
people, the more food is required to feed dependafividuals. To capture the effects of
dependency ratio, it has been classified into tbhetegories and these are low dependency when
the value of dependency ratio is below 0.05, medi@mendency (value of dependency ratio is
below 1 while above 0.5 and a higher dependendy (@halue of dependency ratio is above 1).
This study kept higher dependency ratio as basgoat and the rest of the categories have been
found with negative signs. Evidences indicate theggiendency ratio is inversely related to food
security. This finding is matched with Sultana &gani (2011) found a similar type of results

in Pakistan while Matchaya and Chilonda (2012) s in Malawi.
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At the end, this study used variable of rural comityinfrastructure. To analyze the values of
infrastructure, an index has been constructed enbtisis of eight variabs Econometric

results show that rural infrastructure has positind statistically significant effects on level of
food security. This result is consistent with tiedges of Babatunde and Qaim (2010); Chang

and Mishra (2008); Matchaya and Chilonda (2012).

In sum, empirical results obtained from the treattreffect model and descriptive insights are
conversed in this chapter. Factors which determaffiarm income and food security have been
discussed. The paramount concern of this study identify the effects of off farm income on
food security and pragmatic evidence recommendgiy@msnpact of non-farm income on food
security in rural areas of Pakistan. Moreover, gnes of selection bias has been observed and
counterfactual effects of non-farm and farm incoams® seen through the interpretation of the
positive sign of the treatment effect score whibbves household which are involved in non-

farm participation are more food secure.

4.4 Cohort Analysis

In the previous sections, the results were repdrtad Treatment Effect Model where the age of
the head of household was used as a continuougblario identify its effects on decision to
participate in non-farm activities and food segurithe age found inversely related to the
decision to involve in off-farm employment and foumpositive association with the food
security. But this study further inspects its effeassuming different categories of age on both
participation in off-farm activities and househdldsod security. Four categories of age are

younger households aged between 19 to 30 yearsllenadjed ranging from 31 to 40, slightly

'® See Table 3.2 where detailed information of these variables is given.
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older aged households ranging between 40 to 50/handeholds have age of above 50 years.
The treatment effect model is estimated on thesbatisample size that in aforementioned

categories!

Table 4.12 presents the cohort analysis where tetlécnon-farm income is investigated
separately for each age group. The results shawntrafarm income positively influences food
security has been found positive but it is stai#dly significant only in two age groups which are
31-40 years and 41-50 years. Our results remainadistent even after dividing the data into

four different age groups.

The treatment effect score is lower than that waained using full sample of 1740 households.
Interestingly, sign of treatment score is negatizéhe model for age group of 19-30 years. This
implies that the households which are headed afively younger persons and are not involved
in off farm activities are more food secure as carefd to those which earn off farm income. It

could be due to the reason that younger farmermare motivate and manage their farms more
efficiently. Overall results however implies th#te households which are able to earn income
from non-farm income are more food secure as imelicdy the sign of the coefficient of

treatment effect in table 4.12.

The effects of education on food security are fostatistically but their signs in different

regressions differ. These signs are negative ferybunger age group and older age group
(above 50 years). They have found negative effetesducation for school children to assess
their food security and nutritious level but foupdsitive effects of education by using overall

sample. The coefficients of education variablesehstvown mixed results having inference on

7 Selection equation is used to estimate determinants of off farm income and outcome equation is employed for
having the effects of non farm income on food security.
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likelihood of participation in non-farm activity send age group (31-40 years) and third age
group (41-50 years), education variables have ipesibefficients implied that educated persons

have greater probability to participate in non-fagector.

Livestock has been found positive and significandétermining the food security. In the case of
age group ranges from 31 to 40 years, livestockoeas found insignificant which shows it has
no role to determine food security level. Coefiitief the livestock is higher in the age group of
younger households but it lowers in higher age ggourhe coefficient of household size
variable is found positive and showing greaterliiiaod to involve in the off farm business. The
dependency ratio is associated with negative ctamglg all age groups to determine the food

security (See table 4.12).

In summary, the cohort analysis generally implieat toff-farm and farm income positively
influence food security in all age groups. Howevieeatment effect score is different for
different age of households. It is found that thbseseholds which are involved in non-farm
income earning activities are more food securedamspared to those which stay in on farm
income activities only. However, the results framstfage group (19 to 30 years) model indicate
farm income earning households are more food sédhemn that of the non-farm income earning
households. It could be due to the reason thatyewlucated generation is more innovative and

practice agriculture as business activity.
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Table 4.12: Cohort Analysis of the Effects of Non-Farm Income on Food Security by Dividing Sample into Four Age Groups

Age241&<50, N=383

Age251, N=715

Age groups | Age219&<30, N=248 Age231&<40, N=394
Variables Selection Outcome Selection Outcome Selection Outcome Selection Outcome
Equation Equation Equation Equation equation equation equation Equation
Off farm -7.00e-06 1.69e-06** 3.74e-06%** 3.63e-07
income
Farm income 8.20e-06** 0.0000114* 2.05e-06 -6.82e-06 -9.91e-06*** | 0.000104** | -2.65e-06*** | 0.0000124**
Household .0073227 .0328889*** .0205304** .0173708%***
size
Low depend .1622831 -.8938829%*** -.5360938*** .0968286
Ratio
Average -1.501449%*** -.1698608 .0273872 - 478796***
depend Ratio
Higher Reference Reference Reference Reference Reference Reference Reference Reference
depend ratio category category category category category category category category
Land size -.0072421*** -.0034954*** .0010492 -.001657***
Savings .2453983*** -.3598582 .0684881 -.443671** .2293438* -.4697005 ** -.018347 .0867674
Livestock -0.01352** .8237983** -.0344446 .1504851 -.0709637 .2941226* -.0570307 .25602**
Can. irigation .0003178 -.1888184*** -.0601303 -.0915327**
Primary -.2333662** .3430974 .1907853*** | 5418235*** | - 5573373*** | 1.468059*** -.0485103 -.3143253**
Education
Middle -.4802316*** | -2.101246*** 2126%** .9564146*** | - 3770019*** | .5249433** .0319001 .0822366
education
Above middle | -.5956806*** | -1.711812*** .1615317 1.720569*** | - 7704278*** | 1.661415*** -.0027663 -.3268716
education
Never attend Reference Reference Reference Reference Reference Reference Reference Reference
School category category category category category category category category
Infrastructure | .613828*** 1.2866** .1801234 -.7492197** .2882538* -.1439994 -.0923731 .9383799%***
Treatment | -.7457222*** .2876385* 1.369389%*** 1.090554***
effect Score
Lambda .4869036*** -.1348764 -.8487061*** -.6945053***

*** P<0.01, ** P<0.05, * P<0.1; Selection Equation for off farm income determina@atcome Equation for food security determinants
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Chapter 5

Conclusion and Policy Implication

This chapter summarizes and concludes the findoighe study along with provision of

some policy implications based on the results andeaces.

5.1 Concluding Remarks

The paramount concern of this thesis is to identify influence of off-farm income on food

security in Pakistan and also provides counterédcnalysis. This study is an endeavor to
bridge the gap on the nexus between off-farm incantkfood security in Pakistan by using
Treatment Effect Model. The data used in this stpestains to 1740 rural farm households
from the Pakistan Panel Household Survey (PPHS))2@ut of 1740 farm households 492
households are involved in off-farm income earraegvities. Food security index has been

constructed by using Principal Component Analysis.

This study made empirical as well as descriptivalyaes. The results show that about 55 %
of sampled households were found food insecuraral areas of Pakistan. Those households
which were involved in off farm income activitieave higher food security level than those
who did not participate in off farm sector. Theuies have however indicated that income
earned from services sector is contributing mor®oal security than that of the contribution
made by any other component of the non-farm incartevities. About 48 percent of the
households were food insecure among those whovesteiff-farm earning in addition to

farm income while about 58 percent of the househ@dnd food insecure which relied only
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on farming. Descriptive analysis further revealbdt toff-farm income is only contributing

about 20 percent of overall rural employntént

The results obtained from econometric analysis halge shown positive and significant
effects of off farm income on food security in fuRakistan. The treatment effect score
suggests that farmers which are involved in offrfancome have 2.11 higher average score
than those which do not participate in off farmiates. It implies that non-farm participants
have higher food security as compared only farntiggpants. However, the problem of the

selection bias is observed from the significanctheflnverse Mills ratio.

This study shows factors instead of non-farm incdike credit market, ownership of
livestock, demographic variables and savings obasbhold have found significant which
affect the food security level in Pakistan. Theaetdrs demonstrate that access to credit
market has been found insignificant to determirafeecurity because of the inefficiency of
formal credit markets while informal markets haweb found well-functioned but due to the
social structure and behavior of people net gawedf functioning of informal credit markets

doesn't favor to improve the food security.

In addition, to the role of non-farm in improvirfigod security, this study analyzed the
contribution of factors like credit market, owndstof livestock, farm income, irrigation
variables education, demographic variables anchgavif households. The results show that
access to credit market was. It may be due tortb#igiency of formal credit markets and

higher cost of credit in informal markets.

The treatment effect model also takes account efdéterminants of off farm income and
fourteen variables have been considered to idettigyfactors which are influencing on the

decision making of the households to participatenam-farm activities. The significant

8 See figure 4.1
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factors are age and gender of the household headehold size, cultivated area, livestock
holding, farm income, irrigation variables and eatian while remaining four variables are

found insignificant such as credit market, landignre and primary education.

Further results indicated that the likelihood ofnéde participation in off-farm activities is
very low as compared to male. Agricultural variablée irrigation, farm size and farm
income affect negatively to the likelihood to peigate in the off-farm income activities.
Infrastructure variable has been used to checkefitscts and it is found positive and
significant variable to determine the food securifiie livestock ownership has been found
statistically significant and positive to determioed security. The effects of education have
been found significant and positive on both offiffamcome and food security level in

Pakistan (see Table 4.11).

The cohort analysis also analyzed by dividing e into four age groups to explore the
effects of off-farm income on food security. Thestegories are: 19-30 years; 31-40 years;
41-50 years and above 50 years. Effects of non-facome are found positive for food

security at every age group of households. Moreaesnaining variables change their sign

and significance for different age groups of houdedh (see table 4.12).

5.2 Policy Implication

Based on the results obtained from the analysis, dtudy provides recommendations to
ensure food security. The most important one isegn of off farm related opportunities in
rural areas to bring diversification in the incomeurces of the farm households as
agriculture is becoming more exposed to extremehveeavents with changing climates. The

specific policies and recommendations can be difasvn the preceding discussion.
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First and foremost, building rural infrastructureynbe given priority as this study
shows that basic rural infrastructure positivelfiuences both off farm participation
and food security.

The property inheritance for rural women is alsother obstacle in ensuring better
level of food security. There is a dire need tolenpent the laws related to inheritance
particularly for women.

It also recommended that undistributed governmand Imay be distributed to non-
land owners.

Easy access to credit from formal sector shouldtmided to landless and small
farmers. If credit market works efficiently, it wihcrease the off-farm activities and
improve the food security. Private and public baakd some other rural institutions
should be encouraged to establish it in the ruedsawith prime objective supporting
small business in rural areas.

Education must be a top priority in rural areaaddress food security and enhancing

the non-farm income opportunities.

5.3 Limitations of the Study

We want to explore the effects of non-farm incomef@od security provincially but due to

data limitations, this study has been confinedverall sample. 492 rural farm households

are found participating in non-form activities wlaesample size for the province Khaiber

Pakhtun Khah (KPK) and Baluchistan was not enouglartalyze the effect of non-farm

income. 492 rural non-farm participants are nolytrepresenting whole rural market due to

aforementioned data limitations.
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Tablel LiteratureReview on Off Farm Income and Food Security
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Blank and Erickson (2007)

“Impact of off-farm income and risk Simple portfolio model | Positive

In farm Income in USA” Data: ARMS (1996-2004)

Tesfaye et al (2008)

“Impact of irrigation on food security Heckman two step moq Positive
In Ethopia” Data: Primary data

Owusu and Abdulai (2009)
“Impact of off-farm income on Propensity Score Matq Positive
Food security in Ghana” (PSM)

Data: Primary data

Babatunede and Qaim (2010)

“Impact of off-farm income on Structural regressions| Positive
Food security and nutrition in Data: primary data
Nigeria.”

Babatundest al. (2010)

“The impact of remittances on Linear regression model Positive
Food security and nutrition in Data: primary data
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Zearai and Gebreegziabher (2011)
“Impact of off-farm income on food Heckman Selection m Positive

Security in Ethopia” Data: Primary data
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Briggman (2011)

“Impact of off-farm income and Semi-log model Positive
Servicing farm Debt” Data: ARMS (1960-2008)
Fatima (2012)
“Exploring the linkage between Heckman Two Step model Positive
Rural incomes and non-farm Data: PSLM- HIES
Activities in Pakistan.” (2006-07)
Fan (2012)
“Impact of market commercialization | Simultaneous (equation) modgPositive
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Security in China”
Ali and khan (2013)
“Impact of livestock on food security i Propensity Score MatchinBositive
Pakistan” (PSM)

Data: Primary data

Joo and Mishra (2013)
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Consumption in South Korea :
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Data: primary data
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