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ABSTRACT 

Food and nutrition security are critical aspects of wellbeing, and align with the UN’s 

Sustainable Development Goals (SDG). This thesis aims to empirically investigate the links 

between rural land ownership, household livelihoods, food and nutrition security in three 

different developing countries India, Myanmar and Vietnam. 

The first paper (Chapter 2) investigates the relationship between land ownership, household 

livelihoods, food security, and child nutrition in rural India, using a unique panel dataset- the 

Young Lives Survey. The survey covers the same rural households and children over the period 

2002-2013 in the states of Andhra Pradesh and Telangana. Our empirical analysis uses a sample 

of 1,209 children (and their households) who were aged around one year in 2002. Child 

nutritional status is measured using height-for-age z-scores (haz) and stunting (haz < -2). The 

results show that large agricultural land ownership is significantly associated with better child 

nutrition and household food security. In the sub-sample of landowning households, we 

observe strong evidence of the positive influence of crop production and livestock ownership 

on dietary diversity of consumption. We also find that a transition from farm to non-farm work 

improves child nutrition, but only among landless households. While access to land is still 

critical for improving household food and nutrition security among our rural households, there 

has been a trend towards greater non-farm livelihoods, and a decline in reliance on farming, 

particularly among landless and marginal farmers. 

The second paper (Chapter 3) examines the links between agriculture and child nutritional status 

in rural Myanmar, taking into account the influence of non-farm activities, migration and other 

household socio-economic characteristics. The panel dataset of children aged 6-59 months for 

this analysis comes from a two-round survey of households conducted in six rural townships in 

Myanmar between February 2016 and November 2017. We measure child nutritional status by 

the anthropometric measures: height-for-age z-score (haz) and stunting (haz < -2), weight-for-

height z-score (whz) and wasting (whz < -2), and weight-for-age z-score (waz) and underweight 

(waz < -2). The results show that there is conclusive evidence of an agriculture-nutrition 

disconnect among children aged below 36 months (younger children), while the evidence is less 

obvious among the children aged 36-59 months (older children). Home garden ownership has a 

positive influence on the younger children’s anthropometric outcomes, whilst migration 

significantly reduces wasting and underweight probability of the older children. Livelihood 
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diversification through migration is an important channel to address child undernutrition in the 

study areas in rural Myanmar, particularly in the long-term when children grow older.  

Previous research has shown that non-farm livelihoods may be an important means of 

addressing household food insecurity. However, these studies have not examined the 

implications of informal and formal wage employment, on household food security. In the third 

paper (Chapter 4), we investigate the effects of informal wage employment on household food 

security in rural Vietnam. The data for our analysis come from a nationally representative panel 

dataset of 1,390 rural households from Vietnam Household Living Standards Survey conducted 

in 2010, 2012, and 2014. Food security at the household level is measured by shares of six food 

groups calculated based on expenditures and calorie consumption and Simpson index of dietary 

diversity. We conduct multivariate regression analysis using robust quantitative tools to show 

that informal employment is associated with a reduction in the consumption of nutritious foods. 

Our analysis also shows that informal employment reduces consumption of vegetables and 

fruits, using both the calorie- and expenditure-based shares of food groups. This study 

highlights the importance of formalizing non-farm livelihoods to improve food and nutrition 

security in rural Vietnam. 
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CHAPTER 1: Introduction 

In the first year of this millennium, 189 national leaders gathered at United Nations 

Headquarters to adopt the Millennium Declaration that stated eight Millennium Development 

Goals (MDGs) for the world, of that the first MDG was about food and nutrition security 

(FNS).1 After 20 years, the MDGs have not been completely achieved. A number of developing 

countries in Asia and sub-Saharan Africa have fallen behind the rest of the world in eradicating 

hunger and even suffered more severe malnutrition. FNS is generally worse in rural areas where 

agriculture is the predominant household livelihood. Meanwhile, a dramatic shrinking in 

agricultural land area and average farm sizes combined with the impacts of other socio-

economic factors such as climate changes and industrialisation have induced rural farming 

households towards other livelihood activities.  

This thesis aims to study three questions on the links between rural land ownership, household 

livelihoods and FNS in developing countries. The questions are: 

(1) What are the links between land ownership, livelihoods, household food security and 

child nutrition in rural India? 

(2) Is there any evidence of an agriculture-nutrition disconnect in child nutrition outcomes 

in rural Myanmar? 

(3) What is the influence of household’s involvement in informal and formal non-farm 

wage employment on household food security in rural Vietnam? 

                                                             
1 The MDGs include (1) Eradicate extreme poverty and hunger; (2) Achieve universal primary education; (3) 

Promote gender equality and empower women; (4) Reduce child mortality; (5) Improve maternal health; (6) 

Combat HIV/AIDS, malaria and other diseases; (7) Ensure environmental sustainability; and (8) Develop a 

global partnership for development.  

Available from: http://www.un.org/en/mdg/summit2010/pdf/List%20of%20MDGs%20English.pdf. 

http://www.un.org/en/mdg/summit2010/pdf/List%20of%20MDGs%20English.pdf
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The focus of the first paper is rural India. Within South Asia, the region with the highest 

prevalence of undernourishment, India accounts for the largest proportion of food insecure 

people, approximately 255 million. Although land is an important productive asset and often 

accounts for a substantial proportion of rural household income, three-quarters of rural Indian 

households are either landless or only have access to marginal land. The manner in which land 

ownership affects rural households’ agricultural production and other livelihoods may have 

important implications for FNS. The first paper, therefore aims to examine the relationships 

between land ownership, household livelihoods, food security and child nutrition in rural India. 

This study employs data from the Young Lives Survey, a panel dataset covering the same 

households and children over a period of 11 years. This is the first study to link household’s 

land access, livelihoods, and food security to child nutritional outcomes for the same 

households and children over a long period (2002 to 2013). This is an important complement 

to the existing empirical evidence found by cross-sectional studies as this study can account 

for unobserved heterogeneity across individuals, which is likely to have a large influence on 

both livelihoods and nutrition. From a policy perspective, our study is important given the 

stalling or worsening progress in child nutritional status observed recently in India, despite the 

Government of India running several social safety programs. 

The focus of the second paper is rural Myanmar. Rural Myanmar provides an ideal setting for 

testing the links between agriculture and FNS, given it is a mainly agrarian country that is 

simultaneously a net food exporter but with severe problems of rural poverty and malnutrition. 

Its prolonged political and economic isolation also leads to a scarcity of reliable datasets. We 

contribute to the limited understanding about Myanmar by using a unique panel dataset that 

comes from a survey conducted repeatedly in February-April 2016 and in October-November 

2017 in six rural townships. The panel data allow us to be the first empirical study investigating 

the changes in child nutritional status over time in Myanmar. Secondly, we are able to take into 
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account the influence of home garden ownership, non-farm livelihoods and migration on 

household food security and child nutrition. Finally, this paper provides evidence to support 

previous findings about the “agriculture-nutrition disconnect” phenomenon and child age 

effects on the links between agriculture and child nutrition.  

The two above studies from India and Myanmar report a decline in reliance on farming and a 

trend towards greater non-farm livelihoods among rural households. However, the paper from 

India finds insignificant influence of non-farm livelihoods and the paper from Myanmar finds 

some evidence on the negative influence of non-farm livelihoods on FNS. Non-farm work may 

be either informal or formal. Informal non-farm employment is typically seasonal, unstable, 

precarious, under-paid and lacks social protection against income shocks that may 

consequently reduce household’s food expenditures. This is likely to adversely affect 

household food security relative to those households with more secure formal type of 

employment. This aspect has previously been under-researched in the food security literature. 

The third paper therefore aims to examine the links between informal and formal wage 

employment and household food security in rural Vietnam. We employ panel data from the 

nationally representative Vietnam Household Living Standards Survey conducted in 2010, 

2012 and 2014 that is unique in providing information on both informal employment and food 

consumption at the household level in Vietnam. 

The third paper contributes to the both existing literature and policy perspectives. Firstly, non-

farm employment is dominated by informal labour, and informal employment is often 

associated with greater poverty and uncertainty. Secondly, this study is able to minimize 

potential estimation bias which may come from the heterogeneity across households and the 

endogeneity in employment choices. The study will explore if there is a need to increase 

opportunities for formal employment to improve FNS in rural Vietnam. 
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CHAPTER 2: Links between household land, livelihoods, food and 

nutrition security: Panel data evidence from rural India 

2.1. Introduction 

Hunger remains a pervasive problem globally with an estimated 821 million people not getting 

enough to eat, representing more than 1 in 9 of the world’s population (World Food Program, 

2019). The bulk of the world’s food insecure and undernourished populations live in rural areas 

of developing countries (FAO, 2014), and from 2014 to 2019, severe food insecurity increased 

from 8.3 per cent to 9.7 per cent of the world’s population, the equivalent of 144 million 

additional people (FAO et al., 2020). The State of Food Security and Nutrition in the World 

2020 report has highlighted the critical role of a diverse diet to prevent malnutrition, the need 

to improve the nutrient adequacy of diets, and the transformation of food systems to support 

affordable healthy diets. However, the cost of a healthy diet currently exceeds national average 

food expenditures in most developing countries (Herforth et al., 2020). Despite great progress, 

South Asia remains the region with the highest prevalence of undernourishment (World Food 

Program, 2019), with India the largest country in the region accounting for 255 million food 

insecure people.  

In India nutritional outcomes are generally worse in rural areas where agriculture is the 

predominant occupation of nearly two-thirds of the rural labor force (Gillespie et al., 2012; 

Kadiyala et al., 2014; Ruel & Alderman, 2013), a phenomenon called the agriculture-nutrition 

disconnect. In these settings, income from land often accounts for a substantial proportion of 

household income, with income generation and diversification of livelihoods critically 

dependent on asset ownership (Foster et al., 2011). Since land is an important input for 

agricultural production that provides farming households with own-produced food and income 

to purchase market food, land ownership is expected to improve food and nutrition security 
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(Tschirley & Weber, 1994). Land is regarded as a valuable asset that the owner can mortgage 

to access credit or sell for cash when they face economic shocks (Rammohan & Pritchard, 

2014; Wang et al., 2020). 

However, notwithstanding the importance of land ownership, three-quarters of rural 

households in India are either landless or only have access to marginal land (Government of 

India, 2013). Furthermore, farming households are significantly reliant on rainfall for 

agricultural production and face difficulty in accessing markets for agricultural inputs and 

outputs (Khanal & Mishra, 2017; Pritchard et al., 2017). The small size of agricultural land also 

constrains food production (Pritchard et al, 2013; Rais et al., 2009), making it difficult for small 

farmers to meet their food consumption needs through own-production (Kadiyala et al., 2014). 

A majority of agricultural land in India is privately owned, and transferred inter-generationally, 

which makes land ownership per capita smaller with each successive generation (Rao, 2006). 

Non-farm activities have therefore become increasingly important source of livelihood for rural 

households (D’Souza et al., 2019; Lanjouw et al., 2013), with non-farm income now making 

up approximately half of total farm household’s income (Haggblade et al., 2010). This suggests 

that rural households in India may have become increasingly less reliant on land and 

agricultural livelihoods. This phenomenon is widely observed not just among small 

landholding households but also in medium and large-farming households (Pritchard et al., 

2013; Pritchard et al., 2017). 

However, in a country like India with diverse agro-climatic variations, agricultural systems, 

and informality of non-farm activities, the role of non-farm livelihoods on food and nutrition 

security is empirically ambiguous. The question assumes importance at a time when 

unemployment levels and rural distress in India are high (Himanshu, 2018; IIPS & ICF, 2020; 

Narayanan & Gerber, 2017; Saxena, 2018). Early trends from the partially released India’s 
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latest National Family Health Survey (NFHS-5) 2016-2019 show a worsening of nutrition 

outcomes for both children and adults. In particular, child anthropometrics has either worsened, 

or is stagnant in a majority of Indian states where data are available (IIPS & ICF, 2020). 

Against this background, our paper for the first time addresses the links between household 

land, livelihoods, food security and child nutritional outcomes. Our analysis offers three main 

contributions to the existing literature. Firstly, we examine the influence of land ownership, 

non-farm livelihoods and household food security on child nutritional outcomes using the same 

cohort of children (and their households). While the relationships between access to land and 

food security at the household level are widely studied (Pritchard et al., 2017; Rajuladevi, 

2001), the role of household non-farm livelihoods in influencing food and nutrition security is 

under-researched.  

Secondly, our analyses draw on four waves of the Young Lives Survey, a unique panel dataset 

covering approximately 1,209 young children and their households from 2002 to 2013, in the 

states of Andhra Pradesh and Telangana in India. Our analysis is able to link household’s land 

access, livelihoods, and food security to child nutritional outcomes for the same households 

and children over an eleven-year period. To the best of our knowledge, ours is the first paper 

to do so using a panel dataset. This is an important complement to the existing empirical 

evidence found by cross-sectional studies as it can account for unobserved heterogeneity across 

individuals, which is likely to have a large influence on both livelihoods and nutrition.  

We show the influence of household access to land and food security on child nutritional 

outcomes, for the same group of children from 2002 to 2013. In particular, the unique dataset 

used for analysis contains information on agricultural land, non-farm livelihoods, food security 

and anthropometric measures in a single dataset.  
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2.2. Literature review  

Global evidence shows that the relationship between land, food, and nutrition security is mixed 

(Shankar et al., 2019). Households with large landholdings have greater access to food in 

Kenya and Myanmar (Muraoka et al., 2018; Rammohan & Pritchard, 2014), and have better 

child nutritional outcomes in Bangladesh (Holland & Rammohan, 2019). On the other hand, 

access to agricultural land is not positively associated with dietary diversity of women and 

children aged 6-18 months in Bangladesh and Nepal (Harris-Fry et al., 2015; Mulmi et al., 

2017), and does not improve child nutritional status in Nepal (Dorsey et al., 2018; Shively & 

Sununtnasuk, 2015).  

Although farming households are also dependent on markets for food consumption (Sibhatu et 

al., 2015), prices of purchased food are often higher than own-produced food due to costs of 

storage, transportation, and distribution (Burgess, 2001). In some poor and remote areas in 

India, households still mainly consume their own-produced food due to the non-availability or 

difficult accessibility to markets (Parappurathu et al., 2015). 

Previous research shows that non-farm income improves food consumption and dietary 

diversity in Nigeria (Babatunde & Qaim, 2010; Ojeleye et al., 2014), Northern Ghana (Owusu 

et al., 2011), Tanzania (Lanjouw et al., 2001), and has positive effects on child anthropometry 

in Ethiopia (Block & Webb, 2001). Non-farm income can also be used to invest in agricultural 

production or used as collateral to access credit (Reardon et al., 1994) that ultimately improves 

households’ income and choice of food.  

D’Souza et al. (2019) and Rahman & Mishra’s (2019) study using panel data from the Indian 

Human Development Survey (IHDS), controlling for land ownership and other household 

socio-economic characteristics both show that non-farm livelihoods are positively associated 

with household food and nutrition security. They find that households involved in non-farm 
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activities are more likely to have higher food expenditure, especially on non-cereal items and 

greater dietary diversity. D’Souza et al.’s (2019) study finds that income from non-farm 

livelihoods reduces the households’ probability of having poor diets (measured using the 

calorie share from household member’s consumption of staple food) by 31 percentage points, 

and household members having full-time jobs also improve the households’ diet quality.  

Studies using Young Lives Survey dataset such as Humphries et al. (2015), Humphries et al. 

(2017), and Singh et al. (2014), also study the relationship between food security and child 

stunting. However, their study differs from ours in several respects. Both Humphries et al. 

(2015) and Humphries et al. (2017) make multi-country comparisons of child stunting and food 

security and household expenditure, respectively, but they do not incorporate the role of land 

ownership and the agricultural households. Moreover, they focus on older children aged 5 years 

in 2006 and 8 years in 2009. Similarly, Singh et al. (2014) study the influence of the midday 

meal scheme program (a food supplement program implemented among school-age children) 

on child stunting, comparing children between 2002 and 2006. Our study, on the other hand, 

focuses on the nexus between land ownership, food security, and child stunting, taking into 

account four waves of the survey (2002, 2006, 2009 and 2013), and focusing on children aged 

around one in 2002.  

It is critical to understand how these changes to rural livelihoods interact with household food 

and nutrition security. However, a clear understanding of the linkages between land ownership, 

livelihood diversification and household food and nutrition security is lacking due to the 

absence of panel data. By using the unique panel dataset Young Lives Survey, our study seeks 

to address this research gap. 
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2.3. Data and Methodology 

The data for our analysis come from four rounds of the Young Lives Survey in India. The Young 

Lives Survey has been conducted repeatedly among the same children since 2002 with the aim 

of investigating childhood poverty among approximately 12,000 children (Kumra, 2008). In 

India, the survey was conducted in 2002, 2006, 2009, 2013, and 2016 in the states of Andhra 

Pradesh and Telangana - in which the surveyed districts were identified by a ranking based on 

a number of criteria related to the development of economy, human resources, and 

infrastructure (Kumra, 2008). There were 20 surveyed sites in three different agro-climatic 

areas including Coastal Andhra, Rayalseema, and Telangana. In each site, 100 children aged 

around one (classified as a younger cohort), and 50 children aged around eight (classified as 

an older cohort) in 2002 were randomly selected, with one child per household. The data 

include detailed information on child anthropometric outcomes that potentially provides more 

reliable and more accurate measures of food and nutrition security compared to other self-

reported measures. Additionally, the data also include a wide range of information on the socio-

economic and demographic profiles of the children’s households, in particular access to land, 

livelihoods, and other socio-economic characteristics. 

The surveys follow around 2,000 younger-cohort children, who were on average around 1 year 

old at the time of the first round in 2002, and 1000 older cohort children, who were about 8 

years old in 2002. We focus on the younger cohort due to a greater availability of their 

anthropometric information. We do not include the last round (2016) when the children were 

around 15 years old due to the non-availability of anthropometric measurements. We also 

exclude observations with missing values and those with abnormal anthropometric outcomes 

(height-for-age z-score < -5 or >5). The final sample for our empirical analysis consists of 1,209 
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children from rural households for whom we have information for all our variables of interest 

from 2002 to 2013.  

2.3.1. Dependent variables 

2.3.1.1. Child nutritional status 

The prevalence of child stunting is one of the four indicators used to measure the Global Hunger 

Index (Grebmer et al., 2019). At the household level, child anthropometrics is widely used 

indicator of household food insecurity (de Haen et al., 2011; Smith & Haddad, 2015). Data 

from India’s NFHS 2015-16 show that 78 per cent of India’s malnourished children lived in 

rural areas (IIPS & ICF, 2017), and in 2017, approximately 38 per cent of pre-school age Indian 

children were stunted, a 10 percentage points reduction compared to 2012 (FAO, 2018). Early 

trends from the recently released NFHS5 (2016-2019) paint a poor picture of child malnutrition 

with child stunting having worsened (stagnated) in 10 (8) out of 22 Indian states, wasting and 

underweight increased in 11 out of 22 and overweight increased in 16 and only 1 state has seen 

a decline in child overweight (IIPS & ICF, 2020). 

In this analysis, our main dependent variable child nutritional status is measured using height-

for-age z-score (haz). The haz is calculated using children’s height/length and date of birth and 

refers to the number of standard deviations below or above the median height of reference 

population used by 2006 WHO Children Growth Standard (WHO, 2010). The reference 

standards were constructed using the WHO’s Multicentre Growth Reference Study conducted 

between 1997 to 2003 in Brazil, Ghana, India, Norway, Oman, and the USA.2 The reference 

standards present possibly normal anthropometric measures of children who were raised in a 

seemingly optimal environment without any constraints on their linear growth, controlling for 

                                                             
2 Available at https://www.who.int/childgrowth/mgrs/en/ [30 January 2020]  

https://www.who.int/childgrowth/mgrs/en/
https://www.who.int/childgrowth/mgrs/en/
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socio-economic disparities among them (WHO Multicentre Growth Reference Study Group, 

2006). 

The haz measure shows the extent to which children have either fallen or improved relative to 

the reference population. However, in order to implement nutritional interventions policy 

makers need to identify stunted children who experience significant growth faltering, compared 

to the reference population. Child stunting can have significant adverse consequences on the 

physical and mental development of children that is likely to limit their learning capacity and 

working productivity (de Onis & Branca, 2016). A child is defined as being “moderately 

stunted” if -3 ≤ haz < -2 standard deviations below the reference population and as “severely 

stunted” if haz <-3 standard deviations below the reference population. We therefore use both 

dependent variables “haz” and “stunting” as dependent variables in our empirical analysis. 

2.3.1.2. Food insecurity status and dietary diversity measures 

The food security measure in the Young Lives survey was based on the FAO’s Household Food 

insecurity access scale (Coates et al., 2007), and focused on the extent to which a household 

had access to nutritionally adequate food. The food insecurity variables are constructed using 

self-reported responses to a series of questions on the household’s food insecurity status in the 

last 12 months. These include (i) Worry about running out of food; (ii) Not able to eat preferred 

foods; (iii) Eat a limited variety of foods; and (iv) Eat unwanted foods. We create a binary 

variable for each of these questions, taking on a value of 1 to indicate the household’s food 

insecurity status, 0 otherwise. Respondents were also asked to self-assess their household’s 

food situation in the last 12 months prior to the survey by choosing one of four potential 

responses. These include: “always eat enough”, “eat enough but not always”, “sometimes not 

eat enough”, and “frequently not eat enough”. We categorize a household as being “food 
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secure” if the respondent chose the first answer, otherwise they are classified as being “food 

insecure”.  

In addition, there is detailed data on household consumption of different food items, in the 2 

weeks prior to the survey. We categorize these into the following five groups: (i) grain, (ii) 

fruits, vegetables, and pulses, (iii) eggs, (iv) milk and dairy products, and (v) meat and fish.  

Accordingly, we use three groups of dependent variables: household’s food insecurity status, 

household’s dietary diversity (proportion of each food group in total consumption), and as a 

robustness check we include the purchased proportion of food among all sources of food for 

each food group. Information on food security was only collected consistently in 2009 and 

2013.3 The dependent variables included in our analysis by years of survey are shown in Table 

2-7 in the Appendix. 

2.3.2. Explanatory variables 

Our main explanatory variables include household’s agricultural land-owning status, the 

occupation of household members, particularly their participation in farm and non-farm 

activities.  

2.3.2.1. Ownership of agricultural land 

Detailed information was collected on all types of agricultural land ownership, in particular 

whether the household owned, borrowed, rented, or sharecropped in the last agriculture year in 

2002, 2006, 2009, and 2013. However, owned land areas made up a majority of total land areas 

and there was no further information on the terms and costs of the borrowing and renting land 

                                                             
3 Food insecurity status was collected in 2006, but the questionnaire was different compared with 2009 and 2013, 

while household food consumption was collected in 2006, 2009 and 2013. To make the analysis consistent by 

using the same sample for all the three groups of dependent variables indicating food security at the household 

level, we only investigate the household’s food insecurity status, dietary diversity and purchased proportion of 

food groups in 2009 and 2013.  
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and sharecropping activities involved by the households. We therefore focus on agricultural 

land owned by the surveyed households, as ownership of agricultural land allows households 

to make production-related decisions (Muraoka et al., 2018). Specifically, in keeping with the 

classification used in the Agricultural Census of India4 we categorize households as being 

marginal landowners if they own < 1.25 acres, small landowners if they own 1.25-5 acres, and 

large landowners if they own > 5 acres.  

2.3.2.2. Household livelihoods 

In the survey, respondents reported the main occupations of household members aged 15-64 

years over the last 12 months. In our main analysis, a household is categorised as being involved 

in farm work, if a majority of working members aged 15-64 years were self-employed or 

employed in agriculture as a wage employee, were annual farmer workers, or had other 

agricultural jobs. Similarly, a household is classified as being involved in non-farm livelihoods 

if a majority of working members aged 15-64 years were employed in non-farm activities. A 

household was classified as having a balanced farm/non-farm livelihood if an equal number of 

household members aged 15-64 years were employed in farm and non-farm activities. 

We additionally control for the household’s socio-economic, demographic and geographic 

characteristics by including variables such as geographical region, caste5, religion, wealth 

quintiles, characteristics of household head (age, gender, and educational attainment), 

household size, and the ratio of children aged under five out of the household size. Social 

programs such as Public Distribution System (PDS), National Rural Employment Generation 

                                                             
4 Available at http://agcensus.dacnet.nic.in/nationalT1sizeclass.aspx [30 January 2020]  
5 The caste system in India has existed for more than 3,000 years dividing the society into different social status 

by a strictly fixed hierarchy including Scheduled Tribes (ST), Scheduled Caste (SC), other Backward Caste (BC), 

and other upper castes  (Mahadevan & Suardi, 2013). Caste has been empirically shown to be closely associated 

with inequality in India in which lower-caste households are more disadvantaged in accessing land and productive 

assets, therefore appear to have lower income and poorer access to food (Mahadevan & Suardi, 2013; Newman 

& Thorat (Eds.), 2010).  

http://agcensus.dacnet.nic.in/nationalT1sizeclass.aspx
http://agcensus.dacnet.nic.in/nationalT1sizeclass.aspx
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Scheme (NREGS), Rajiv Aarogyasri Health Insurance Scheme (RAJIV) and Indira Kranthi 

Patham Project (IKP) may improve access to food and healthcare in India (George & McKay, 

2019; Narsaiah, 2019). Unfortunately, information on these programs’ participation were 

missing in 2002 and 2006. In an attempt to control for this, we include a variable indicating if 

the households participated into any among those programs. The empirical results suggest that 

the influence of the social programs is statistically insignificant and does not affect our main 

results. Therefore, we decided not to include this variable in our main analysis. 

We also include children’s age and gender as controls (Fenske et al., 2013; Kumar et al., 2015; 

Shively & Sununtnasuk, 2015). Empirical evidence shows that maternal education is strongly 

associated with child nutritional status (Akseer et al., 2018; Johri et al., 2016). We include the 

educational attainment of primary caregivers, noting that in most cases they were typically the 

child’s mother. Access to safe drinking water and clean toilets have been associated with an 

improvement in sanitation and hygiene that has been found to reduce child undernutrition (Rah 

et al., 2015; Spears, 2013). Accordingly, we include variables indicating access to safe drinking 

water and clean toilets in the analysis. 

Finally, there was a severe drought in the surveyed region in 2002 that may adversely affect 

child nutritional status (Singh et al., 2014). The Young Lives Survey collected information on 

whether the households were affected by droughts, this information was not available in 2002. 

We assume that a child affected by the 2002 drought if that child was not stunted in 2002, but 

was stunted in 2006.  

2.3.3. Empirical strategy 

In the empirical analysis, we use OLS estimates and Fixed-effects models for the continuous 

dependent variable (haz), and Probit models for the discrete dependent variables (stunting, 

moderate stunting, and severe stunting).  
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2.3.3.1. OLS estimates 

In the OLS specification, the general model is written as: 

ℎ𝑎𝑧𝑗 =  𝛼0 + 𝛼1𝑙𝑎𝑛𝑑𝑗 + 𝛼2𝑙𝑖𝑣𝑒𝑙𝑖ℎ𝑜𝑜𝑑𝑗 + 𝛼3𝑋𝑗 +  𝜆𝑟 +  𝜏𝑡 +  𝜀     (1) 

where the subscript ‘j’ indicates the child j; 𝑙𝑎𝑛𝑑𝑗 indicates category of the household’s 

agricultural land sizes (landless, marginal, small, and large) where is home to the child (in the 

surveys, one child was selected per household), and 𝑙𝑖𝑣𝑒𝑙𝑖ℎ𝑜𝑜𝑑𝑗 indicates the household’s 

livelihood; 𝑋𝑗 is a vector of children’s, caregivers’ and households’ characteristics; 𝜆𝑟 indexes 

region dummies; 𝜏𝑡 indexes year dummies; and 𝜀 is the error term. The coefficient 𝛼1 and 𝛼2 

capture the influence of land and livelihoods on haz. 

2.3.3.2. Panel Fixed-effects  

The naïve OLS estimates may be biased due to the influence of time-invariant unobserved 

heterogeneity across individuals. These could include variables such as their genetic 

characteristics, pre-natal maternal health, birth weight, childhood congenital diseases or 

physical abnormality. These biases can be minimized by using Panel Fixed- or Random-effects 

models. The general model is given as: 

ℎ𝑎𝑧𝑖𝑡 =  𝛽0 + 𝛽1𝑙𝑎𝑛𝑑𝑖𝑡 +  𝛽2𝑙𝑖𝑣𝑒𝑙𝑖ℎ𝑜𝑜𝑑𝑖𝑡 +   𝛽3𝑋𝑖𝑡 +  𝜆𝑟 +  𝜏𝑡 + 𝜔𝑖 +  𝑢𝑖𝑡     (2) 

where the subscript ‘it’ indicates the child i in year t; the terms 𝑙𝑎𝑛𝑑𝑖𝑡, 𝑙𝑖𝑣𝑒𝑙𝑖ℎ𝑜𝑜𝑑𝑖𝑡 indicate 

the household’s agricultural land sizes and livelihoods (in the surveys, one child was selected 

per household); 𝑋𝑖𝑡  includes characteristics of the children, their caregivers and households as 

interpreted in Model 1; 𝜔𝑖  represents the unobserved time-invariant characteristics determining 

child nutritional status that is correlated and uncorrelated with the explanatory variables in 

Fixed- and Random-effects models, respectively; and 𝑢𝑖𝑡 is a random error term. 
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We choose the more appropriate model based on results from a Hausman test of the correlation 

between 𝜔𝑖 and the explanatory variables, with the null hypothesis that there is no significant 

correlation indicating that the preferred model is the Random-effects model. The results show 

statistical significance at p < 0.01 (Table 2-5), indicating that there is enough evidence to reject 

the null hypothesis and use a Fixed-effects model.  

2.3.3.3. Probit marginal effects  

For the other binary dependent variables, we employ Random-effects Probit models. The 

models assume that the heterogeneity between children is random, that allows for us to include 

time-invariant characteristics such as the child’s gender, caste and religion as explanatory 

variables in the analysis. We report marginal effects to reflect the influence of each explanatory 

variable on children’s probability of being stunted, moderately stunted, and severely stunted, 

holding all other explanatory variables constant. 

2.4. Results  

2.4.1. Descriptive statistics 

2.4.1.1. Characteristics of the panel sample 

The socio-economic and demographic characteristics of our sample are presented in Tables 2-

1, 2-2 and 2-3. Table 2-1 presents the descriptive statistics for each of the survey years. From 

Table 2-1, we observe that the mean haz was -1.56 standard deviations (SDs), approximately 

34.3 per cent of the children in our sample are stunted, with severe stunting observed among 

7.3 per cent of the children. Over the period 2002 to 2013, mean haz worsened, from being -1.33 

SDs in 2002 below the reference population in 2002 to -1.56 SDs below the reference population 

in 2013. The prevalence of stunting decreased slightly from 33 per cent to 31 per cent and 

severe stunting reduced from 11 per cent in 2002 to approximately 5.7 per cent in 2013. In 
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addition, we find a worsening of haz (-1.33 SDs to -1.75 SDs), stunting (33 per cent to 39 per 

cent) and moderate stunting (22 per cent to 32.5 per cent) between 2002 and 2006, with an 

improvement observed in each of the subsequent waves from 2006 to 2013. This likely reflects 

the adverse effects of the drought of 2002, and is in keeping with the findings of Singh et al. 

(2014), who use the same dataset to show that the severe drought that occurred in this region 

in 2002, impacted negatively on child stunting among young children. They find that although 

complementary feeding through midday meal schemes would have mitigated the negative 

effects of the drought for this cohort, it was not enough to reduce the growth deficits. 

From Table 2-1, we also observe that while the size of average household land ownership 

remained around 2.2 acres throughout the period, and between 2002 and 2013 there was a shift 

in livelihoods away from farm work. In particular, households whose farm was the main work 

accounted for 76.7 per cent in 2002 and the proportion reduced to 62.5 per cent in 2013, and the 

proportion of households who had a balance in farm and non-farm work rose from 10.3 per cent 

to 18.4 per cent between these years (Table 2-1). Over the study period 2002- 2013, there was 

a notable decrease in land ownership at the upper end (> 5 acres) - from 13.1 per cent in 2002 

to 8.7 per cent in 2013, and at the lower end among landless and marginal farmers (decreasing 

from 57.5 per cent to 49.8 per cent). On the other hand, there was an increase in small 

landowners from 29.4 per cent in 2002 to 41.5 per cent in 2013.  

Only about 10 per cent of the children in our survey were from households classified as being 

large landowners in Andhra Pradesh and Telangana. This is consistent with findings from other 

Indian states (Mahapatra, 2007). Approximately 92 per cent of the households have access to 

safe water sources, but only 13 per cent of them use clean toilets. Generally, we observe a slight 

improvement in hygiene and sanitation between 2002-2013. 

[Table 2-1 about here] 
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2.4.1.2. Child nutritional status by land size and livelihoods 

In Table 2-2, for landholding households we present data on children’s haz and stunting 

prevalence disaggregated by household land size. Notably, there are statistically significant 

differences in child nutrition, particularly in early childhood and in the drought year 2002. In 

particular, children from landless households have a mean haz of -1.41 SDs and stunting 

prevalence was 34.8 per cent. On the other hand, children from households owning more than 

5 acres of land have a significantly better haz (-0.93 SDs) and a stunting prevalence of 20 per 

cent. The prevalence of severe stunting is also less than a third among children from the largest 

land holding households (3.8 per cent compared to 11.5 per cent among children from landless 

households).  

We do not observe any statistically significant effects in subsequent waves, suggesting that large 

land-owning households were able to mitigate some of the potential adverse effects of the 

drought on child nutrition. 

[Table 2-2 about here] 

In Table 2-3, we present child nutritional indicators disaggregated by households’ farm and non-

farm livelihoods. While there is no statistically significant difference between the two groups, 

we do observe that in early childhood in 2002, the haz is better for households mainly involved 

in farm compared to non-farm. However, the drought in 2002 may have adversely affected 

farming households, as child nutrition is better in non-farming households in waves 2006, 2009, 

and 2013.  

[Table 2-3 about here] 

To better understand the factors driving food and nutrition security among farming households, 

in Table 2-4 we focus on the food consumption patterns among the 610 land-owning 
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households. The figures are only available over the period 2009-2013 since information on food 

consumption was not collected in 2002, and was not consistently collected in 2006 compared to 

the two later survey years. Nevertheless, this gives us information on self-reported household 

food security and dietary diversity among agricultural landholding households. Although 

household food insecurity has declined significantly, it is still high among households in our 

sample. On average, approximately 72.2 per cent of households experienced food insecurity, 

26.6 per cent reported being worried about not having enough food, 61.5 per cent of the 

households could not eat their preferred food, 30.1 per cent consumed a limited variety of food, 

and 21.3 per cent ate unwanted food.  

In terms of dietary composition, the consumption of staples such as grain, fruits, vegetables, 

and pulses still accounted for more than half of total household food consumption, and this 

proportion remained unchanged between the two periods. Meat & fish made up about 11 per 

cent, followed by eggs, milk, and dairy products.  

In Table 2-4, we also report the proportion of food consumption that was purchased from 

markets. Approximately 75.3 per cent of food consumption within landowning households was 

purchased from markets, the highest proportion was observed for meat, fish, fruits, vegetables, 

and pulses. However, with regards to food commodities such as grain, milk, and dairy products, 

our results suggest that in the sample of agricultural landowning households, own-production 

and livestock ownership still plays a crucial role. Notably, there was only a small increase in the 

proportion of grains purchased (from 47.1 per cent in 2009 to 49.6 per cent in 2013), with a 

small reduction in the consumption of purchased meat and fish, milk and dairy products, and 

fruits, vegetables and pulses between 2009 and 2013.   

[Table 2-4 about here] 
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2.4.2. Empirical results 

Table 2-5 presents the main empirical results showing OLS, Fixed-effects, and Probit 

estimation on the associations between child nutrition, household land ownership, and 

livelihoods. The key findings from our analysis can be summarised as follows: Firstly, children 

from farming households with > 5 acres of land have significantly higher haz, and a 

significantly lower probability of being stunted, relative to children from landless households. 

Secondly, in the sample of landless households, we observe that a transition from farm to non-

farm work is associated with an improvement in haz between 2006 and 2013. Thirdly, our 

robustness results show that among landholding households, agriculture production diversity 

is associated with a greater dietary diversity of consumption (more consumption of fruits and 

vegetables). Finally, we observe statistically significant and large effects of the 2002 drought 

on child stunting.   

Empirical results are presented in Columns 1-5 of Table 2-5. OLS and Fixed-effects models 

are presented for haz (Columns 1 and 2) and Probit model estimates are presented for the 

probability of being stunted, moderately stunted, and severely stunted (Columns 3- 5).  

2.4.2.1. Children’s height-for-age z-score 

From Table 2-5, we observe that children from households with > 5 acres of agricultural land 

have better nutritional outcomes, relative to landless households. In particular, children from 

large-landowning households involved have 0.20 SDs higher haz (in OLS estimate in Column 

1) and 0.12 SDs higher haz (in the Fixed-effects model in Column 2), relative to the reference 

category.  

Not surprisingly, the drought has a significant negative effect on haz. The children from the 

households affected by the drought have 0.49 SDs lower haz compared to those not affected by it.  
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We also observe that relative to 2002, there is a statistically significant and monotonic increase 

in haz in each of survey rounds. The educational level of the household head and caregiver is 

positively associated with children’s haz in the OLS estimates (Column 1).  

2.4.2.2. Child stunting probability 

Table 2-5 shows that relative to a child from a landless household, a child from large-

landowning households has 26 percentage points lower probability of being stunted (Colum 3). 

We also observe negative influence of the largest land size on moderate and severe stunting 

probability of children although the coefficients are not statistically significant (Columns 4 and 

5 - Table 2-5). 

The drought in 2002 has increased the probability of a child being stunted by 123 percentage 

points, the probability of being severely stunted by 114 percentage points. The finding that 

female children have a lower probability of being stunted is unexpected but in keeping with 

some previous findings of insignificant gender inequality in India (Kanjilal et al., 2010). The 

influence of age effects is as expected, child age is negatively associated with their nutritional 

status, but the associations turn positive when the children grow older. 

As expected, sanitation and hygiene are negatively associated with stunting, confirming 

previous findings (Cumming & Cairncross, 2016; Rah et al., 2015; Spears, 2013). Finally, social 

status and household wealth have significant impacts on child nutrition. Children living in upper 

castes and wealthy households have significantly higher haz and are less likely to be stunted. 

For example, relative to a child from the poorest wealth quintile, a child from the richest wealth 

quintile has 39 and 73 percentage points lower probability of being stunted and severely stunted, 

respectively (Columns 3 and 5). Meanwhile, a child from Scheduled Tribes and Other Backward 

Castes has 67 and 42 percentage points lower probability of being stunted compared to a child 

from other upper castes (Column 3). 
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The findings on the relationship between household land, livelihoods, and child nutritional 

status in Table 2-5 are consistent with the descriptive statistics presented in Table 2-2, and in 

keeping with previous research from India that greater access to land improves food and 

nutrition security within farming households (Dasgupta, 2013; Pritchard et al., 2017; Rajuladevi, 

2001). However, these studies find that the area of agricultural land owned by a rural household 

must be large enough for food production and for a household to be food secure. For instance, 

Pritchard et al. (2013) find that rural Indian households with < 4 hectares are unable to produce 

a sufficient amount of food for their consumption. The reason may be that marginal and small 

farming households are easily influenced by market and government failures, and may find it 

difficult to access agricultural inputs and extension services (Birner et al., 2011). They mainly 

produce low-value products such as rice and wheat, while those owning large parcels of 

agricultural land have a higher ability to produce high-value products and commercialize 

production (Mahendra Dev, 2012).  

Our results are in line with the findings in Uttarakhand State by Rais et al. (2009) who show 

that for small farming households only have half of the food consumption coming from their 

own-production. However, households who have access to large parcels of agricultural land 

may be able to better improve dietary diversity and nutrition through agricultural production 

rather than through non-farm activities, because in India, non-farm employment in the informal 

sector is mainly casual or being self-employed with low and unstable payment (D’Souza et al., 

2019). This could be a reason why non-farm livelihoods showed a negative and insignificant 

association with the haz in the study population.  

[Table 2-5 about here] 
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2.4.2.3. The effect of transition in household livelihoods on child nutrition 

Table 2-6 presents the influence on child nutrition from transition in household livelihoods 

between farming and non-farm work. Traditionally, lack of land is a major reason for 

households to shift from farm work to non-farm work with a structural transition in the economy 

(Pingali et al., 2019).  We present the results of the transition in livelihoods separately for land-

owning and landless households. The transition is defined based on whether the surveyed 

children’s households mainly involved in farm work or non-farm work in 2006 and 2013. A 

household is defined as being with no transition between these two years if the household was 

mainly involved in farm work, non-farm work, or equally two types of livelihoods in both 2006 

and 2013. There were 757 households with “No transition”, 186 households changing from 

“Farm work to Non-farm work”, and 266 households changing from “Non-farm work to Farm 

work”. We use a Probit model for analysis and the improvement in haz between the two years 

as a dependent variable. The results show that there is no statistically significant effect among 

landowning households. However, among landless households a transition from farm to non-

farm is statistically significant and positively associated with an improvement in haz of children. 

In particular, the haz is 15 percentage points higher probability of being improved among 

children whose households did not own agricultural land and shifted from farm to non-farm 

work, relative to those landless households who did not have any change in livelihood between 

2006 and 2013.  

[Table 2-6 about here] 

2.4.3. Robustness tests 

We test the robustness of our results by focusing on the 610 landowning households who owned 

agricultural land and were surveyed in both 2009 and 2013. We use Fixed- and Random-effects 

models for continuous dependent variables measuring the proportion of each food group 
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consumed (dietary diversity) and the proportion of the purchased proportion of each food 

group. Probit models are used for discrete dependent variables measuring household’s food 

insecurity status. Results from the robustness tests are presented in the Appendix (Tables 2-8, 

2-9, and 2-10). 

2.4.3.1. Food insecurity status within agricultural landowning households 

The importance of agricultural land size in improving food and nutrition security is confirmed 

by the empirical results presented in Table 2-8. A household owning > 5 acres has 58, 39, and 

64 percentage points lower probability of experiencing food insecurity, not being able to eat 

preferred food, and eating unwanted food, respectively. Besides, we observe little evidence of 

the influence of field crops and raising livestock on reducing food insecurity status. One 

possible reason is that the dependent variables were based on a recall over a long period (12 

months) including all sources of foods (from both own-production and purchases).  

2.4.3.2. Dietary diversity within agricultural landowning households 

To better understand food and nutrition security within landowning households, we analyze 

the dietary diversity of their food consumption in the 2 weeks prior to the survey (Table 2-9). 

We choose Random-effects models based on the results of the Hausman test for each regression 

(shown in Table 2-9), and control for the proportion of purchased food within each food group. 

We observe evidence of the influence of field crop production and livestock ownership on the 

consumption of fruits, vegetables, pulses, milk, and dairy products. These results are in line 

with the findings of Kumar et al. (2015) that agricultural production diversity increased the 

consumption of fruits, vegetables, and pulses, and is also consistent with the findings of 

Pritchard et al. (2017) that raising livestock improves household’s milk consumption within 

rural households. On the other hand, the diversity of agricultural production is not significantly 

associated with the consumption of meat, fish, and eggs. The reason may be that these food 
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items are mainly purchased from markets (see Table 2-4). This finding is further confirmed by 

the positive associations between consumption of meat, fish and eggs, and the proportion of 

purchased component of these food items. Notably the coefficient is particularly large for meat 

and fish (Column 4 - Table 2-9).  

Given the observed importance of purchased food to the consumption of some food groups, we 

further examine the influence of agricultural production on the proportion of purchased food 

in Table 2-10. We choose Fixed- or Random-effects models based on the results of Hausman 

test for each regression (shown in Table 2-10). As expected, owning livestock reduces the 

proportion of milk and dairy products purchased by 15.8 percentage points. Similarly, an 

increase of one crop produced by a household decreases the proportion of purchased grain by 

4 percentage points, and the proportion of purchased fruits, vegetables, and pulses by 3.4 

percentage points. The results may explain why child nutritional status worsened in the period 

between 2002 and 2006 as shown in Table 2-1. In particular, this may be due to a significant 

reduction in the proportion of households whose farm work was their major source of 

livelihood (from 76.7 per cent in 2002 to 60.6 per cent in 2006). Unfortunately we are unable 

to address the issue of changes in the number of crops and livestock from 2002 to 2006, since 

detailed information on crop production was not collected in 2002. 

2.4.3.3. Child nutritional status and migration 

In India, previous research has found an increase in rural-urban migration (Bhavnani & Lacina, 

2017; Pritchard et al., 2013), with remittance from migrants empirically improving the 

investment and purchasing power of their households (Choithani, 2017), and increasing 

household’s dietary diversity (Rahman & Mishra, 2019). Deshingkar & Start (2003) find that 

migration in Andhra Pradesh is determined by the households’ access to land, livestock 

ownership, caste, and household size that are already controlled in our analysis.  
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Unfortunately, our survey did not collect direct information on migration. However, we have 

attempted to control for migrant household members by using the information on all types of 

remittances received, and on changes in residence among children compared to the previous 

survey round. First, we include a binary variable indicating whether households received any 

remittance in the last 12 months. This variable is expected to have a positive relationship with 

child nutritional status because remittances supplement household income. Secondly, the 

nutritional status of children may be influenced by whether they change their residential 

location. A child may move if their parents migrate. We control for this by excluding 149 

children who changed their residence between 2002-2013. The results presented in Table 2-11 

are consistent with our main analysis in Table 2-5. A child from households owning > 5 acres 

has a higher haz and a lower probability of being stunted, compared to those from landless 

households (Panels A & B). We do not observe any statistically significant relationship 

between the households’ involvement in non-farm livelihoods, receiving remittances and child 

nutritional status. Furthermore, the size of the coefficients and marginal effects of owning > 5 

acres are larger in Panel B compared to those in Panel A. This indicates what we are able to 

partly control for migration and our results are robust. 

2.4.3.4. Attrition bias  

Finally, our main results may be biased due to attrition when we construct panel data of children 

for analysis. In particular, children who were not repeatedly surveyed may be less healthy and 

may have died between survey rounds, and these children may be more likely to have a lower 

haz and higher probability of being stunted. Hence, we conduct a robustness test using pooled 

data of all eligible children for whom we have anthropometric information (haz >= -5 SDs and 

<= 5 SDs). Table 2-12 shows that the results are consistent for a pooled sample of 5,622 

observations compared to using the panel data of 4,836 observations.  
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2.5. Conclusions 

This paper investigated the associations between ownership of agricultural land, household 

livelihoods, food security and child nutrition in rural India, using a unique panel dataset 

covering a period of eleven years. Our empirical evidence conclusively shows that having a 

large parcel of agricultural land is strongly associated with better child nutrition outcomes and 

household food security. In particular, children from households owning > 5 acres of 

agricultural land have higher haz and a lower probability of being stunted, compared to those 

from households owning no agricultural land. The associations between agricultural 

production, food, and nutrition security were further analysed in the sub-group of landowning 

households. The results show that an increase in the number of field crops and livestock reduces 

the proportion of food purchased for consumption, a finding that is consistently observed for 

all main food groups. Migration and sample attrition between surveys do not impact on the 

relationship between land-livelihoods and child nutritional status.  

Our results show that after a worsening of haz between 2002 and 2006, there was an 

improvement in child nutrition, specifically child stunting and haz. This is consistent with 

Singh et al. (2014) who found that the 2002 drought in this region negatively impacted on child 

linear growth. However, there was a subsequent improvement in nutritional outcomes among 

school-age children, possibly due to the midday meal scheme which provided food 

supplements that enabled some catch-up in child haz (Singh et al., 2014). The statistical 

significant influence of the year dummy variables does support this claim, and likely accounts 

for unobserved variable bias and its change over the time.  

Our findings also suggest that transition from farm to non-farm work improves child nutritional 

status, but only among landless households. Previous studies do suggest that transition from 

predominately farm to non-farm as a major livelihood option is greater among landless 
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households compared to landowning households (Pingali et al., 2019). While access to land is 

still critical for improving household food and nutrition security among rural households, there 

has been a trend towards greater non-farm livelihoods, and a decline in reliance on farming, in 

particularly among landless and marginal farmers.   

From a policy perspective our findings are important given in the stalling or worsening progress 

in child nutrition indicators observed in the latest NFHS survey, despite the Government of 

India running several social safety programs. The evidence from Andhra Pradesh and 

Telangana validates the important role of access to agricultural land in addressing food and 

nutrition security in rural India.  
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Table 2-1. Descriptive statistics 

 Means 

Variable Overall 2002 2006 2009 2013 

Height-for-age z score (haz) -1.558 -1.330 -1.748 -1.592 -1.560 

Stunting 0.343 0.333 0.394 0.330 0.315 

Moderate stunting 0.269 0.223 0.325 0.271 0.258 

Severe stunting 0.073 0.109 0.069 0.059 0.057 

Households’ ownership of agricultural land      

Area of agricultural land owned (acres) 2.236 2.429 2.010 2.290 2.215 

Landless households 0.338 0.373 0.415 0.279 0.286 

Marginal landowner: Own < 1.25 acres  0.208 0.202 0.193 0.227 0.212 

Small landowner: Own 1.25-5 acres  0.355 0.294 0.309 0.403 0.415 

Large landowners: Own > 5 acres  0.098 0.131 0.084 0.091 0.087 

Household livelihoods      

Farm is the main work 0.641 0.767 0.606 0.566 0.625 

Non-farm is the main work 0.218 0.131 0.284 0.266 0.190 

Balance in farm and non-farm work 0.141 0.103 0.110 0.169 0.184 

Child characteristics      

Child is female 0.471 0.471 0.471 0.471 0.471 

Child's age (years) 6.561 0.985 5.357 7.938 11.967 

Household characteristics      

Head’s age 39.746 40.240 38.954 38.571 41.220 

Head is female 0.075 0.084 0.052 0.056 0.109 

Head completed primary education 0.301 0.156 0.290 0.373 0.385 

Head completed secondary education or higher 0.211 0.126 0.208 0.258 0.251 

Caregiver completed primary education  0.270 0.165 0.253 0.333 0.328 

Caregiver completed secondary education or higher 0.121 0.088 0.127 0.135 0.133 

Household size 5.458 5.620 5.691 5.587 4.934 

Ratio of children aged under five 0.066 0.052 0.103 0.086 0.022 

Region: Telangana 0.332 0.330 0.332 0.331 0.335 

Region: Coastal 0.336 0.337 0.336 0.337 0.335 

Region: Rayalaseema 0.332 0.333 0.333 0.333 0.330 

Caste: Scheduled Caste (SC) 0.203 0.203 0.203 0.203 0.203 

Caste: Scheduled Tribes (ST) 0.190 0.190 0.190 0.190 0.190 

Caste: Other Backward Caste (BC) 0.472 0.472 0.472 0.472 0.472 

Religion: Hindu 0.929 0.929 0.929 0.929 0.929 

Access to safe water sources 0.917 0.797 0.928 0.958 0.986 

Access to clean toilets 0.134 0.099 0.113 0.135 0.189 

Wealth quintile: Poorest 0.202 0.367 0.246 0.132 0.060 

Wealth quintile: Poorer 0.199 0.258 0.239 0.189 0.108 

Wealth quintile: Middle 0.206 0.208 0.232 0.239 0.146 

Wealth quintile: Richer 0.197 0.104 0.179 0.231 0.272 

Wealth quintile: Richest 0.197 0.062 0.103 0.209 0.413 

Observations 4,836 1,209 1,209 1,209 1,209 

 Notes: Proportions for discrete variables, and sample means for continuous variables are reported. 
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Table 2-2. Child nutritional status by household landholding status 

 Household agricultural landowning  

 
Group 1:  

Landless 

Group 2:  

Own > 5 acres of land 

Group 1 – 

Group 2 

Child nutritional status Mean SD Mean SD  

Panel A: 2002   

Height-for-age (haz) -1.413 1.442 -0.926 1.406 -0.487*** 

Stunting (haz < -2) 0.348 0.477 0.203 0.403 0.146*** 

Moderate stunting ( -3 < haz < -2) 0.233 0.423 0.165 0.372 0.068 

Severe stunting (haz < -2) 0.115 0.32 0.038 0.192 0.077*** 

Observations 451  158  609 

Panel B: 2006   

Height-for-age (haz) -1.72 0.908 -1.583 0.851 -0.137 

Stunting (haz < -2) 0.378 0.485 0.277 0.45 0.101* 

Moderate stunting ( -3 < haz < -2) 0.309 0.462 0.218 0.415 0.091 

Severe stunting (haz < -2) 0.07 0.255 0.059 0.238 0.01 

Observations 502  101  603 

Panel C: 2009  

Height-for-age (haz) -1.554 0.983 -1.506 0.861 -0.048 

Stunting (haz < -2) 0.32 0.467 0.3 0.46 0.02 

Moderate stunting ( -3 < haz < -2) 0.243 0.43 0.245 0.432 -0.002 

Severe stunting (haz < -2) 0.077 0.267 0.055 0.228 0.023 

Observations 337  110  447 

Panel D: 2013   

Height-for-age (haz) -1.493 0.978 -1.518 0.942 0.025 

Stunting (haz < -2) 0.298 0.458 0.305 0.463 -0.007 

Moderate stunting ( -3 < haz < -2) 0.234 0.424 0.267 0.444 -0.033 

Severe stunting (haz < -2) 0.064 0.244 0.038 0.192 0.025 

Observations 346  105  451 

Notes: T-tests are used for the null hypothesis that there is no difference between Group 1 and Group 2. * p<0.1, 

** p<0.05, *** p<0.01   
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Table 2-3. Child nutritional status by household livelihoods 

 Household livelihoods  

 
    Group 1: Farming- main 

source of employment 

Group 2: Non-farm- main 

source of employment 

Group 1 – 

Group 2 

 Child nutritional status Mean SD Mean SD  

Panel A: 2002   

Height-for-age (haz) -1.318 1.481 -1.413 1.476 0.095 

Stunting (haz < -2) 0.331 0.471 0.342 0.476 -0.011 

Moderate stunting ( -3 < haz < -2) 0.227 0.419 0.196 0.398 0.031 

Severe stunting (haz < -2) 0.104 0.305 0.146 0.354 -0.042 

Observations 1051  158  1,209 

Panel B: 2006   

Height-for-age (haz) -1.774 0.876 -1.685 0.918 -0.088 

Stunting (haz < -2) 0.406 0.491 0.362 0.481 0.045 

Moderate stunting ( -3 < haz < -2) 0.341 0.474 0.286 0.452 0.055 

Severe stunting (haz < -2) 0.066 0.248 0.076 0.265 -0.01 

Observations 866  343  1,209 

Panel C: 2009  

Height-for-age (haz) -1.621 0.891 -1.512 1.013 -0.109 

Stunting (haz < -2) 0.336 0.472 0.315 0.465 0.021 

Moderate stunting ( -3 < haz < -2) 0.283 0.451 0.24 0.428 0.043 

Severe stunting (haz < -2) 0.053 0.224 0.075 0.263 -0.022 

Observations 888  321  1,209 

Panel D: 2013   

Height-for-age (haz) -1.595 0.919 -1.411 0.99 -0.184* 

Stunting (haz < -2) 0.323 0.468 0.283 0.451 0.04 

Moderate stunting ( -3 < haz < -2) 0.266 0.442 0.226 0.419 0.039 

Severe stunting (haz < -2) 0.057 0.232 0.057 0.231 0.001 

Observations 979  230  1,209 

Notes: T-tests are used for the null hypothesis that there is no difference between Group 1 and Group 2. * p<0.1, 

** p<0.05, *** p<0.01   
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Table 2-4. Food consumption for a panel of 610 agricultural landowning households 

 Means 

Variable Overall 2009 2013 

Food security status in the last 12 months    

Experience food insecurity status 0.722 0.759 0.685 

Worry about food 0.266 0.252 0.280 

Not eat preferred food 0.615 0.741 0.489 

Eat a limited variety of food 0.301 0.323 0.279 

Eat unwanted food 0.213 0.285 0.141 

Dietary diversity in the last 2 weeks    

Proportion of grain in food consumption 0.242 0.249 0.235 

Proportion of fruits, vegetables & pulses in food consumption 0.263 0.265 0.260 

Proportion of eggs in food consumption 0.016 0.014 0.017 

Proportion of milk & dairy products in food consumption 0.072 0.065 0.080 

Proportion of meat & fish in food consumption 0.110 0.105 0.114 

Proportion of other food items 0.242 0.249 0.235 

Proportion of purchased food in consumption    

Proportion of all consumed food items 0.753 0.757 0.748 

Proportion of consumed grain food 0.483 0.471 0.496 

Proportion of consumed fruits, vegetables & pulses 0.835 0.837 0.834 

Proportion of consumed eggs 0.672 0.656 0.688 

Proportion of consumed milk & dairy products 0.537 0.541 0.533 

Proportion of consumed meat & fish 0.804 0.818 0.790 

Notes: The sample includes households who owned agricultural land and were repeatedly surveyed in 2009 & 

2013.  
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Table 2-5. Regression estimates: The effect of household land and livelihoods on child 

nutritional status 

 (1) (2) (3) (4) (5) 
Dependent variable 

 

 

haz 

 

[OLS] 

haz 

 

[FE] 

Stunted 

(haz < -2) 

[Probit] 

Severely 

Stunted 

[Probit] 

Moderately 

Stunted 

[Probit] 

2006 1.685*** 

(0.356) 

1.383* 

(0.712) 

-2.587*** 

(0.753) 

-1.122* 

(0.636) 

-3.340*** 

(0.983) 

2009 2.460*** 

(0.466) 

1.960* 

(1.101) 

-3.877*** 

(1.121) 

-2.048** 

(0.923) 

-3.973*** 

(1.476) 

2013 2.603*** 

(0.546) 

1.709 

(1.686) 

-4.437*** 

(1.685) 

-2.884** 

(1.358) 

-3.048 

(2.298) 

Reference category: Land categories-

Landless 

     

Own < 1.25 acres -0.000 

(0.043) 

0.035 

(0.045) 

0.048 

(0.093) 

0.067 

(0.081) 

0.007 

(0.130) 
Own 1.25-5 acres 0.014 

(0.040) 

0.010 

(0.047) 

0.010 

(0.090) 

0.006 

(0.080) 

0.001 

(0.129) 

Own > 5 acres 0.200*** 

(0.060) 

0.119* 

(0.068) 

-0.262* 

(0.150) 

-0.146 

(0.132) 

-0.358 

(0.225) 

Reference category: Household 

livelihoods-Farm is the main work  

     

Non-farm is the main work -0.017 

(0.039) 

-0.010 

(0.035) 

0.013 

(0.087) 

-0.086 

(0.077) 

0.190 

(0.122) 

Balance in farm and non-farm work 0.005 

(0.044) 

0.005 

(0.037) 

-0.006 

(0.091) 

0.027 

(0.084) 

-0.121 

(0.134) 

Affected by the drought in 2002 
 

-0.497*** 
(0.034) 

0.000 
(.) 

1.227*** 
(0.090) 

1.138*** 
(0.076) 

-0.030 
(0.173) 

Child is female 0.113*** 

(0.030) 

0.000 

(.) 

-0.214** 

(0.105) 

-0.165** 

(0.078) 

0.026 

(0.128) 

Child's age (years) -0.705*** 

(0.121) 

-0.636*** 

(0.177) 

0.925*** 

(0.216) 

0.450** 

(0.190) 

1.057*** 

(0.288) 

Square term of the child's age 0.033*** 

(0.007) 

0.035*** 

(0.006) 

-0.039*** 

(0.012) 

-0.012 

(0.011) 

-0.062*** 

(0.018) 

Head’s age 0.003** 

(0.002) 

-0.001 

(0.002) 

-0.003 

(0.003) 

-0.000 

(0.003) 

-0.010* 

(0.005) 

Head is female 

 

0.056 

(0.060) 

-0.022 

(0.054) 

-0.014 

(0.123) 

-0.050 

(0.110) 

0.009 

(0.189) 

Reference category: Head with no 
education 

     

Head completed primary education 0.056 

(0.037) 

-0.007 

(0.050) 

-0.024 

(0.094) 

-0.069 

(0.079) 

0.093 

(0.138) 

Head completed secondary education or 

higher 

0.074* 

(0.044) 

-0.195*** 

(0.072) 

-0.007 

(0.127) 

-0.005 

(0.104) 

-0.196 

(0.184) 

Reference category: Caregiver with no 

education 

     

Caregiver completed primary education 0.114*** 

(0.036) 

0.005 

(0.063) 

-0.151 

(0.102) 

-0.116 

(0.084) 

-0.181 

(0.142) 

Caregiver completed secondary education 

or higher 

0.139*** 

(0.050) 

-0.435*** 

(0.149) 

-0.196 

(0.167) 

-0.201 

(0.131) 

0.034 

(0.216) 

Household size -0.021*** 

(0.007) 

-0.014 

(0.009) 

0.027 

(0.018) 

0.012 

(0.015) 

0.029 

(0.028) 

Ratio of children aged under five -0.004 

(0.153) 

0.099 

(0.143) 

0.263 

(0.296) 

0.188 

(0.271) 

0.121 

(0.410) 

Reference category: Regions-Telangana      

Coastal 0.222*** 
(0.041) 

0.262 
(0.392) 

-0.299** 
(0.136) 

-0.135 
(0.103) 

-0.338** 
(0.162) 



42 
 

Rayalaseema 0.328*** 

(0.039) 

-0.245 

(0.460) 

-0.569*** 

(0.135) 

-0.343*** 

(0.101) 

-0.473*** 

(0.171) 

Reference category: Other Castes      

Caste: Scheduled Caste (SC) -0.164*** 

(0.057) 

0.000 

(.) 

0.432** 

(0.202) 

0.312** 

(0.154) 

0.129 

(0.246) 

Caste: Scheduled Tribes (ST) -0.300*** 
(0.061) 

0.000 
(.) 

0.671*** 
(0.209) 

0.474*** 
(0.158) 

0.211 
(0.254) 

Caste: Other Backward Caste (BC) -0.215*** 

(0.050) 

0.000 

(.) 

0.416** 

(0.177) 

0.312** 

(0.133) 

0.117 

(0.229) 

Reference category: Other religion      

Religion: Hindu -0.003 

(0.065) 

0.000 

(.) 

-0.212 

(0.211) 

-0.246 

(0.157) 

0.106 

(0.246) 

Access to safe water sources 0.129** 

(0.064) 

0.197*** 

(0.057) 

-0.281** 

(0.125) 

-0.246** 

(0.115) 

0.014 

(0.155) 

Access to clean toilets 0.145*** 

(0.054) 

0.045 

(0.049) 

0.032 

(0.107) 

-0.013 

(0.095) 

-0.005 

(0.188) 

Reference category: Poorest quintile      

Wealth quintile: Poorer 0.174*** 
(0.053) 

0.063 
(0.049) 

-0.125 
(0.099) 

-0.101 
(0.088) 

-0.065 
(0.125) 

Wealth quintile: Middle 0.162*** 

(0.053) 

0.089* 

(0.050) 

-0.188* 

(0.101) 

-0.077 

(0.090) 

-0.220 

(0.140) 

Wealth quintile: Richer 0.278*** 

(0.053) 

0.124** 

(0.055) 

-0.419*** 

(0.114) 

-0.274*** 

(0.101) 

-0.279* 

(0.157) 

Wealth quintile: Richest 0.278*** 

(0.061) 

0.153** 

(0.064) 

-0.391*** 

(0.132) 

-0.134 

(0.119) 

-0.737*** 

(0.202) 

Constant -0.967*** 

(0.168) 

-0.819*** 

(0.291) 

 

 

 

 

 

 

p-value (Hausman test)  0.000    

Observations 4836 4836 4836 4836 4836 

Notes: FE stands for Fixed-effects. We choose FE models when null hypothesis: preferred model i.e. the Random-

effects is rejected. OLS regression and FE models reports the coefficients; Probit model reports the marginal 
effects. Robust standard errors in parentheses (we do not cluster standard errors since a small number of children 

changed their residential places in the survey years). * p<0.1, ** p<0.05, *** p<0.01 

 

Table 2-6. Probit marginal effects: The influence of transition in household livelihoods on child 

nutritional status 

 Dependent variables: haz improved between 2006-2013 

Variables (1) 
Sample of landowning 

households 

(2) 
Sample of landless  

households 

Reference category: Transition in 

livelihoods- No change 

  

Farm work to non-farm work -0.018 

(0.052) 

0.147** 

(0.061) 

Non-farm work to farm work 0.013 

(0.050) 

0.079 

(0.052) 

Observations 707 502 

Notes: Controls are included for 2006 Land size, individual, and household characteristics. Probit model reports 

the marginal effects. Robust standard errors in parentheses. * p<0.1, ** p<0.05, *** p<0.01 
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2.7. Appendix 

Table 2-7. Dependent variables included in the analysis by years of survey 

Dependent variables included in the analysis 2002 2006 2009 2013 

Height-for-age z-score (haz) x x x x 

Child is stunted (haz < -2) x x x x 

Child is moderately stunted (-3 <= haz < -2) x x x x 

Child is severely stunted ( haz < -3) x x x x 

Household food security status in the last 12 months   x x 

Household dietary diversity in the last 2 weeks   x x 

Proportion of purchased food in consumption in the last 2 
weeks 

  x x 

Notes: X indicates that the variable is included. The information on household food security status was collected 

in 2006, but by different questions compared with 2009 and 2013. Therefore, we include the last three variables 

indicating household food security in only 2009 and 2013 to make the analysis consistent. 

 

Table 2-8. Probit model estimates: Land and livelihoods association with food security status 

among landowning households 

 (1) (2) (3) (4) (5) 

Dependent variable: Household’s food 

insecurity status in the last 12 months 

Experience 

food 

insecurity 

Worry 

about 

food 

Not eat 

preferred 

food 

Eat a 

limited 

variety of 

food 

Eat 

unwanted 

food 

Reference category: Own < 1.25 acres      

Own 1.25-5 acres -0.189* 

(0.107) 

-0.369*** 

(0.100) 

-0.004 

(0.098) 

-0.091 

(0.110) 

-0.266** 

(0.110) 

Own > 5 acres -0.580*** 
(0.150) 

-0.386** 
(0.162) 

-0.386*** 
(0.146) 

-0.353** 
(0.162) 

-0.636*** 
(0.183) 

Number of crops produced in the last 12 

months 

-0.039 

(0.045) 

-0.067 

(0.049) 

-0.024 

(0.046) 

0.009 

(0.047) 

-0.043 

(0.052) 

Owning livestock in the last 12 months -0.016 

(0.098) 

0.059 

(0.101) 

-0.004 

(0.092) 

-0.072 

(0.099) 

-0.184* 

(0.101) 

Have at least 1 member aged 15-64 

involved in non-farm work 

-0.075 

(0.094) 

-0.020 

(0.094) 

-0.069 

(0.089) 

-0.276*** 

(0.101) 

-0.160 

(0.098) 

Year dummy Yes Yes Yes Yes Yes 

Household characteristics Yes Yes Yes Yes Yes 

Observations 1,220 1,220 1,220 1,220 1,220 

Notes: Probit models report marginal effects. Robust standard errors in parentheses. * p<0.1, ** p<0.05, *** 

p<0.01 
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Table 2-9. Random effects of land and livelihoods on the diversity of food consumption of 

landowning households 

 Dependent variable: Proportion of food in total consumption 

 (1) (2) (3) (4) (6) 
Variables Grain Fruits, 

vegetables 

& pulses 

Milk & 

dairy 

products 

Meat & 

fish 

Eggs 

 [RE] [RE] [RE] [RE] [RE] 

Reference category: Own < 1.25 acres 

Own 1.25-5 acres -0.012 

(0.010) 

0.012 

(0.008) 

0.002 

(0.005) 

-0.000 

(0.005) 

-0.000 

(0.001) 

Own > 5 acres -0.016 

(0.014) 

0.019* 

(0.010) 

0.004 

(0.008) 

-0.000 

(0.007) 

-0.001 

(0.001) 

Number of crops produced in the last 

12 months 

-0.001 

(0.004) 

0.009*** 

(0.003) 

0.001 

(0.003) 

0.000 

(0.002) 

-0.000 

(0.000) 

Owning livestock in the last 12 months 0.010 

(0.009) 

-0.026*** 

(0.007) 

0.017*** 

(0.004) 

0.002 

(0.004) 

0.001 

(0.001) 
Have at least 1 member aged 15-64 

involved in non-farm work 

-0.010 

(0.009) 

-0.006 

(0.006) 

0.002 

(0.004) 

-0.003 

(0.004) 

0.001 

(0.001) 

Proportion of grain from purchase 0.023** 

(0.010) 

 

 

 

 

 

 

 

 

Proportion of fruits, vegetables, and 

pulses from purchase 

 

 

-0.053** 

(0.021) 

 

 

 

 

 

 

Proportion of milk and dairy products 

purchased 

 

 

 

 

0.010** 

(0.004) 

 

 

 

 

Proportion of meat and fish from 

purchase 

 

 

 

 

 

 

0.114*** 

(0.004) 

 

 

Proportion of eggs from purchase  
 

 
 

 
 

 
 

0.021*** 
(0.001) 

Year dummy Yes Yes Yes Yes Yes 

Household characteristics Yes Yes Yes Yes Yes 

Hausman test: p-value 0.149 0.113 0.306 0.227 0.588 

Observations 1,220 1,220 1,220 1,220 1,220 

Notes: RE stands for Random-effects models. We choose RE models when null hypothesis: preferred model i.e. 

the Random-effects is not rejected. Robust standard errors in parentheses. * p<0.1, ** p<0.05, *** p<0.01  
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Table 2-10. Random- and Fixed-effects of land and livelihoods on purchased foods among 

landowning households 

 (1) (2) (3) (4) (5) (6) 
Dependent variable: Proportion 

of purchased food: 

All types 

of food 

Grain Fruits, 

vegetables, 

and pulses 

Eggs Milk & 

dairy 

products 

Meat & 

fish 

 [RE] [RE] [RE] [RE] [FE] [RE] 

Reference category: Own < 1.25 acres 

Own 1.25-5 acres -0.001 

(0.013) 

0.019 

(0.030) 

-0.021* 

(0.013) 

-0.053 

(0.034) 

-0.058 

(0.067) 

-0.034 

(0.029) 

Own > 5 acres -0.017 

(0.019) 

0.044 

(0.042) 

-0.068*** 

(0.020) 

-0.056 

(0.054) 

-0.106 

(0.089) 

-0.031 

(0.045) 

Number of crops produced in the 

last 12 months 

-0.040*** 

(0.006) 

-0.099*** 

(0.013) 

-0.034*** 

(0.006) 

-0.059*** 

(0.016) 

0.032 

(0.021) 

-0.031** 

(0.014) 

Own livestock in the last 12 

months 

-0.044*** 

(0.012) 

-0.059** 

(0.028) 

-0.002 

(0.012) 

0.084*** 

(0.033) 

-0.158*** 

(0.045) 

-0.003 

(0.027) 

Have at least 1 member aged 15-
64 involved in non-farm work 

0.017 
(0.012) 

0.029 
(0.027) 

-0.001 
(0.011) 

0.064** 
(0.028) 

-0.048 
(0.046) 

0.002 
(0.023) 

Year dummy Yes Yes Yes Yes Yes Yes 

Household characteristics Yes Yes Yes Yes Yes Yes 

Hausman test: p-value 0.154 0.227 0.294 0.282 0.012 0.876 

Observations 1,220 1,220 1,220 1,220 1,220 1,220 

Notes: RE and FE stand for Random- and Fixed-effects models. We choose RE models when null hypothesis: 

preferred model i.e. the Random-effects is not rejected, FE otherwise. Robust standard errors in parentheses. * 

p<0.1, ** p<0.05, *** p<0.01   
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Table 2-11. Robustness check –Testing for the effect of migration on the relationship between 

the land-livelihood and child nutritional status 

 (1) (2) (3) (4) (5) 

 haz 

 

[OLS] 

haz 

 

[FE] 

Stunting 

 

[Probit] 

Moderate 

Stunting 

[Probit] 

Severe    

Stunting 

[Probit] 

Panel A: Panel data of 1,209 children 

Reference category: Land categories-

Landless 

     

Own < 1.25 acres 0.000 

(0.043) 

0.035 

(0.045) 

0.047 

(0.093) 

0.066 

(0.081) 

0.003 

(0.130) 

Own 1.25-5 acres 0.014 
(0.040) 

0.011 
(0.047) 

0.008 
(0.090) 

0.004 
(0.080) 

0.001 
(0.129) 

Own > 5 acres 0.199*** 
(0.060) 

0.119* 
(0.068) 

-0.265* 
(0.151) 

-0.152 
(0.132) 

-0.345 
(0.224) 

Reference category: Household 

livelihoods-Farm is the main work  

     

Non-farm is the main work -0.016 

(0.039) 

-0.009 

(0.035) 

0.013 

(0.087) 

-0.085 

(0.077) 

0.190 

(0.122) 

Balance in farm and non-farm work 0.005 

(0.044) 

0.005 

(0.037) 

-0.004 

(0.091) 

0.028 

(0.084) 

-0.117 

(0.134) 

Received remittance in the last 12 months 0.012 

(0.035) 

0.006 

(0.026) 

0.016 

(0.069) 

0.053 

(0.065) 

-0.135 

(0.111) 

p-value (Hausman test)  0.000    

Panel B: Panel data of 1,060 children who did not move residence community between 2002-2013 

Reference category: Land categories-

Landless 

     

Own < 1.25 acres 0.018 

(0.045) 

0.056 

(0.048) 

-0.007 

(0.101) 

0.055 

(0.088) 

-0.088 

(0.141) 

Own 1.25-5 acres 0.065 

(0.043) 

0.031 

(0.052) 

-0.092 

(0.098) 

-0.061 

(0.087) 

-0.079 

(0.141) 

Own > 5 acres 0.246*** 

(0.063) 

0.158** 

(0.072) 

-0.351** 

(0.159) 

-0.184 

(0.139) 

-0.487** 

(0.238) 

Reference category: Household 

livelihoods-Farm is the main work  

     

Non-farm is the main work -0.014 

(0.042) 

-0.007 

(0.038) 

0.026 

(0.092) 

-0.064 

(0.082) 

0.179 

(0.129) 

Balance in farm and non-farm work -0.005 

(0.048) 

0.015 

(0.040) 

0.039 

(0.101) 

0.069 

(0.093) 

-0.120 

(0.148) 

Received remittance in the last 12 months 0.002 

(0.037) 

0.002 

(0.027) 

0.021 

(0.074) 

0.043 

(0.069) 

-0.091 

(0.115) 

p-value (Hausman test)  0.000    

Notes: We include time dummies, households’, caregivers’, children’s characteristics and effects of the 2002 

drought as controls in the analysis. FE stands for Fixed-effects. We choose FE models when null hypothesis: 

preferred model i.e. the Random-effects is rejected. OLS and FE models reports coefficients, while Probit model 

reports the marginal effects. Robust standard errors in parentheses. * p<0.1, ** p<0.05, *** p<0.01 
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Table 2-12. Robustness check – Testing for attrition problem  

 (1) (2) (3) (4) 

Variables  haz 

 

[OLS] 

Stunting 

 

[Probit] 

Moderate 

stunting 

[Probit] 

Severe 

stunting 

[Probit] 

Reference category: Land categories-Landless     

Own < 1.25 acres 0.001 

(0.041) 

0.013 

(0.017) 

0.027* 

(0.016) 

-0.015 

(0.011) 

Own 1.25-5 acres 0.014 

(0.038) 

0.007 

(0.016) 

-0.002 

(0.015) 

0.007 

(0.009) 

Own > 5 acres 0.196*** 

(0.057) 

-0.060** 

(0.026) 

-0.029 

(0.024) 

-0.035** 

(0.017) 

Reference category: Household livelihoods-

Farm is the main work  

    

Non-farm is the main work 0.007 

(0.036) 

-0.004 

(0.016) 

-0.026* 

(0.015) 

0.023** 

(0.009) 

Balance in farm and non-farm work -0.008 

(0.042) 

0.003 

(0.018) 

0.002 

(0.017) 

-0.001 

(0.011) 

Observations 5622 5622 5622 5622 

Notes: We include time dummies, households’, caregivers’, children’s characteristics and effects of the 2002 

drought in the analysis. OLS estimate reports the coefficients, while Probit models report the marginal effects. 

Robust standard errors in parentheses. * p<0.1, ** p<0.05, *** p<0.01 
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CHAPTER 3: Child nutritional outcomes in rural Myanmar: Is there any 

evidence of an agriculture-nutrition disconnect? 

3.1. Introduction 

Despite global efforts to eliminate child undernutrition, one-fifth of all children under 5 years 

of age (approx. 150.8 million) are estimated to be stunted (FAO et al., 2018). In Myanmar, one 

of the poorest countries in Southeast Asia,6 approximately 1.3 million children were stunted in 

2017 (FAO et al., 2018), with stunting prevalence approaching 41 per cent in rural areas 

(Ministry of Health and Sports, 2017). Agriculture is the main livelihood of two-thirds of the 

population in Myanmar (MSU/MDRI, 2013).  

Previous research has established that in developing countries, nutritional outcomes are 

generally worse in rural areas, a phenomenon described as the ‘agriculture-nutrition 

disconnect’ (Gillespie et al., 2012; Pritchard et al., 2013). Increasingly, poor rural households 

have become reliant on non-agricultural livelihoods, often involving temporary or circular 

migration to support their food and nutritional security.  

The aim of this paper is to analyse the links between agriculture production diversity, livelihood 

diversity and child nutrition in rural Myanmar. Our study makes several contributions to the 

literature. Firstly, we investigate child nutritional changes over time, using two waves of a 

unique survey conducted in February-April 2016 (dry season) and in October-November 2017 

(post-monsoon season) in six rural townships in Myanmar7 to construct a panel dataset of 600 

children aged 6-59 months. To the best of our knowledge, ours is the first paper that uses panel 

                                                             
6 In 2017, GDP per capita of Myanmar was US$ 1256.66, the eighth lowest in Asia and the lowest in Southeast 

Asia. Available at https://data.worldbank.org/indicator/ny.gdp.pcap.cd [30 January 2020]. 
7 The survey is a part of the Australian Research Council’s Project “Explaining Food and Nutrition Insecurity 

under Conditions of Rapid Economics and Social Change: A Nutrition-Sensitive Analysis of Livelihood Decision-

making in rural Myanmar”. The project is approved by the Government of Myanmar, University of Sydney, and 

University of Western Australia (Pritchard et al., 2018). 
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data from rural Myanmar to address the links between agricultural production diversity, non-

farm livelihoods and child nutrition and dietary diversity.  

Secondly, using cross-section data, studies by Shively and Sununtnasuk (2015) and Kumar et 

al. (2015) have shown that agriculture production diversity is associated with dietary diversity 

and better nutritional outcomes for children in Nepal and Zambia, respectively. Using panel 

data we analyse the nexus between agricultural production diversity and child nutrition in the 

Myanmar context. The unique nature of our dataset collected over two different seasons, allows 

us to take into account the role of seasonality on household food security and child nutrition 

outcomes. For instance, Wilson & Mwee (2016) find that households have a greater likelihood 

of experiencing food shortages in the dry season.  

Finally, we examine the role of other potential factors affecting food security such as home 

garden ownership, migration and non-farm livelihoods.   

3.2. Background 

The existing literature on the connections between land, livelihoods, food and nutrition security 

focus on two questions. First, how does households' access to land, and the type of agriculture 

they practice on that land, affect the adequacy and quality of their diets? Second, how does the 

composition of households’ farm and non-farm livelihoods impact upon dietary quality? 

Agriculture production diversity, dietary diversity and child nutrition 

Studies by Kumar et al. (2015), Shively & Sununtnasuk (2015) and Slavchevska (2015) find 

that children from agricultural households have better height-for-age and weight-for-age z-

scores, and a lower probability of being stunted and wasted. This maybe because household 

agriculture production diversity is associated with better dietary diversity, as own-agricultural 

production supports household food demand (Darrouzet-Nardi et al., 2016), and generates 



50 
 

income (Sibhatu et al., 2015). Similarly, raising livestock improves the consumption of protein-

rich foods such as meat, eggs and dairy products ( Gillespie et al., 2019; Shively & Sununtnasuk, 

2015), and provides fertilizer and draft power for crop production (Asian Development Bank, 

2013). Home gardening is another avenue whereby own production of vegetables and fruits is 

associated with better dietary diversity (Adekunle, 2013; Rammohan et al., 2019; Weinberger, 

2013). 

Dietary diversity refers to the number of different food groups consumed over a given reference 

period, and is a commonly used indicator for household food access and for the nutrient 

adequacy of diet of individuals (Kennedy et al., 2010). There is a large literature which shows 

that diversity indices reflect overall dietary quality (Guthrie & Scheer, 1981; Hatloy et al., 

1998; Torheim et al., 2004). In the context of child nutrition, previous research (Arimond & 

Ruel, 2004; Jones et al., 2012; Kumar et al., 2015) has established a significant positive 

association between measures of dietary diversity and child nutrition (measured using height-

for-age z-score, haz). The idea is that food consumption among poor rural households is 

dominated by cheap starchy foods, and crop production diversity is expected to increase dietary 

diversity as it provides households with access to a greater diversity of food groups.  

Livelihood diversification and child nutrition 

In Myanmar, all land is state-owned and while households have rights to use, approximately 

50 per cent of households do not own land, have greater dependence on foods from markets, 

and consequently have higher levels of undernutrition (Wilson & Mwee, 2016). Previous 

research from Myanmar has shown that household food security and dietary diversity was 

higher among landowning households (Rammohan & Pritchard, 2014).   

Since 2012, landholders in Myanmar are allowed to transfer and mortgage their land. This 

encourages diversification in household livelihoods from being solely reliant on agriculture to 
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non-farm activities and migration (Rammohan & Pritchard, 2014). Belton & Filipski’s (2019) 

study from Myanmar finds that among 1,578 households surveyed in the dry-zone in 2017, non-

farm livelihoods account for 33 per cent of their total income. Non-farm activities can improve 

household food consumption, but mainly in the dry season when agricultural production is low 

(Pritchard et al., 2019). Evidence on the impacts of non-farm livelihoods on food and nutrition 

security is limited in Myanmar, but is observed in other countries. For instance, non-farm 

income was associated with higher food intake and diversity in Nigeria (Babatunde & Qaim, 

2010), Northern Ghana (Owusu et al., 2011), Tanzania (Lanjouw et al., 2001), and had a 

positive influence on child anthropometric outcomes in Ethiopia (Block & Webb, 2001).   

Migration has become an increasingly important source of income in Myanmar’s Central Dry 

zone (Belton & Filipski, 2019). In the Rakhine State, Okamoto (2009) finds that migration was 

motivated by poor livelihood opportunities. Empirical evidence from Vietnam (Nguyen & 

Winters, 2011) and other developing countries (Zezza et al., 2011) find positive links between 

migration and household food and nutrition security. In rural China, migration improved child 

weight through safe water usage, but had no influence on child height (Mu & De Brauw, 2015). 

In our study sample, at least 19 per cent of the households had at least one migrant worker, 

who worked in urban areas or internationally in Thailand or Indonesia, and provided 

remittances to support household income. 

Given this context, our study uses a panel dataset to investigate the links between household 

agricultural own-production, livelihood diversification and child nutrition in rural Myanmar. 

3.3. Data and methodology 

The data are derived from a survey of 3,230 households in February-April 2016 (Round 1) of 

which 2,920 households were re-interviewed in October-November 2017 (Round 2) in six 

townships in Myanmar including Mindat and Kanpetlet (in Chin State - hilly region), Pakokku 
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and Yesagyo (in Magway State - central dry zone) and Kyaiklet and Maubin (in Ayeyarwady 

State - delta). Two adjacent townships were chosen in each State to minimize the effects of 

climate heterogeneity within a State. Mindat and Kanpetlet in Chin State are mainly hilly 

terrain where agricultural production and transportation is difficult. Pakokku and Yesagyo (in 

Magway State) are in the central dry-zone, where agricultural households mainly produce oil 

seeds and pulses for sales. Kyaiklet and Maubin are delta townships in Ayeyarwady State, 

which is the rice production area of the country, but only one-third of households have access 

to land for production (Pritchard et al., 2018). A two-stage sampling process incorporated with 

proportion-to-population method (PPS) were used to select around 30 surveyed households in 

each of 120 villages. The dataset is not nationally representative, but is representative at the 

township level. The survey includes information on socio-economic characteristics of rural 

households including livelihoods, food security status, and anthropometric measures of women 

aged 15-49 years and children aged under five that allow us to address food and nutrition 

security at the individual level.  

Our empirical sample includes the same 600 children who were observed in both surveys- 

children who were aged 6-35 months in 2016 and 36-59 months in 2017 (Figure 3-4 in the 

Appendix provides details on the sample used for the analysis). Figure 3-5 in the Appendix 

shows that the nutritional status of all eligible children in the pooled sample are similar with 

those from the panel sample. We exclude children under 6 months who may be exclusively 

breastfed. The WHO guidelines recommend complementary feeding after 6 months of age. 

According to the Myanmar Demographic Health Survey, “The median duration of exclusive 

breastfeeding is 2.3 months, and the median duration of predominant breastfeeding (the period 

in which a child receives only water or other non-milk liquids in addition to breast milk) is 4.6 

months.” (Ministry of Health and Sports, 2017, p. 166).  
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3.3.1. Dependent variables 

Our main dependent variables include the three anthropometric measures- height-for-age (haz), 

weight-for-height (whz), and weight-for-age (waz), calculated using the child’s height/weight 

and the median height/weight of reference population (WHO, 2010). The z-scores indicate 

standard deviations (SD) from the reference median, showing the extent to which each z-score 

is below or above the respective reference population (WHO Multicentre Growth Reference 

Study Group, 2006). To identify children who have significantly lower haz, whz, and waz, and 

may have poorer physical and intellectual development compared to their peers in the reference 

population (de Onis & Branca, 2016), we use two key groups of dependent variables: continuous 

variables (haz, whz, and waz) and the three binary variables including stunting probability (haz 

< -2 SD), wasting probability (whz < -2 SD), and underweight probability (waz < -2 SD) in this 

analysis. The haz and stunting are regarded as indicators of chronic undernutrition whilst whz, 

waz, wasting and underweight are commonly used to measure acute undernutrition (WHO, 

2010).  

Child anthropometrics are widely regarded as reliable measures of the “utilisation” dimension 

of food security, reflecting food allocation among individuals, food’s nutritious quality, and 

individuals’ capacity of nutritious absorption (FAO, 2008; Holland & Rammohan, 2019; Jones 

et al., 2013). 

3.3.2. Explanatory variables 

3.3.2.1. Household agricultural own-production 

Our main explanatory variables include measures of household agricultural production 

diversity. For agricultural households, the survey contained detailed information on every crop 

grown by the household in the 12 months prior to the survey, and on household’s livestock 
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ownership during this period. Approximately 34.8 per cent of our sample are not involved in 

crop production. Using the number of crops grown and livestock raised, we create a measure of 

household agricultural crop production diversity that can take on four potential values as below: 

𝐴𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑎𝑙 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 = {

0 𝑖𝑓 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 ℎ𝑎𝑠 𝑛𝑜 𝑐𝑟𝑜𝑝 𝑎𝑛𝑑 𝑛𝑜 𝑙𝑖𝑣𝑒𝑠𝑡𝑜𝑐𝑘
1 𝑖𝑓 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 ℎ𝑎𝑠 𝑜𝑛𝑒 𝑐𝑟𝑜𝑝 𝑜𝑟 𝑟𝑎𝑖𝑠𝑒𝑠 𝑙𝑖𝑣𝑒𝑠𝑡𝑜𝑐𝑘

2 𝑖𝑓 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 ℎ𝑎𝑠 𝑡𝑤𝑜 𝑐𝑟𝑜𝑝𝑠 𝑂𝑅 𝑜𝑛𝑒 𝑐𝑟𝑜𝑝 𝑎𝑛𝑑 𝑙𝑖𝑣𝑒𝑠𝑡𝑜𝑐𝑘
3 𝑖𝑓 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 ℎ𝑎𝑠 𝑡ℎ𝑟𝑒𝑒 𝑜𝑟 𝑚𝑜𝑟𝑒 𝑐𝑟𝑜𝑝𝑠

  

We do not have reliable information on the share of crops sold in the market, or the value of 

crops harvested, so we do not include them in the analyses. We separately include a variable to 

indicate a household’s home gardening status. There was a significant increase of households 

having home gardens in Round 2 due to higher precipitation in the monsoon season. We use a 

binary variable indicating if households had home gardens in the last twelve months (=1 if yes; 

0 otherwise).  

3.3.2.2. Other household livelihoods 

Additionally, we take into account households’ non-agricultural livelihoods, access to land, food 

security status, and other socio-economic characteristics of the households, children and 

mothers. 

Non-farm work is identified using information on household members’ main occupations over 

the last three months. We define a household as being engaged in non-farm livelihoods if at 

least one household member was mainly involved in non-farm work.  

We also include a measure of migration. A household is said to have migrants if there are people 

who had not lived in the household for one month or longer in the last year, or those who had 

lived in the household in the last year but was away on the interview date. The data includes 

information on whether households received remittance, but does not have monetary value of 
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remittance unfortunately. We do not separately categorise migrants into those sending 

remittances as this categorisation does not affect our empirical results. 

3.3.2.3. Household’s access to land 

A household’s access to land is measured using the total area of land that household members 

were able to directly control, regardless of whether they had formal Land Use Certificates 

(LUC).8  

3.3.2.4. Other characteristics of households, children and mothers 

Household food security has been empirically shown to influence child nutritional status 

(Arimond & Ruel, 2004; Pinstrup-Andersen, 2009). We measure households’ food security 

using the variable “food shortage”. In particular, respondents were asked to answer eleven 

questions on their self-assessment of food insecurity status during the 12 months prior to the 

interview date by choosing one among four choices: “No”, “Rarely”, “Sometimes” and “Often”. 

The questions included whether or not the household had enough food, lacked their favorite 

foods, needed to reduce the quantity or size of meals, needed to decrease food diversity, 

consumed nothing within 24 hours or if any household member went to bed hungry. A 

household is categorized as having a food shortage if the response was “Sometimes” or “Often” 

to each of these questions.  

We control for other household-level socio-economic and demographic characteristics (wealth 

quintiles, access to safe water and clean toilet, size, geographical region, and educational level 

                                                             
8 In this paper, we use the term “land ownership” to indicate land controlled directly by households although land 

is officially owned by the State in Myanmar. 
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of household head), characteristics of children (gender and age), and maternal factors (age, 

body-mass-index, literacy) in the analysis.9 

Empirical evidence also shows that child nutrition is positively associated with household 

wealth (Akseer et al., 2018; Ikeda et al., 2013), access to safe water sources and sanitation 

facilities (Cumming & Cairncross, 2016). In a study from Bangladesh, Headey et al. (2015) 

point out that an improvement in household wealth has contributed to reducing child 

undernutrition by around 20 percentage points between 1997 to 2011. We employ information 

on household assets to calculate the household’s wealth index using the principal-component-

analysis (PCA), and then categorise all households into five quintiles from poorest to richest. 

We include two binary variables for sanitation, a measure of whether the household used flush 

toilet and had access to water from reliable sources such as pipes, public tap and tank, or brick-

lined well with treatment for drinking (safe drinking water).   

In terms of maternal characteristics, we include mothers’ body-mass-index (BMI) to indicate 

maternal health (Fenske et al., 2013). We also include a binary variable indicating maternal 

literacy (=1 if mother is literate; 0 otherwise) since empirical evidence shows that maternal 

literacy improves child nutrition through the ability to access more information on nutrition, 

child feeding practices and childcare (Akseer et al., 2018).  

                                                             
9 We do not include household’s ethnicity as this variable will be highly correlated with variables indicating 

geographical regions. Specifically, Bamar and Chin ethnicity accounted for about 97 per cent of our panel sample 

in which Bamar people resided in the townships in Magway and Ayeyarwady States and Chin people resided in 

the two Chin townships. 
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3.3.3. Methodology 

We estimate OLS Random-effects models for the continuous dependent variable (z-scores), and 

Probit models for the binary dependent variables (stunting, wasting, and underweight).  

Standard errors are clustered at the village level. The general OLS model is given by: 

𝑧𝑠𝑐𝑜𝑟𝑒𝑠𝑖ℎ𝑡 =  𝛼0 +   𝛽1𝑎𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑒ℎ𝑡 +   𝛽2ℎ𝑜𝑚𝑒𝑔𝑎𝑟𝑑𝑒𝑛ℎ𝑡 +   𝛽3𝑛𝑜𝑛𝑓𝑎𝑟𝑚ℎ𝑡  + 𝛼4𝑋𝑖ℎ𝑡 +

 𝜆𝑗 +  𝜏𝑡 + 𝜔𝑖 +  𝑢𝑖ℎ𝑡     (1) 

where the variable 𝑧𝑠𝑐𝑜𝑟𝑒𝑠 indicate the haz, whz, and waz of child, and the subscript ‘iht’ 

indicates child i from household h in year t; the terms 𝑎𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑒, ℎ𝑜𝑚𝑒𝑔𝑎𝑟𝑑𝑒𝑛, 𝑛𝑜𝑛𝑓𝑎𝑟𝑚, 

indicate agricultural production diversity, home garden ownership, involvement in non-farm 

activities, status in the child’s household, respectively. The term 𝑋 is a vector of other 

geographical, demographic and socio-economic control variables such as migrants, and land 

ownership, children’s age and gender, mothers’ age, BMI and literacy, high school completion 

of household head, household food insecurity status, size, wealth quintile, access to flush toilet 

and safe drinking water; 𝜔𝑖  represents the time-invariant unobserved factors influencing 

children’s haz in Random-effects models; 𝜆𝑗 indexes township dummies; 𝜏𝑡 represents year 

dummy and seasonality; and 𝜀 is the error term. 

Time-variant factors (such as seasonality) that influence all individuals are controlled using a 

year dummy. The time-invariant factors that vary across townships are accounted using 

indicator variables for townships. However, time-invariant unobserved heterogeneity across 

individuals such as genetic characteristics, prenatal maternal health, birth length/weight, child 

congenital diseases or physical abnormality may cause measurement errors.  

Additionally, we estimate Probit models for the three binary dependent variables “stunting” (haz 

< -2), “wasting” (whz < -2), and “underweight” (waz < -2) as below: 
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𝑠𝑡𝑢𝑛𝑡𝑖𝑛𝑔/𝑤𝑎𝑠𝑡𝑖𝑛𝑔/𝑢𝑛𝑑𝑒𝑟𝑤𝑒𝑖𝑔ℎ𝑡𝑖ℎ𝑡 =  𝜃1𝑎𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑒ℎ𝑡 +   𝜃2ℎ𝑜𝑚𝑒𝑔𝑎𝑟𝑑𝑒𝑛ℎ𝑡 +

  𝜃3𝑛𝑜𝑛𝑓𝑎𝑟𝑚ℎ𝑡 +   𝜃4𝑋𝑖ℎ𝑡 +  𝜆𝑗 +  𝜏𝑡 +  𝑢𝑖ℎ𝑡   (2) 

We report average marginal effects for each independent variable. Previous research by Kumar 

et al. (2015) and Shively & Sununtnasuk (2015) find that the links between agriculture and 

child nutrition differs by age. In addition, Stewart et al. (2013) and Victora et al. (2010), point 

out the growth faltering of children aged under five mostly occurs when children are under 3 

years of age. We therefore categorize all children into two different groups (6-35 months; 36-

59 months) based on their age in 2017, and empirically analyse these two groups of children 

separately. 

3.4. Results 

3.4.1. Descriptive statistics 

Characteristics of the panel sample 

The socio-economic characteristics of children and households in our panel sample are 

presented in Table 3-1, and in Figures 3-1, 3-2, and 3-3. Table 3-1 shows that on average, haz, 

whz, and waz were -1.73, -0.64, and -1.41 standard deviations (SD) below the reference median. 

Stunting, wasting, and underweight prevalence in the sample was 42.5 per cent, 6.4 per cent, 

and 26.5 per cent, respectively. The mean z-scores in our sample is slightly lower than those 

reported in 2013 LIFT survey (Rammohan et al., 2018) and the Demographic and Health Survey 

(DHS) conducted in 2015-2016 (Ministry of Health and Sports, 2017). The stunting, wasting 

and underweight prevalence in our sample is also slightly lower than in the LIFT and DHS 

datasets. These differences may be due to the small size of our sample, and because we also 

include Chin State which is among the most food insecure regions in Myanmar (Wilson & 

Mwee, 2016).  
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In our panel sample, around half of the households owned land, and mean land size increased 

from 1.7 acres in 2016 to 2.5 acres in 2017 (Table 3-1). We speculate that our respondents were 

unclear about the question in Round 1 and may have only reported land areas with formal LUC 

in 2016, but listed all land under their direct control in Round 2 (Pritchard et al., 2018).  

From Table 3-1, we observe that around 34.8 per cent of agricultural households were not 

involved in agricultural production. Among agricultural households there was low diversity in 

production. The proportion of households having agricultural diversity equal to three was 11 

per cent in 2016, and this figure rose to 15 per cent in 2017, which may be due to better weather 

conditions for crop production in the post-monsoon period when the Round 2 survey was 

conducted. Households’ involvement in non-farm livelihoods remained unchanged between the 

two years, at 27 per cent.  

In our panel sample, mean household size was 5.7, approximately half of the households had 

flush toilets, but only one-fifth could access to safe drinking water sources (Table 3-1). Over 93 

per cent of the mothers in our sample were literate.  

 [Table 3-1 about here] 

Changes in child nutritional status between February 2016 and November 2017 

There were notable changes in children’s nutritional status between the two survey rounds. The 

mean haz of children in our sample was -1.60 SD below the reference median in 2016, and the 

mean haz worsened to -1.85 SD in 2017 (Table 3-1). Similarly, mean whz decreased slightly 

from -0.59 SD to -0.70 SD below the reference median, while waz worsened from -1.28 SD to 

-1.54 SD between the two years. Both stunting and underweight prevalence increased by 5 

percentage points. Meanwhile, wasting prevalence was unchanged between the two years. The 

worsening in children’s linear growth (measured by haz and stunting) can be observed across 
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almost all townships, but particularly in the Chin townships (Figures 3-1 and 3-2). In addition, 

the changes in waz and underweight prevalence were smaller in the two townships in Chin 

compared to the other townships. Notably, we observe an increase in whz and a decrease in 

wasting prevalence in the Chin townships, a pattern that is different from the other townships. 

These changes suggest that Chin was most affected by chronic undernutrition, while the other 

four townships were affected by acute undernutrition.10 

 [Figures 3-1 & 3-2 about here] 

Children aged 6-35 months experienced the greatest growth deficits (Figure 3-3). In particular, 

mean haz worsened significantly from -1.12 SD to -1.93 SD, and stunting prevalence rose from 

27 per cent to 45 per cent in 2017 (Figure 3-3 - Panel A). Similarly, whz and waz worsened, and 

underweight prevalence increased significantly in 2017, but these changes were smaller 

compared to the changes in haz and stunting. These results can be partly explained by the 

findings of Stewart et al. (2013) and Victora et al. (2010) who show that children’s growth 

faltering is likely observed in the first 36 months, and the largest worsening occurs when 

children begin consuming complementary food at the age of 6-24 months. We also observe 

changes in nutritional status of the children aged 36-59 months between the two years (Figure 

3-3 - Panel B). In particular, the older children’s haz, whz and waz reduced slightly. Given a 

decline of food insecurity (measured by food shortage) in Round 2, these results suggest the 

important roles of household socio-economic characteristics in addition to food consumption in 

influencing child nutrition.  

 [Figure 3-3 about here] 

                                                             
10 Note that our dataset does not contain information on infectious diseases, so we are unable to control 

for diarrhea and malaria, which may potentially impact on child weights and heights. 
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3.4.2. Empirical results 

In Tables 3-2 and 3-3, we present our main empirical results on the links between agricultural 

own-production, household livelihoods, socio-economic characteristics and child nutritional 

status in the study areas in rural Myanmar. Results for the sub-sample of younger children (aged 

6-35 months in 2017) are presented in Table 3-2, while those for the sub-sample of older 

children (aged 36-59 months in 2017) are shown in Table 3-3.  

The key empirical results can be summarised as follows. Firstly, the influence of agricultural 

production diversity, other household livelihoods and socio-economic characteristics on child 

nutritional status varies across two age groups of children. We find empirical evidence of an 

agriculture-nutrition disconnect, particularly among children aged 6-35 months. We find that a 

young child from households with higher agricultural diversity has lower whz, and waz, and 

higher probability of being stunted, wasted, and underweight relative to the reference category. 

We further check this counterintuitive result within agricultural households, and find that 

producing more field crops and raising livestock somewhat increase the households’ likelihood 

of food shortage, changing to less preferred foods, and having to borrow to meet household food 

requirements. Another possible reason is that a higher number of agricultural activities may 

reduce time and energy for childcare, food preparation and feeding practices that are crucial for 

young children aged 6-35 months. Meanwhile, home garden ownership is associated with better 

nutritional status of young children as it provides complementary foods such as vegetables and 

fruits and may be less time-consuming. Finally, migration is shown to improve haz, reduce 

wasting and underweight probability among older children who need more nutritious foods that 

are more likely to be provided by markets rather than own-production. 

3.4.2.1. The links between agriculture, other household livelihoods and nutrition  

Children aged 6-35 months in 2017  
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From Table 3-2, we observe a negative association between agricultural production diversity 

and measures of child nutrition. An increase in agricultural diversity is associated with lower 

whz and waz, and a higher probability of wasting and underweight among children aged 6-35 

months. In particular, relative to a child from a household with no agricultural crop production, 

a child from a household with agricultural diversity equal to one and two, has whz that is 0.22 

SD, and 0.33 SD lower than the reference category, respectively (Column 2). We similarly 

observe higher probability of being wasted, stunted and underweight among children from 

agriculture producing households. For example, relative to the reference category, a child from 

households with agricultural diversity of one, two and three has a statistically significant and 

higher probability of being wasted by10.7, 12.2 and 9.4 percentage points, respectively (Column 

5). The influence of agricultural diversity on waz and underweight is similar. We observe that 

relative to the reference category (a child from an agriculture household with no production), a 

child from a household with the highest level of agricultural production diversity has a 23.2 

percentage points higher probability of being underweight (Column 6). Although we observe a 

statistically significant relationship between the middle level of agricultural diversity (equal to 

two) and haz, but there is strong evidence that higher levels of agricultural diversity is 

consistently associated with higher stunting. In particular, a child from households with 

agricultural diversity equal to two and three has 18.1 percentage points and 21 percentage points 

higher probability of being stunted compared to the reference group (Column 4).  

While these findings are surprising, there may be several explanations. Firstly, a higher number 

of agricultural activities may reduce time and energy for childcare, food preparation and feeding 

practices that are crucial for children aged below 36 months. Secondly, agricultural production 

in Myanmar is of poor productivity and low income per capita (Haggblade & Boughton, 2014). 

Self-supply foods are mainly rice, corn, millet and there is a very limited amount of meat and 

eggs from raising poultry (Pritchard et al., 2018). 
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Table 3-2 additionally shows positive associations between home garden ownership and child 

nutritional status. In particular, home garden ownership improves haz and waz of children 

(Columns 1 and 3), and reduces stunting and underweight (Columns 4 and 6). A child aged 

between 6-35 months in 2017 from a household with home gardens not only has higher haz and 

waz, but also has 22.6 percentage points and 11.2 percentage points lower probability of being 

stunted and underweight, respectively, relative to the reference category. Our results provide 

additional empirical evidence to strengthen the limited literature on the associations between 

home gardens and nutrition (Makhotla & Hendriks, 2004; Rammohan et al., 2019; Schipani et 

al., 2002). We do not observe strong evidence of a nexus between non-farm activities, migration 

and nutritional status among young children. As expected, higher area of land ownership is 

associated with lower stunting probability among young children (Column 4).  

Table 3-2 also shows that there is a statistically significant association between household food 

shortage and wasting. In particular, relative to the reference category, a child aged between 6-

35 months in 2017 from a household experiencing food shortage in the last 12 months has 4 

percentage points higher probability of being wasted relative to the reference category (Column 

5).  

Interestingly, male children have poorer nutritional status compared to females, confirming the 

findings from other countries such as Bangladesh (Holland & Rammohan, 2019; Islam et al., 

2020), India (Mishra et al., 2004), and sub-Saharan countries (Wamani et al., 2007). This is 

consistent with Wilson & Mwee (2016) who find weak son preference in Myanmar compared 

to neighboring countries such Bangladesh and India. We also find mother’s BMI to be 

negatively associated with child wasting and underweight (Columns 5 and 6).  

 [Table 3-2 about here] 

Children aged 36-59 months in 2017  
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Among older children aged 36-59 months, there is weak evidence on the negative links between 

agriculture and nutrition (Table 3-3). Relative to a child from a household without agricultural 

own-production, a child from a household with agricultural diversity equal to one and three has 

a 0.12 SD and 0.16 SD lower haz respectively, compared to the reference category (Column 1). 

Home garden ownership is positively and significantly associated with higher whz.  

Interestingly, non-farm activities appear to have a negative influence on child nutritional status. 

A child from households involved in non-farm livelihoods has 0.17 SD lower haz and 3.9 

percentage points higher probability of being wasted (Columns 1 and 5). The reason may be that 

non-farm activities in the surveyed townships were mainly informal, casual and under-paid. The 

negative influence of non-farm work on food and nutrition security was previously found by 

Blekkings et al. (2020) and Crush et al. (2012) in Africa. We are unable to further test this 

hypothesis due to unavailability of information on types and income of non-farm activities. 

However, for children aged 36-59 months having migrant household members reduces the 

probability of wasting and underweight, by 7.1 percentage points and 8.4 percentage points 

respectively, relative to children from non-migrant households.  

[Table 3-3 about here] 

Agricultural diversity and household food security 

Our previous results have shown that a greater diversity of household agricultural own-

production is negatively associated with child nutrition, particularly among young children. In 

Table 3-4, we present empirical results on the influence of agricultural production diversity on 

three different indicators of food security and three measures of dietary diversity. These include: 

(i) Food shortage, (ii) Had to change to less preferred food, and (iii) Needed to borrow food in 

the last 12 months; (iv) Consumed more than 5/10 food groups, (v) Consumed meat, fish and 

egg, and (vi) Consumed vegetable and fruits in the last 24 hours prior to the interview. The 
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analysis is conducted separately made for the two groups of children (Panels A and B), and 

Probit marginal effects are reported. 

Table 3-4 - Panel A shows that among households with children aged between 6-35 months, a 

household with agricultural diversity equal to two and three has 14.7 percentage points and 17.3 

percentage points higher probability of experiencing food shortage compared to those without 

agricultural production (Column 1). Similarly, a household with agricultural diversity equal to 

one, two and three has 10, 14.5 and 22.7 percentage points’ higher probability respectively of 

having to change to less preferred food items (Column 2).  

Home garden ownership significantly reduces food insecurity across all three indicators 

(Columns 1, 2 and 3), and improves consumption of vegetable and fruits, in households with 

young children (Column 6). The presence of a migrant household member increases the 

consumption of 5-10 food groups by 6.6 percentage points (Column 4).  

From the Table 3-4, Panel B, we observe that among children aged 36-59 months, there is no 

statistically significant relationship between agricultural diversity and household food security. 

However, as with the younger age group, having migrant household members improves dietary 

diversity (Column 4).  

 [Table 3-4 about here] 

Another reason for the poor nutrition observed among agriculture households may be constraints 

in caregivers’ time for children within agricultural households (Johnston et al., 2018). In other 

words, caregivers in households producing many crops and raising livestock may have longer 

working hours, and consequently have less time for food preparation and childcare. We will 

discuss this hypothesis further by using a subsample of agricultural households. 
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3.4.2.2. Using a sample of agricultural households 

We test the robustness of results by restricting our sample to only those households that have 

positive agricultural production. We undertake this analysis due to differences in socio-

economic characteristics between agrarian and non-agrarian households. Furthermore, 

agricultural households account for the bulk of poverty in rural Myanmar (Asian Development 

Bank, 2013).  

From Table 3-5, we observe that producing a higher number of crops and raising livestock is 

associated with lower haz and waz (Columns 1 and 3), and higher probability of children being 

stunted and underweight (Columns 4 and 6). Notably, these relationships are only observed 

among young children (Panel A). Among older children, among agriculture producing 

households, non-farm livelihoods are positively associated with a higher probability of children 

being stunted and wasted (Columns 4 and 5). Meanwhile, a child from agricultural households 

with migrants has 0.18 sd higher waz (Column 3), 13.8 percentage points and 6.9 percentage 

points lower probability of being stunted and wasted (Columns 4 and 5). This indicates that 

diversification of livelihoods may be an important means to improve child nutrition. 

 [Table 3-5 about here] 

We additionally examine the relationship between producing field crops, raising livestock, and 

household food security within agricultural households. The results from estimating Probit 

models separately for the young and older groups of children are presented in Table 3-6. 

Among agricultural households with children aged between 6-35 months, producing an 

additional crop is associated with a 3.5 percentage points higher probability of having to borrow 

for food by (Panel A - Column 3), and raising livestock is associated with a 10.6 percentage 

points higher probability of experiencing food shortage (Panel A – Column 1).  
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[Table 3-6 about here] 

Interestingly, the negative relationship between agricultural diversity and food security is 

observed within the subsample of young children. Moreover, the influence of agricultural 

diversity on children’s anthropometric outcomes is more statistically significant than its 

influence on household food security indicators. This may be evidence of our above mentioned 

hypothesis that the agriculture-nutrition disconnect may partly come from a reduction on 

childcare and feeding practices. In particular, young children aged between 6-35 months would 

be more likely to be negatively affected by a greater variety of agricultural activities as the 

younger children need more care and consume less family foods compared to older children. 

Although the results are consistent using panel data techniques that are able to minimize 

potential biases caused by the unobserved heterogeneity across children, the different links 

between agriculture and nutrition within the two age groups of children may be driven by other 

factors rather than agriculture itself. Table 3-7 in the Appendix can somewhat prove that the 

results are not significantly affected by the differences in other socio-economic characteristics 

between the two groups of children. In particular, we use t-tests for the null hypothesis that 

there is no difference between the two child groups. The results show that there is no 

statistically significant difference in almost socio-economic characteristics that we can observe 

between the two groups, except for the differences in proportion of households involved in 

agricultural production and male child ratio. 

3.5.  Conclusions 

Using a unique panel dataset from six townships in rural Myanmar, this paper investigated the 

links between agricultural households, non-farm livelihoods and child nutrition. The first key 

result is that in the study areas, child nutritional status worsened between 2016 and 2017, using 

the child anthropometric measures haz, whz, waz, stunting and underweight.  
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Furthermore, we find that greater agricultural production diversity was associated with poorer 

anthropometric outcomes among children aged between 6-35 months in 2017. This confirms 

the findings of previous studies that a high variety of farming activities potentially reduces time 

for food preparation, feeding practices and childcare, particularly for young children (Johnston 

et al., 2018; Sibhatu et al., 2015). Agricultural production can improve child nutritional status 

if it is in parallel with high productivity and income, intensive education in nutrition and 

childcare (Berti et al., 2003), and the households are able to access nutritious foods from 

markets (Sibhatu et al., 2015).  

Migration has been regarded as a channel to diversify household income, and our results show 

that children from households with a migrant member have significantly better nutritional 

status, particularly among the older child cohort. 

From a policy perspective our study highlights the importance of livelihood diversification 

through migration as an important channel to address child undernutrition in our study areas in 

rural Myanmar, particularly in the long-term when children grow older. Income supplement to 

households with young children or the creation of non-farm employment opportunities in rural 

areas are other channels that policy makers can use to address the food security needs of 

households. However, non-farm work may not work effectively due to its instability, low 

payment and lacks of protection against income shocks (Chen & Hamori, 2013; Gindling et 

al., 2016; Nordman et al., 2016; Tansel & Kan, 2016). Therefore, there is a need to formalize 

non-farm livelihoods or improve its stability and income for rural households. 

The importance of home gardens for nutritional outcomes also suggests another channel 

through which policy makers can intervene to improve the nutrition of children. Our study finds 

that home garden ownership significantly improves nutritional status of young children. 

However, the smaller influence of home garden ownership on nutrition of older children 
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suggests that vegetables and fruits grown in home gardens can be used as complementary foods 

for younger children, but are not able to supply a sufficient amount of crucial micronutrients for 

the growth of older children.  
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Table 3-1. Descriptive statistics  

  Means  

Variable Overall 2016 2017 

Dependent variables    

Height-for-age z-score (haz) -1.725 -1.599 -1.851 
Weight-for-height z-score (whz) -0.643 -0.590 -0.696 

Weight-for-age z-score (waz) -1.412 -1.283 -1.542 

Stunting (haz < -2) 0.425 0.403 0.447 

Wasting (whz < -2) 0.064 0.067 0.062 

Underweight (waz < -2) 0.265 0.243 0.287 

Explanatory variables    

No agricultural own-production  0.348 0.310 0.385 

Agricultural production diversity =1 0.254 0.288 0.220 

Agricultural production diversity =2 0.263 0.287 0.240 

Agricultural production diversity =3 0.135 0.115 0.155 

Have home gardens  0.378 0.230 0.527 

Have non-farm activities  0.267 0.265 0.268 

Have migrants 0.195 0.195 0.195 

Area of land owning (acres) 2.110 1.708 2.512 

Have food shortage 0.673 0.778 0.568 

Child characteristics    

Child is male 0.494 0.493 0.495 

Child’s age (months)  31.924 21.576 42.271 

Household characteristics    

Mother's age (years) 32.979 32.365 33.592 

Mother's body-mass-index (BMI) 22.064 21.951 22.178 

Mother is literate 0.933 0.928 0.938 

Head completed high school 0.124 0.098 0.150 

Household size 5.702 5.462 5.942 

Have flush toilet 0.435 0.317 0.553 

Access safe drinking water 0.188 0.202 0.173 

Poorest wealth quintile  0.238 0.238 0.238 

Poorer wealth quintile  0.198 0.198 0.198 

Middle wealth quintile 0.200 0.200 0.200 

Richer wealth quintile 0.207 0.207 0.207 

Richest wealth quintile 0.157 0.157 0.157 

Mindat 0.225 0.225 0.225 

Kanpetlet 0.198 0.198 0.198 

Pakokku 0.217 0.217 0.217 

Yesagyo 0.172 0.172 0.172 

Kyaiklet 0.090 0.090 0.090 

Maubin 0.098 0.098 0.098 

Observations 1,200 600 600 

Notes: Proportions for discrete variables, and sample means for continuous variables are reported. 
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Figure 3-1. Mean haz, whz, and waz across townships by years 

Source: Author’s calculations 
 

Figure 3-2. Stunting, wasting, and underweight across townships by years 

Source: Author’s calculations 
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Figure 3-3. Changes in child nutritional status between 2016 and 2017 by age groups 

Source: Author’s calculations 
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Table 3-2. Regression estimates: Children aged 6-35 months in 2017 

 (1) (2) (3) (4) (5) (6) 

 haz 

[RE] 

whz 

[RE] 

waz 

[RE] 

Stunting 

[Probit] 

Wasting 

[Probit] 

Underweight 

[Probit] 

Reference category: Households with no agricultural own-production 

Agricultural production 

diversity =1 

0.154 

(0.130) 

-0.222** 

(0.109) 

-0.030 

(0.095) 

0.063 

(0.064) 

0.107*** 

(0.028) 

0.101 

(0.070) 

Agricultural production 

diversity =2 

0.173 

(0.183) 

-0.332** 

(0.155) 

-0.111 

(0.135) 

0.181** 

(0.072) 

0.122*** 

(0.038) 

0.179** 

(0.074) 

Agricultural production 

diversity =3 

-0.088 

(0.176) 

-0.109 

(0.165) 

-0.032 

(0.128) 

0.210** 

(0.097) 

0.094** 

(0.038) 

0.232*** 

(0.080) 

Home gardens  
0.529*** 

(0.123) 

-0.099 

(0.146) 

0.202** 

(0.095) 

-0.226*** 

(0.054) 

-0.017 

(0.026) 

-0.112** 

(0.057) 

Non-farm activities  
0.172 

(0.158) 

-0.204 

(0.155) 

-0.019 

(0.152) 

-0.060 

(0.063) 

0.057* 

(0.030) 

-0.009 

(0.069) 

Migrants 
0.096 

(0.125) 

-0.102 

(0.108) 

-0.003 

(0.091) 

-0.049 

(0.064) 

-0.019 

(0.021) 

0.040 

(0.048) 

land owned (acres) 
0.013 

(0.018) 

0.000 

(0.017) 

0.011 

(0.015) 

-0.047*** 

(0.015) 

0.005 

(0.006) 

-0.011 

(0.009) 

Land owned squared  -0.000 

(0.000) 

0.000 

(0.000) 

-0.000 

(0.000) 

0.001** 

(0.000) 

-0.000 

(0.000) 

0.000 

(0.000) 

Food shortage 0.095 
(0.088) 

-0.048 
(0.081) 

0.038 
(0.069) 

-0.042 
(0.048) 

0.040** 
(0.018) 

0.034 
(0.044) 

Child is male -0.374** 

(0.156) 

-0.250** 

(0.110) 

-0.370*** 

(0.130) 

0.149*** 

(0.054) 

0.081*** 

(0.019) 

0.075 

(0.047) 

Child's age (months) -0.121** 

(0.052) 

-0.072* 

(0.039) 

-0.076* 

(0.041) 

0.061*** 

(0.017) 

0.018* 

(0.010) 

0.037** 

(0.017) 

Child’s age squared 0.001** 

(0.001) 

0.001** 

(0.001) 

0.001* 

(0.000) 

-0.001*** 

(0.000) 

-0.000 

(0.000) 

-0.000 

(0.000) 

Mother's age (years) 
-0.025* 

(0.014) 

-0.017* 

(0.009) 

-0.024** 

(0.012) 

0.006 

(0.004) 

0.003* 

(0.002) 

0.010** 

(0.004) 

Mother's BMI 
0.036* 

(0.022) 

0.007 

(0.019) 

0.021 

(0.018) 

-0.012 

(0.007) 

-0.006*** 

(0.002) 

-0.018** 

(0.008) 

Mother is literate 
0.096 

(0.332) 

0.045 

(0.188) 

0.119 

(0.256) 

-0.120 

(0.108) 

0.075* 

(0.041) 

0.073 

(0.103) 

Head completed high 

school 

0.123 

(0.138) 

0.050 

(0.129) 

0.134 

(0.084) 

-0.077 

(0.063) 

0.013 

(0.032) 

-0.113** 

(0.058) 

Household size 
-0.048 

(0.040) 

0.036 

(0.032) 

-0.005 

(0.033) 

0.025** 

(0.012) 

0.005 

(0.006) 

-0.008 

(0.012) 

Have flush toilet 
-0.067 

(0.105) 

0.117* 

(0.067) 

0.022 

(0.072) 

0.012 

(0.046) 

-0.101*** 

(0.030) 

0.013 

(0.042) 

Access safe drinking 

water 

0.173 

(0.140) 

0.160 

(0.127) 

0.238** 

(0.106) 

0.005 

(0.056) 

0.035* 

(0.019) 

0.088* 

(0.051) 

Reference category: Poorest wealth quintile 

Poorer  
-0.148 

(0.280) 

0.027 

(0.174) 

-0.074 

(0.224) 

0.094 

(0.068) 

0.011 

(0.029) 

-0.001 

(0.066) 

Middle  
-0.321 

(0.216) 

0.292 

(0.190) 

0.023 

(0.204) 

0.124* 

(0.072) 

-0.039 

(0.040) 

-0.041 

(0.073) 

Richer  
-0.239 

(0.254) 

0.159 

(0.198) 

-0.000 

(0.205) 

0.097 

(0.076) 

0.003 

(0.035) 

-0.007 

(0.074) 

Richest  
-0.079 

(0.256) 

0.261 

(0.252) 

0.145 

(0.273) 

0.092 

(0.089) 

0.045 

(0.042) 

-0.006 

(0.106) 
Reference category: Mindat 

Kanpetlet 
0.228 

(0.340) 

-0.041 

(0.185) 

0.085 

(0.249) 

0.039 

(0.083) 

-0.037 

(0.035) 

0.030 

(0.072) 

Pakokku 
1.325*** 

(0.259) 

-0.485*** 

(0.149) 

0.415** 

(0.169) 

-0.253*** 

(0.074) 

-0.063* 

(0.034) 

-0.095 

(0.083) 
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Yesagyo 
0.945*** 

(0.306) 

-0.990*** 

(0.177) 

-0.163 

(0.228) 

-0.267*** 

(0.075) 

0.084*** 

(0.031) 

0.133 

(0.085) 

Kyaiklet 
0.866*** 

(0.283) 

-0.731*** 

(0.260) 

0.007 

(0.240) 

-0.225*** 

(0.071) 

0.037 

(0.030) 

0.023 

(0.083) 

Maubin 
0.906*** 

(0.340) 

-0.439*** 

(0.153) 

0.218 

(0.191) 

-0.217** 

(0.085) 

0.003 

(0.032) 

0.016 

(0.075) 
Year dummy  

(=1 if 2017) 

0.369 

(0.676) 

0.231 

(0.414) 

0.157 

(0.531) 

-0.283 

(0.183) 

-0.296*** 

(0.067) 

-0.164 

(0.188) 

Constant -0.501 

(0.882) 

0.807 

(0.764) 

-0.148 

(0.718) 

 

 

 

 

 

 

Observations 362 362 362 362 362 362 

Notes: In all tables, Coefficients are reported for Random Effects models, marginal effects for Probit models. 

Robust standard errors in parentheses, clustered at the village level. * p<0.1, ** p<0.05, *** <0.01 

Table 3-3. Regression estimates: Children aged 36-59 months in 2017 

 (1) (2) (3) (4) (5) (6) 

 haz 

[RE] 

whz 

[RE] 

waz 

[RE] 

Stunting 

[Probit] 

Wasting 

[Probit] 

Underweight 

[Probit] 

Reference category: Households with no agricultural own-production 

Agricultural diversity =1 
-0.122* 

(0.071) 

0.043 

(0.073) 

-0.008 

(0.070) 

-0.014 

(0.053) 

-0.005 

(0.024) 

-0.005 

(0.045) 

Agricultural diversity =2 
-0.130 

(0.087) 

-0.042 

(0.089) 

-0.098 

(0.075) 

-0.015 

(0.055) 

0.008 

(0.030) 

0.006 

(0.055) 

Agricultural diversity =3 
-0.156* 
(0.086) 

0.072 
(0.092) 

-0.006 
(0.087) 

0.008 
(0.070) 

-0.022 
(0.037) 

0.002 
(0.073) 

Home gardens  
-0.051 

(0.054) 

0.104* 

(0.063) 

0.037 

(0.055) 

-0.019 

(0.035) 

-0.000 

(0.017) 

-0.008 

(0.042) 

Non-farm activities  
-0.168* 

(0.093) 

-0.046 

(0.083) 

-0.072 

(0.111) 

0.072 

(0.049) 

0.039** 

(0.019) 

0.004 

(0.048) 

Migrants 
0.043 

(0.077) 

-0.001 

(0.056) 

0.010 

(0.058) 

-0.075 

(0.050) 

-0.071*** 

(0.027) 

-0.084* 

(0.047) 

Observations 838 838 838 838 838 838 

Notes: Regressions include all controls used in Table 3-2. 
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Table 3-4. The links between agricultural own-production and household food security 

 (1) (2) (3) (4) (5) (6) 

 Food 

shortage in 

last 12 

months 

 

[Probit] 

Change 

food 

in last 12 

months 

[Probit] 

Borrow for 

food 

in last 12 

months 

[Probit] 

Consumed 

more than 

5/10 food 

groups in 

last 24h 

[Probit] 

Consumed 

meat, fish, 

egg in last 

24h 

 

[Probit] 

Consumed 

vegetables 

& fruits in 

last 24h 

 

 [Probit] 

Panel A: children aged between 6-35 months in 2017 

Reference category: Agricultural households without own-production 

Agricultural diversity 

=1 

0.051 

(0.057) 

0.100* 

(0.056) 

0.027 

(0.066) 

-0.031 

(0.037) 

-0.106 

(0.075) 

0.072 

(0.049) 

Agricultural diversity 

=2 

0.147* 

(0.080) 

0.145* 

(0.077) 

0.094 

(0.075) 

-0.077 

(0.050) 

0.021 

(0.100) 

0.110 

(0.068) 

Agricultural diversity 

=3 

0.173* 

(0.093) 

0.227** 

(0.104) 

0.149 

(0.098) 

-0.054 

(0.055) 

-0.023 

(0.111) 

0.059 

(0.073) 

Home gardens  
-0.105* 

(0.057) 

-0.193*** 

(0.062) 

-0.159*** 

(0.056) 

0.046 

(0.031) 

0.107 

(0.065) 

0.077** 

(0.036) 

Non-farm activities  
-0.032 

(0.053) 

-0.016 

(0.058) 

-0.102* 

(0.059) 

0.029 

(0.034) 

0.038 

(0.056) 

0.034 

(0.045) 

Migrants 
-0.008 

(0.056) 

0.017 

(0.051) 

0.016 

(0.056) 

0.060** 

(0.026) 

0.043 

(0.067) 

-0.043 

(0.041) 

Observations 362 362 362 362 362 362 

Panel B: children aged 36-59 months in 2017 

Reference category: Agricultural households without own-production 

Agricultural diversity 
=1 

-0.047 

(0.035) 

0.002 

(0.044) 

0.004 

(0.044) 

0.000 

(0.030) 

0.018 

(0.045) 

-0.039 

(0.032) 

Agricultural diversity 
=2 

0.022 
(0.052) 

0.023 
(0.046) 

0.007 
(0.056) 

-0.036 
(0.044) 

-0.011 
(0.055) 

-0.046 
(0.038) 

Agricultural diversity 

=3 

0.046 

(0.063) 

0.031 

(0.062) 

-0.045 

(0.066) 

-0.011 

(0.046) 

0.029 

(0.067) 

-0.005 

(0.045) 

Home gardens  
-0.034 

(0.036) 

-0.015 

(0.040) 

-0.043 

(0.034) 

0.028 

(0.025) 

0.064 

(0.041) 

0.049* 

(0.027) 

Non-farm activities  
-0.020 

(0.034) 

-0.066 

(0.047) 

-0.034 

(0.042) 

-0.007 

(0.021) 

0.053 

(0.043) 

-0.007 

(0.028) 

Migrants 
0.058 

(0.039) 

0.038 

(0.042) 

0.006 

(0.040) 

0.051** 

(0.024) 

-0.006 

(0.049) 

0.016 

(0.033) 

Observations 838 838 838 838 838 838 

Notes: Regressions include all controls used in Table 3-2.  
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Table 3-5. Agricultural households: The links between agricultural own-production and child 

nutritional status  

 (1) (2) (3) (4) (5) (6) 
 haz 

[OLS] 

whz 

[OLS] 

waz 

[OLS] 

Stunting 

[Probit] 

Wasting 

[Probit] 

Underweight 

[Probit] 

Panel A: Children aged 6-35 months in 2017 

Number of crops -0.113** 

(0.055) 

-0.056 

(0.037) 

-0.100*** 

(0.027) 

0.038* 

(0.022) 

-0.001 

(0.005) 

0.046*** 

(0.017) 

Raise livestock 0.016 

(0.181) 

-0.183 

(0.150) 

-0.150 

(0.168) 

0.069 

(0.067) 

0.165*** 

(0.062) 

0.058 

(0.077) 

Home gardens  
0.864*** 

(0.219) 

-0.173 

(0.190) 

0.329** 

(0.164) 

-0.165*** 

(0.058) 

-0.013 

(0.030) 

-0.090 

(0.058) 

Non-farm activities  
0.065 

(0.250) 

-0.462** 

(0.206) 

-0.299 

(0.231) 

-0.045 

(0.079) 

0.004 

(0.041) 

0.091 

(0.069) 

Migrants 
0.228 

(0.250) 
-0.096 
(0.175) 

0.042 
(0.205) 

-0.107 
(0.077) 

-0.063* 
(0.033) 

-0.033 
(0.071) 

Observations 251 251 251 251 251 251 

Panel B: Sub-sample of children aged 36-59 months in 2017 

Number of crops 0.018 

(0.043) 

-0.021 

(0.034) 

-0.002 

(0.031) 

-0.002 

(0.017) 

-0.002 

(0.009) 

-0.002 

(0.018) 

Raise livestock -0.156 

(0.135) 

0.168** 

(0.076) 

0.019 

(0.101) 

0.079 

(0.058) 

-0.026 

(0.021) 

0.026 

(0.047) 

Home gardens  
-0.052 
(0.107) 

0.029 
(0.086) 

-0.011 
(0.086) 

0.039 
(0.043) 

0.013 
(0.018) 

0.037 
(0.051) 

Non-farm activities  
-0.156 

(0.130) 

-0.054 

(0.127) 

-0.115 

(0.112) 

0.110* 

(0.061) 

0.074*** 

(0.024) 

0.076 

(0.063) 

Migrants 
0.213 

(0.149) 

0.064 

(0.092) 

0.179* 

(0.107) 

-0.138** 

(0.056) 

-0.069** 

(0.032) 

-0.084 

(0.054) 

Observations 532 532 532 532 532 532 

Notes: Regressions include all controls used in Table 3-2. Coefficients are reported in OLS regressions. Marginal 

effects are reported in Probit models. Robust standard errors in parentheses, clustered at the village level. * p<0.1, 

** p<0.05, *** <0.01 
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Table 3-6. Agricultural households: The links between agricultural own-production and 

household food security 

 (1) (2) (3) (4) (5) (6) 
 Have food 

shortage in 

last 12 

months 

 

[Probit] 

Have to 

change 

food 

in last 12 

months 

[Probit] 

Have to 

borrow for 

food 

in last 12 

months 

[Probit] 

Consume 

more than 

5/10 food 

groups in 

last 24h 

[Probit] 

Consume 

meat, fish, 

egg in last 

24h 

 

[Probit] 

Consume 

vegetables 

& fruits in 

last 24h 

 

 [Probit] 

Panel A: Sub-sample of children aged between 6-35 months on the interview date in 2017 

Number of crops 0.038 

(0.024) 

0.029 

(0.025) 

0.035* 

(0.020) 

-0.019 

(0.016) 

0.003 

(0.016) 

0.001 

(0.012) 

Raise livestock 0.106* 

(0.055) 

0.102 

(0.071) 

0.043 

(0.069) 

-0.010 

(0.035) 

0.095 

(0.069) 

-0.037 

(0.058) 

Have home gardens  
-0.087 

(0.058) 

-0.187*** 

(0.069) 

-0.111* 

(0.059) 

0.080** 

(0.033) 

0.111* 

(0.061) 

0.097** 

(0.042) 

Observations 251 251 251 251 251 222 

Panel B: Sub-sample of children aged 36-59 months on the interview date in 2017 

Number of crops 0.032* 

(0.017) 

0.019 

(0.018) 

0.002 

(0.018) 

-0.000 

(0.012) 

0.008 

(0.021) 

0.014 

(0.015) 

Raise livestock 0.026 
(0.045) 

0.010 
(0.046) 

0.052 
(0.043) 

-0.014 
(0.029) 

0.111** 
(0.044) 

-0.003 
(0.025) 

Have home gardens  
0.023 

(0.041) 

0.043 

(0.049) 

-0.000 

(0.047) 

-0.023 

(0.029) 

0.084* 

(0.047) 

0.012 

(0.032) 

Observations 532 532 532 532 532 532 

Notes: Regressions include all controls used in Table 3-2. Marginal effects are reported. Robust standard errors in 

parentheses, clustered at the village level. * p<0.1, ** p<0.05, *** <0.01 
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3.7. Appendix  

Figure 3-4. Sample-selection process 
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Figure 3-5. Mean child nutritional status of pooled sample and panel sample 

Source: Author’s calculations 
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Table 3-7. Differences between two age groups of children 

Variables 
Group 1: Children aged  

6-35 months on the 

interview date in 2017 

Group 2: Children aged  

36-59 months on the 

interview date in 2017 

Group 1 - 

Group 2 

  Mean SD Mean  SD  (t-test) 

No agricultural own-production  0.307 0.462 0.365 0.482 -0.059* 

Agricultural production diversity 

=1 0.29 0.454 0.239 0.427 0.051 

Agricultural production diversity 

=2 0.271 0.445 0.26 0.439 0.011 

Agricultural production diversity 

=3 0.133 0.34 0.136 0.343 -0.003 

Have home gardens  0.392 0.489 0.372 0.484 0.02 

Have non-farm activities  0.246 0.431 0.276 0.447 -0.03 

Have migrants 0.21 0.408 0.189 0.391 0.021 

Area of land owning (acres) 2.409 6.351 1.981 5.161 0.429 

Have food shortage 0.685 0.465 0.668 0.471 0.017 

Child is male 0.417 0.494 0.527 0.5 -0.110*** 

Mother's age (years) 32.459 6.516 33.203 6.798 -0.745 

Mother's body-mass-index (BMI) 21.79 3.45 22.183 6.965 -0.393 

Mother is literate 0.942 0.234 0.93 0.256 0.012 

Head completed high school 0.144 0.351 0.116 0.32 0.028 

Household size 5.693 2.133 5.705 1.999 -0.012 

Have flush toilet 0.45 0.498 0.428 0.495 0.022 

Access safe drinking water 0.18 0.384 0.191 0.393 -0.011 

Poorest wealth quintile  0.243 0.43 0.236 0.425 0.007 

Poorer wealth quintile  0.177 0.382 0.208 0.406 -0.031 

Middle wealth quintile 0.193 0.395 0.203 0.402 -0.009 

Richer wealth quintile 0.232 0.423 0.196 0.397 0.036 

Richest wealth quintile 0.155 0.362 0.158 0.365 -0.003 

Observations 362   838   1200 

Notes: T-tests are used for the null hypothesis that there is no difference between the two groups. * p<0.1, ** 

p<0.05, *** <0.01 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



85 
 

CHAPTER 4: Is there an informal employment penalty in food security? 

Evidence from rural Vietnam 

4.1. Introduction 

Although Vietnam met the Millennium Development Goal of reducing hunger by 50 percent, 

recent data show that the proportion of people reporting severe food insecurity has increased 

from 2.3 per cent in 2015 to 6.4 per cent in 2017, and stunting prevalence among children aged 

under five years has increased from 23.3 per cent to 24.6 per cent (FAO et al., 2018). Food 

insecurity is also more severe in rural areas where two-thirds of the population live, with 

stunting rates among rural children being three times higher than among urban children (Do et 

al., 2018). Rural children also have poorer weight and height growth compared to urban 

children (Nguyen et al., 2013).  

There is also evidence of rural livelihood transformation, with a trend away from farm to non-

farm livelihoods, which may partly be due to greater availability of jobs in the manufacturing 

and service sectors (Duong et al., 2020). The proportion of rural population involved in non-

farm work increased from 36 per cent in 2002 to nearly 48 per cent in 2014 (Duong et al., 

2020). Non-farm employment has increasingly become the major source of income for rural 

households. However, more than 50 per cent of non-farm jobs are informal in nature, do not 

provide access to social safety nets, and are widespread across manufacturing, construction, 

trade and services in Vietnam (Cling et al., 2011).11  

The literature has empirically shown that non-farm employment is positively associated with 

improvements in per capita food expenditure, consumption of nutritious food, and dietary 

                                                             
11 The International Labour Organization (ILO) defines informal employment to include jobs without access to 

social security benefits, and these can be found in both formal and informal sectors of the economy (ILO, 2013).  
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diversity in rural Vietnam (Bui & Hoang, 2020; Duong et al., 2020; Tran & Vu, 2020). Similar 

findings have also been observed from other developing countries such as Burkina Faso, India, 

Nigeria, and Tanzania (Babatunde & Qaim, 2010; D’Souza et al., 2019; Lanjouw et al., 2001; 

Ojeleye et al., 2014; Rahman & Mishra, 2019; Reardon et al., 1994).  

Informal workers are however, more likely to be under-paid and have lower income compared 

with their formal counterparts that may consequently reduce food expenditures and negatively 

affect their household food security (Chen & Hamori, 2013; Gindling et al., 2016; Nordman et 

al., 2016; Tansel & Kan, 2012). Informal employment is typically seasonal, unstable, 

precarious and lacks social protection against income shocks (Amuedo-Dorantes, 2004; 

Raijman, 2001). This is likely to adversely affect household food security relative to those 

households with more secure formal type of employment. This aspect has previously been 

under-researched in the food security literature. Similarly, the focus of the informal labour 

force literature from Vietnam has been on the formal-informal earnings gap (see Cling et al., 

2011; Duong et al., 2020; Nguyen et al., 2013), very little is known about the nexus between 

these two types of employment and their implications household food security in Vietnam.  

The aim of this paper is to examine the links between informal and formal wage employment 

and household food security in rural Vietnam. We focus on wage employment as it is the most 

prevalent form of non-farm livelihood among rural Vietnamese households (Duong et al., 

2020). In particular, we use a panel dataset of 1,390 rural households from the nationally 

representative Vietnam Household Living Standards Survey conducted in 2010, 2012, and 2014 

to explore if informal work is adversely associated with household food security (we call this 

an “informality penalty”).12 More specifically, we aim to address the following questions: (i) 

                                                             
12 The idea for “informality penalty” is borrowed from the findings of “informal wage penalty” observed in 

Brazil, Mexico and South Africa by Bargain & Kwenda (2011, 2014) who find that informal workers are likely 

to receive lower wage rate compared to their formal counterparts. 
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what are the associations between food security and households’ involvement in informal and 

formal wage employment? and (ii) is there any evidence on an informality penalty in food 

security in rural Vietnam?  

To the best of our knowledge, this is the first empirical study using panel data to empirically 

examine the influence of informal employment on household food security in rural Vietnam. 

This issue is critical because non-farm employment is dominated by informal labour, and 

informal employment has often been regarded to be associated with greater poverty and 

uncertainty, which may have implications for household food security. The Government of 

Vietnam (GoV) has sought to address the lack of social insurance among informal employees.13 

Furthermore, the existing literature on informal employment has not sought to address the issue 

of food security. The focus of this literature has been on aspects such as employment, income 

and enterprises’ revenue (Nazier & Ramadan, 2015). Unlike previous studies on informal 

employment and informal enterprises from Vietnam such as Cling et al. (2010), Cling et al. 

(2017), Demenet et al. (2016), Hieu et al. (2014), Nguyen et al. (2013), and Rand et al. (2012), 

our study focuses on the influence of informal employment on household food security. The 

availability of a panel dataset allows us to observe changes in food security in response to 

changes in household livelihoods, minimize estimation bias caused by unobserved 

heterogeneity across households that has not been addressed in previous studies using cross-

sectional data such as Hieu et al. (2014).  

Our analysis shows that informal employment is associated with a reduction in the consumption 

of vegetables and fruits, using both the calorie- and expenditure-based shares of food groups. 

                                                             
13 The GoV introduced the first Labour Code in 1994 and the Law on Social Insurance in 2006 regulating that 

employers are required to buy compulsory social insurance for all employees working under a labour contract of 

three months or longer (formal employment). The Law on Social Insurance was later amended in 2014 with an 

important change that social insurance is also compulsory for all employees working under a labour contract of 

1-3 months. This new regulation came into effect in January 2018. Available from:  

https://www.ilo.org/dyn/natlex/docs/ELECTRONIC/99775/126463/F-1921723198/VNM99775%20Eng.pdf  

https://www.ilo.org/dyn/natlex/docs/ELECTRONIC/99775/126463/F-1921723198/VNM99775%20Eng.pdf
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Secondly, informal employment is also associated with lower household consumption of 

nutritious food such as meat, fish and eggs. Finally, while both types of wage employment are 

associated with a lower consumption of cereals and starches and a greater consumption of 

meals consumed away from home, the size of the coefficients are larger for formal 

employment. 

4.2. Background 

Poverty plays an important role in influencing food insecurity (Smith et al., 2000) and 

household dietary diversity, as household income from non-farm sources has become 

increasingly important, with households relying on purchased food rather than self-produced 

(Pritchard et al., 2019). Higher household income can not only address household food security 

issues, but can also facilitate capital accumulation and re-investment into agricultural 

production (Babatunde & Qaim, 2010).  

Informal wage employment has been found to bring lower income to the household compared 

to formal wage employment in Brazil, Mexico and South Africa (Bargain & Kwenda, 2011) 

and Vietnam (Cling et al., 2011) and increase the likelihood of poverty in Argentina (Devicienti 

et al., 2009), India (Sastry, 2004), and Sub-Saharan African countries (Sparks & Barnett, 2010). 

Households are more likely to be currently poor if they were engaged in informal employment 

in the previous year (Devicienti et al., 2009). These findings may be explained due to informal 

workers being in low-paid jobs without access to social protection against income shocks 

(Jütting & Laiglesia, 2009).  

However, two studies from South Africa (Tshuma & Jari, 2013) and Vietnam (Hieu et al., 

2014) find that informal non-farm employment improves household income, but only within 

poor households in Vietnam. In a study addressing non-farm employment in India and 
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Vietnam, Imai et al. (2015) uncover a positive effect on poverty reduction across different types 

of employment including manual and unskilled jobs which seem to be mainly informal. 

The ambiguous results on the role of informal employment on household income may be due 

to factors affecting employment choices, income and poverty status. For instance, unskilled 

and low-educated people who are more likely to be poorer, may be less competitive in the 

formal job market, and are involuntarily involved in informal low-income jobs (Devicienti et 

al., 2009). On the other hand, informal employment may be a voluntary choice for tax 

minimisation, to avoid legal regulations and escape from inefficient social security systems in 

developing countries (Maloney, 2004; Packard, 2007) so does not affect income level and the 

likelihood of poverty (Nazier & Ramadan, 2015). Given the complicated relationships between 

informal and formal employment, household income and poverty, it is challenging to explore 

whether there is an informality penalty in food security.  

To the best of our knowledge there are only two existing studies that examine the role of 

informal work on food security, and both these studies are in the African urban context. For 

example, Blekking et al.’s (2020) study from Zambia finds that households in informal 

employment have poorer food and nutrition security and require a greater number of coping 

strategies. On the other hand, using data from the African Food Security Urban Network survey 

conducted in 9 African countries, Crush et al. (2012) find that households with at least one full-

time wage worker are more likely to be food secure than those with casual workers. Both these 

above studies use cross-sectional data for analysis. 

However, rural and urban areas are significantly different in terms of both food security 

dimensions (availability and accessibility) and household livelihoods ( Blekking et al., 2020). 

Our study therefore fills the research gap by empirically analysing the links between food 

security and informal employment in a rural context using a rich panel dataset.  
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4.3. Data and Methodology 

Our study uses data from the nationally representative Vietnam Household Living Standards 

Survey (VHLSS), conducted every two years since 2002. The survey collects self-reported 

information on household living conditions including livelihoods, income, expenditure, food 

consumption, assets, housing, living facilities and other socio-economic and demographic 

information. This dataset is unique in providing information on both informal employment and 

food consumption at the household level in Vietnam. 

The samples of VHLSS from 2010 onwards were randomly derived from the 2009 Vietnam 

Population and Housing Census. In each wave, approximately half of the households in the 

previous wave were repeatedly surveyed, the sample was designed so that the overlapped 

sample was still representative at the regional level. We use data from three waves conducted 

in 2010, 2012, and 2014. There were approximately 9,400 households in each wave with nearly 

two-thirds residing in rural areas.14 The sample for our empirical analysis includes those rural 

households who were repeatedly surveyed in the three years, and for whom data are available 

on all our variables of interest. The final sample includes a panel dataset of 1,390 households.   

4.3.1. Dependent variables 

Our main dependent variables include household-level measures of dietary diversity measured 

using expenditure and calorie consumption shares of six main food groups. Dietary diversity 

has been established as a reasonable and crucial indicator of household’s food and nutrition 

security status (Hoddinott & Yohannes, 2002).  

 

                                                             
14 Around 6748, 6695, and 6615 rural households were surveyed in years 2010, 2012, and 2014 respectively. We 

do not include more waves as this will reduce the panel sample significantly.  
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4.3.1.1. Expenditure- and Calorie-based shares of food groups 

The data provide self-reported information on household expenditures and quantity of food 

consumed from 54 food items that were purchased, exchanged or otherwise (such as self-

produced, gifted, collected from forests, etc.) in the last 30 days. We exclude food items and 

drinks consumed on festive occasions as these expenditures do not represent the households’ 

recurrent food consumption. We classify the food items into six different groups including (i) 

cereal and starches, (ii) meat, fish and egg, (iii) vegetables and fruits, (iv) milk and dairy products, 

(v) oil, seasonings, beverages, and (vi) food away from home. This classification is based on the 

number of food items available in the dataset and following previous studies on food security from 

Vietnam ( Duong et al., 2020; Nguyen & Winters, 2011). This implies that the food groups (i) – 

(v) include all food items consumed at home, and the group (vi) includes only purchased meals.   

Calorie consumption is a more accurate representative of household food consumption due to 

its independence with price discrepancies among food items across geographical regions over 

time (Molini, 2006). The calorie equivalence amount of each food item is calculated using a 

calorie conversion table constructed by Vietnam’s National Institute of Nutrition (Nguyen & 

Winters, 2011). The conversion table presented in Table 4-7 in the Appendix shows the 

equivalent number of calories for 1000 grams of each food item. In the data, there are some 

food items named “others” such as “other vegetables”, “other meat”, etc., that cannot be 

directly converted to calories. To deal with this issue, we follow Nguyen & Winters (2011), 

and use the average price of one calorie of each food group that is equal to the total expenditure 

divided by the total equivalent calories of all food items in that group. For example, the 

equivalent amount of calories from “other vegetables” is equal to its expenditure divided by 

average price of one calorie from all types of vegetables.  
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Based on household food expenditures and calorie consumption, we identify shares of the six 

food groups in each household. We do not use absolute values of food expenditures and calorie 

consumption as dependent variables in our analysis for two reasons. Firstly, there are 

discrepancies in monetary values across geographical locations in different waves. To 

synchronize all the monetary values, we can use Regional Consumer Price Index (RCPI) for 

data from the waves 2010 and 2012, but the RCPI was not available in 2014. Secondly, food 

expenditures and quantity were self-reported, and may include food waste and foods for pets 

and animals. Therefore, total calorie consumption may overestimate the surveyed households’ 

real food consumption. 

4.3.1.2. Simpson index of dietary diversity 

The most basic indicator to measure dietary diversity is the Household Dietary Diversity Score 

(HDDS) that can be computed by simply counting the number of food groups consumed within 

a household over a period of time (Hoddinott & Yohannes, 2002). Nevertheless, the information 

on food consumption in the VLHSS data was collected in the last 30 days so that a large 

proportion of the surveyed households (more than 70 per cent) consumed all food groups. The 

HDDS is also unable to capture the variations in food consumption among households who 

consumed the same food groups but with different amounts. We therefore adopt Simpson index 

to measure dietary diversity more comprehensively. 

The Simpson index was first created by Simpson (1949) to measure diversity and has been used 

in previous studies investigating food security in Vietnam (see Duong et al., 2020; Nguyen & 

Winters, 2011). The equation used to compute the index is as below:  

Simpson index (SI) = 1 − ∑ 𝑤𝑖
2

𝑖         (1) 
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where 𝑤𝑖 is the share of food group i based on expenditures or calorie consumption. We use 

Groups (i), (iii), (iv), (v), and (vi), and separate Group (ii) of nutritious foods into three smaller 

groups that include meat, fish and egg (totally eight groups) to maximize the index’s variation. 

Higher values of the index indicate greater levels of dietary diversity. For example, the index 

takes the minimum value of zero if the household consumes only one food group and takes the 

maximum value of 0.875 if the household consumes all the eight food groups equally (share of 

each group is 0.125). Between two households consuming the same number of food groups, 

the household whose shares of food groups are more equal would have a higher Simpson index, 

and correspondingly a greater dietary diversity. 

4.3.2. Explanatory variables 

Our main explanatory variables are measures of household members’ involvement in informal 

and formal wage employment. Respondents were asked to report the employment status of all 

household members, and the job that each member spent the most time in the last 12 months. We 

classify all paid employment into two categories- informal (without social insurance) and formal 

(with social insurance).15 

A household is defined as being involved in informal/ formal wage employment if at least one 

member was in an informal/ formal paid job in the last 12 months. The number of households 

involved in the two types of wage employment for each of the three waves are shown in Figure 4-1. 

In particular, we observe that the bulk of the households were not in wage employment, and were 

mainly involved in farming activities and other non-farm self-employment. There were 433 

households involved in only informal wage employment and 129 households involved in only 

                                                             
15 We do not include unpaid jobs in the informal employment category as we are unable to identify whether the 

unpaid jobs were with/without social insurance. Another reason is that paid- and unpaid jobs seem to be 

significantly different in terms of activities and characteristics that may have different influence on poverty (Imai 

et al., 2015; Lanjouw et al., 2013), and food security subsequently.  
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formal wage employment, while 56 households had both types of employment in 2010. The 

figures changed slightly in 2012 and 2014, in that more households were involved in formal wage 

employment and a combination of formal and informal employment (Figure 4-1).  

[Figure 4-1 about here] 

In Table 4-1 we present a comparison between formal and informal employment in our sample. 

The table shows that households where members were predominantly in informal wage 

employment had lower per capita income per day compared to those where the majority of 

household members were in formal wage employment. Among households with only informal 

wage employment, on average there were 1.528 informal workers per household, and the income 

per capita per day was around 23.484 thousand VND on average.16 Among households with only 

formal wage employment, the number of formal workers was about 1.472 persons per household, 

and the income per capita per day was around 44.726 thousand VND on average, nearly double 

that of households with informal workers. 

[Table 4-1 about here] 

For our key measures of informal and formal wage employment to household income, we 

construct two variables: (i) Proportion of informal wage income to total household income, and 

(ii) Proportion of formal wage income to total household income. The two variables take values 

from 0 to 1. We do not use the absolute values of income to avoid the heterogeneity in wage rates 

across regions and years. We also use other indicators of households’ involvement in informal 

and formal employment in Robustness tests.  

                                                             
16 Monetary values in 2012 and 2014 are discounted to the 2010 baseline using national inflation rates. Exchange 

rate on 31 December 2010: 1 USD = 19,505 VND  
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Other control variables include household size, dependency ratio (equals to the number of 

members aged < 15 years and > 64 years to number of working age members in the 15-64 years) 

and characteristics of household head (sex, age and schooling years). Previous studies 

empirically show that household size represents intra-household food competition (Fenske et 

al., 2013) and a household with a lower dependency ratio is more likely to be food secure 

because working-age members can contribute more to total household income, food production 

and preparation (De Cock et al., 2013). Household head also plays an important role in 

determining household livelihoods, allocating income and other resources to food consumption 

(Bogale & Shilmelis, 2009).  

Finally, land has been shown to be strongly associated with household food and nutrition 

security, with larger landholding households having a lower likelihood of experiencing food 

insecurity (Harris-Fry et al., 2015; Rammohan & Pritchard, 2014). Thang & Popkin (2004) 

point out that being from an ethnic minority or poor adversely impacts on food security in 

Vietnam. In particular, a poor household from minority groups of ethnicity appears to consume 

less protein-rich food items. We therefore additionally control for agricultural land area per 

capita, poverty and the ethnicity17 of the surveyed households.  

4.3.3. Methodology 

4.3.3.1. OLS estimates 

We firstly employ OLS estimates, using the general model given below: 

𝐹𝑜𝑜𝑑 𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦ℎ =  𝛼0 + 𝛼1 𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑙ℎ +  𝛼2 𝐹𝑜𝑟𝑚𝑎𝑙ℎ + 𝛼3 𝑋ℎ  + 𝑟𝑗+ 𝜏𝑡 +  𝜀   (1) 

                                                             
17 In Vietnam, the majority ethnic group is Kinh, otherwise minority ethnic groups. 
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where subscript “h” represents the ℎ𝑡ℎ household; dependent variable 𝐹𝑜𝑜𝑑 𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦ℎ is 

measured by shares of main food groups, Simpson index of dietary diversity. The main 

explanatory variables 𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑙ℎ and 𝐹𝑜𝑟𝑚𝑎𝑙ℎ are the proportion of informal and formal 

wage income to total household income, respectively. The coefficients 𝛼1 and 𝛼2 show the 

influence of households’ involvement in informal and formal wage employment on household 

food security. 

Variable 𝑋ℎ is a vector of the household’s socio-economic and demographic characteristics 

including household size, dependency ratio, agricultural land (area, square of area), 

characteristics of household head (gender, age, square of age, and schooling years), 

household’s poverty status and ethnicity. Variable 𝑟𝑗 indicates dummies of six geographical 

regions including Red River Delta region, Northern region, Central Coastal region, Central 

Highland region, Mekong River Delta region and the Southeast region. Variable 𝜏𝑡 indexes 

year fixed effects and 𝜀 is the error term. 

4.3.3.2. Fixed-effects models 

The OLS estimates may be biased due to the existence of time-variant and time-invariant 

unobserved factors. To control for the influence of time-variant factors, we include year 

dummies. To deal with the time-invariant unobserved heterogeneity across the surveyed 

households, we employ Fixed-effects models. We run Hausman tests to examine if the Fixed-

effects or the Random-effects model is more appropriate. In particular, we test if the time-

invariant unobserved factors determining household’s food security (𝜔𝑖) is correlated with the 

other independent variables, the null hypothesis is that there is no statistically significant 

correlation. As the results show that p < 0.05, we have enough evidence to reject the null 

hypothesis and use Fixed-effects model in the main analysis. The Hausman tests’ results are 

reported in Table 4-5. 



97 
 

The Fixed-effects model is given by:  

𝐹𝑜𝑜𝑑 𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦𝑖𝑡 =  𝛽0 +  𝛽1𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑙𝑖𝑡 +  𝛽2𝐹𝑜𝑟𝑚𝑎𝑙𝑖𝑡 + 𝛽3𝑋𝑖𝑡  + 𝑟𝑗 + 𝜏𝑡 + 𝜔𝑖 +  𝑢𝑖𝑡   (2) 

where the subscript “it” represents the 𝑖𝑡ℎ household in the 𝑡𝑡ℎ year, 𝜔𝑖  represents the time-

invariant unobserved factors determining household’s food security that is shown to be 

correlated with the other explanatory variables.  

4.3.3.3. Fixed-effects Instrumental variables estimation 

Another consideration is to take into account the potential endogeneity of the decision to work 

in informal or formal employment. In particular, a household’s involvement in informal and 

formal wage employment may be endogenous since the household’s unobserved characteristics 

influencing the employment choices may also influence their food security. For example, 

parents who care more about children’s nutrition and health may attempt to find formal jobs 

with higher incomes that can be used to improve food consumption and living conditions. To 

minimize the estimation bias caused by the potential endogeneity, we use an instrumental 

variable approach. The instrumental variables need to influence households’ involvement in 

informal and formal wage employment, but not be directly correlated with their food security.  

To identify an appropriate instrument, we explored previous studies on informal/formal wage 

employment and found that Hieu et al.’s (2014) study instruments informal wage employment 

using the provincial-level average share of labour training costs in the total cost of enterprises 

in Vietnam. The data come from the Provincial Competitiveness Index (PCI) conducted 

annually by the Vietnam Chamber of Commerce and Industry. They explain that an enterprise’s 

share of training cost to total costs represents the enterprises’ attitudes towards informal 

employment. In other words, an enterprise is more likely to recruit formally if it invests more 

in training employees. However, the 2010-2014 PCIs were constructed from surveying a small 
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number of domestic and private enterprises (between 7,300 to 9,859 firms across the whole 

country).18 This instrumental variable is unlikely to determine households’ involvement in 

informal/formal employment in the nationally representative VHLSS dataset.  

Instead, we found that networks and information availability increase job opportunities and 

improve income in both developed and developing countries (Kajisa, 2007; Torezani et al., 

2008). This idea has been used by several studies investigating how non-farm livelihoods and 

migration affect household wellbeing and food security in Vietnam (Bui & Hoang, 2020; 

Hoang et al., 2014; Nguyen & Winters, 2011). In our study, individuals may have a higher 

chance of finding informal/formal wage jobs if there is a high proportion of adults from 

neighboring households having informal/formal employment. Therefore, we employ as 

instruments the two variables - ‘percentage of adults in informal wage employment’ and 

‘percentage of adults in formal wage employment’ at the commune (sub-district) level. In 

particular, we calculate the number of adults and informal/formal workers in each commune 

excluding the analysed household to ensure that the two instrumental variables vary across 

households in the same commune. As expected, these two instrumental variables are positively 

correlated with households’ involvement in informal/formal wage employment (Figure 4-4 in 

the Appendix).  

The validity of using commune-level network variables as instruments may be influenced by 

the fact that commune characteristics may affect both our instruments and outcome variables. 

We test if there are correlations between the instruments and two commune characteristics that 

may significantly affect food security including (i) Distance from commune centre to the 

nearest market (km), and (ii) Distance from commune centre to the nearest city (hundred km).19 

                                                             
18 Available from: https://pcivietnam.vn/en/publications [30 January 2020]  
19 We do not have information on characteristics of all surveyed communes unfortunately. The information on 

distances from commune centre to the nearest market and city is only available for 3,264 households in the panel 

sample. 

https://pcivietnam.vn/en/publications%20%5b30
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The results presented in Table 4-8 in the Appendix show that the correlations are very weak 

(between 0.02 and 0.09). 

We also check the suitability of the instruments using Kleibergen-Paap rk LM statistic for 

under-identification (p-value < 0.01) and the Kleibergen-Paap F statistic for weak identification 

(F > 16.89). These tests show that these instruments are relevant in all models using different 

dependent variables. The Stock-Yogo critical values suggest that the models are able to limit 

the standard errors’ bias to less than 10 per cent of the pooled OLS estimates.20  

In the Fixed-effects Instrumental variables estimation, Equation (2) is used in the second-stage 

and the main explanatory variables 𝐼𝑛𝑓𝑜𝑟𝑚𝑎𝑙𝑖𝑡 and 𝐹𝑜𝑟𝑚𝑎𝑙𝑖𝑡 are based on first-stage 

estimates. The first-stage equation may be formally written as: 

𝑊𝑎𝑔𝑒_𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑖𝑡 =  𝜆0 + 𝜆1𝑁𝑒𝑡𝑤𝑜𝑟𝑘_𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑙𝑖𝑡 + 𝜆2𝑁𝑒𝑡𝑤𝑜𝑟𝑘_𝑓𝑜𝑟𝑚𝑎𝑙𝑖𝑡 +

+𝜆3𝑋𝑖𝑡  + 𝑟𝑗 + 𝜏𝑡 +  𝜋𝑖𝑡    (3) 

where 𝑊𝑎𝑔𝑒_𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡𝑖𝑡 refers to households’ involvement in informal and formal 

employment; 𝑁𝑒𝑡𝑤𝑜𝑟𝑘_𝑖𝑛𝑓𝑜𝑟𝑚𝑎𝑙𝑖𝑡 is the percentage of adults with informal wage jobs excluding 

the analysed household at the commune level; and 𝑁𝑒𝑡𝑤𝑜𝑟𝑘_𝑓𝑜𝑟𝑚𝑎𝑙𝑖𝑡 is the percentage of adults 

with formal wage jobs excluding the analysed household at the commune level. 

4.4. Results 

4.4.1. Descriptive statistics 

The descriptive statistics for the variables used in our main analysis is presented in Tables 4-2 

and 4-3, and Figures 4-2 and 4-3. Table 4-2 shows that on average, expenditure- and calorie- 

                                                             
20 These tests’ results are presented in Tables 4-4, 4-5 and 4-6 showing empirical results from the Fixed-effects 

Instrumental variables estimation. 
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based Simpson index of dietary diversity was 0.73 and 0.53, respectively. Compared to the 

possibly maximum value of 0.825 (when the household consumes all the eight food groups 

equally with the share of each group is 0.125), the mean expenditure-based index was slightly 

lower, whilst the mean calorie-based index was significantly lower. Notably, the two indices 

reduced over the three waves, indicates a downward trend in household dietary diversity in the 

survey period. 

[Table 4-2 about here] 

We further observe from Table 4-2 that cereals and starches made up a significant proportion of 

household food consumption in rural Vietnam, accounting for around 32 per cent of total food 

expenditures, and nearly 60 per cent of total calorie consumption. The rich-protein group of 

meat, fish and egg accounted for around 29 per cent of food expenditures, but only made up 7 

per cent of total calorie consumption, suggesting that the high price of these nutritious food 

items still acts as a constraint in rural areas. The group of vegetables and fruits accounted for 

nearly 7 per cent of total food expenditures, and 3 per cent of calorie consumption. The 

households in the panel sample spent only 3 per cent of their food expenditures for milk and 

dairy products and this food group made up an insignificant part in total calorie consumption. 

Notably, food away from home increased over the three waves, from 11 per cent of total 

household food expenditures in 2010 to nearly 18 per cent in 2014. Since we do not observe 

what food was consumed away from home, we are unable to compute calorie-based shares. To 

calculate calorie-based shares of the other food groups, we assume that the calorie-based share 

of food away from home was equal to this food group’s expenditure-based share.  

From Table 4-2, we also observe that informal and formal wage employment accounted for 

around 18 per cent and 8 per cent of total household income on average, respectively. Over the 

three waves, the proportion of informal wage income remained the same, but proportion of 
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income from formal wage employment slightly increased from 7 per cent to 9 per cent. The 

average household size was nearly 4 and dependency ratio was approximately 0.5. On average, 

area of agricultural land per capita was around 1.9 hectares and increased slightly over time. 

Approximately 16 per cent of the households were classified as poor households (with 

household income below the poverty line), and nearly one-quarter was of an ethnic minority. 

The majority of households were headed by males, who were around 50 years old and had 

nearly 7 years of schooling.  

The changes of household dietary diversity over the three survey years are presented in Figures 

4-2 and 4-3. The rise of the proportion of food consumption away from home indicates that the 

households have increasingly consumed more outdoor meals. Notably, share of cereals and 

starches rose slightly whilst proportion of protein and vitamin-rich food items such as meat, 

fish, egg, vegetables and fruits declined over time in terms of both expenditures and calorie 

consumption (Figures 4-2 and 4-3). The results show that there has been a trend towards 

purchased meals, and a decline in home cooking among rural households in Vietnam.    

[Figures 4-2 & 4-3 about here] 

To better understand the differences in the associations between informal and formal wage 

employment and food security at the household level, we make some comparisons of dietary 

diversity between households involved in informal wage employment only (Group 1) and those 

involved in formal wage employment only (Group 2) in Table 4-3. T-tests are used for the 

hypothesis that there was no difference between the two groups. We observe that households 

in Group 1 consumed lower shares of meat, fish, egg, vegetables, fruits, and milk, and also had 

lower Simpson index of dietary diversity compared to the households in Group 2. This may be 

due to the informality penalty in food security in rural Vietnam that households involved in 

informal employment may be less food secure relative to those involved in formal employment. 



102 
 

[Table 4-3 about here] 

4.4.2. Empirical results 

The main results of our analysis are shown in Tables 4-4, 4-5 and 4-6. The results from 

estimating expenditure-based shares of food groups are presented in Table 4-4, those from 

estimating calorie-based shares of food groups shown in Table 4-5, and results from estimating 

Simpson index of dietary diversity presented in Table 4-6. In each table, we present results 

from OLS estimates in Panel A, those from Fixed-effects models in Panel B, and those from 

Fixed-effects Instrumental variables estimation in Panel C.    

The key findings from our analysis can be summarised as follows. Firstly, households with 

greater involvement in informal employment have lower consumption of nutritious food items 

such as meat, fish, and egg. However, there is no statistically significant association between 

formal employment and consumption of this food group. Similar results for consumption of 

vegetables and fruits are observed using Fixed-effects models (with and without instrumental 

variables). Instead, households with greater involvement in formal employment experience a 

larger reduction in share of cereals and starches. In other words, wage employment appears to 

reduce consumption of home-cooked meals, and the reduction in nutritious foods is mainly 

observed among households in informal employment. In the case of households in formal 

employment, we observe a decline in consumption of starchy foods. In addition, we observe 

that informal employment reduces dietary diversity, whilst formal employment increases 

dietary diversity. Finally, households with greater involvement in wage employment (including 

both informal and formal types) appear to consume more food away from home. These results 

are fairly consistent using expenditure- or calorie-based indicators and different estimation 

methods. 
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4.4.2.1. Expenditure-based shares of food groups 

Table 4-4 provides estimates on the influence of informal and formal wage employment on 

expenditure-based shares of food groups. We observe that there are differences in household 

consumption of various food groups, depending on informal and formal type of employment. 

In particular, we find that formal wage employment is negatively associated with expenditure-

based share of cereals and starches (Column 1). For example, compared to households without 

formal wage income, a household with income fully derived from formal employment has a 

nearly 6 percentage point lower share of cereals and starches in total food consumption 

(Column 1- Panel B). Greater involvement in informal employment also reduces household 

consumption of starchy foods although the result is only statistically significant using OLS 

estimates, the influence of informal employment is less than one-third of the influence of 

formal employment (Column 1 – Panel A). Notably, we observe significantly negative 

associations between informal employment and share of vegetables and fruits (Column 3) and 

share of oil, seasonings and beverages (Column 5). Moreover, a household fully dependent on 

formal wage employment has nearly 3 percentage point higher expenditure-based shares of 

milk and dairy products, relative to those with no formal wage income (Column 4 - Panel A). 

In terms of food away from home, a higher proportion of formal wage income increases its 

consumption significantly, and the influence of formal employment is nearly two-fold the 

influence of informal employment (Column 6). 

[Table 4-4 about here] 

4.4.2.2. Calorie-based shares of food groups 

The results from using calorie-based shares of food groups as dependent variables are presented 

in Table 4-5. We consistently observe that informal employment is associated with a lower 

share of consumption of meat, fish and egg (Column 2), and lower share of vegetables and 
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fruits consumption (Column 3). Meanwhile, there is no statistically significant relationship 

between formal employment and calorie-based shares of these nutritious food groups. In 

addition, a higher proportion of wage income is significantly associated with a lower share of 

cereals and starches (Column 1), and the influence of informal employment is significantly 

lower compared to the influence of formal employment. 

[Table 4-5 about here] 

4.4.2.3. Simpson indices of dietary diversity 

Table 4-6 shows that formal employment is positively and significantly associated with calorie-

based Simpson index (Column 2), whilst greater involvement in informal employment reduces 

expenditure-based index (Column 1). For example, a household with all income from formal 

wage employment has a 0.03 point higher calorie-based index while a household with all 

income from informal wage employment has 0.02 point lower expenditure-based index, 

relative to households without formal and informal wage employment, respectively (Panel B).  

[Table 4-6 about here] 

One possible reason to explain the consistently positive influence of wage employment on 

consumption of outdoor meals observed in Tables 4-4, 4-5 and 4-6 is that wage employment 

may be time-consuming, so households may have less time for food preparation and cooking. 

Unfortunately we are unable to further test this hypothesis due to data constraints.  

Moreover, as shown in Table 4-1, households involved in informal employment have lower 

income, and therefore may eat fewer outdoor meals relative to individuals in formal 

employment. The descriptive statistics presented in Table 4-3 confirms this hypothesis, the 

share of food consumed away from home within households in only informal wage 

employment was 17.4 per cent on average, while the figure was 23.3 per cent in households 
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with only formal employment. However, food away from home may not be necessarily 

nutritious. Indeed, there is growing concern about the quality of outdoor meals and street foods 

in terms of both nutrition and safety in Vietnam such as high pesticide residues, illegal food 

preservatives and improper food hygiene (Ha et al., 2019; Wertheim-Heck et al., 2015).  

4.4.3. Robustness tests 

4.4.3.1. Estimates of household wellbeing  

To further investigate if there are differences in the influence of informal and formal wage 

employment on household well-being. These results are presented in Table 4-9 (Columns 1-4) in 

Appendix. In Table 4-9, the dependent variables are income per capita, total expenditures per 

capita, food expenditures per capita, expenditures on durables per capita (the monetary values in 

2012 and 2014 are deflated to the 2010 baseline using inflation rates, and we use log terms to 

make distributions of the dependent variables normal). In Columns 5-6, we use two binary 

dependent variables indicating households’ access to sanitation and hygiene. The Hausman tests 

show that the Fixed-effects model is more appropriate (compared to the Random-effects model) 

for income per capita, expenditures per capita and food expenditures per capita, while the 

Random-effects model is more appropriate for expenditures on durables. We use Probit models 

for the binary dependent variables (access to clean water and access to clean toilet).  

Table 4-9 shows that while wage employment increases household income, the influence of formal 

employment is nearly double the influence of informal employment (Column 1). Formal wage 

employment is positively associated with food expenditures whilst we do not observe any significantly 

positive influence of informal employment (Column 3). Instead, a household with a higher proportion 

of informal wage income has lower expenditures per capita on purchasing durables (Column 4). 

Furthermore, formal employment also improves households’ access to clean toilets, whilst there is no 

statistically significant evidence on the influence of informal employment (Column 6).  
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The results show that although both types of wage employment increase household income, 

formal employment improves household food expenditures and enhances living conditions, whilst 

informal employment reduces durables purchasing. This is in line with previous results from the 

main analysis of negative associations between informal employment and consumption of 

nutritious food. In contrast to formal employment, informal employment does not improve food 

expenditures, the involved households may indeed have to reduce their home consumption of 

nutritious foods and minimize their expenditures on durables to spend more on food consumed 

away from home. 

4.4.3.2. Measuring wage employment by proportion of workers to number of adults  

In Table 4-10 in the Appendix, we use proportion of workers to number of adults aged > 14 years 

within households to proxy for the two types of wage employment, formal and informal. The 

results are fairly consistent with the main results. In terms of home consumption, informal wage 

employment reduces calorie-based shares of meat, fish, egg, vegetables and fruit, whilst the 

influence of formal wage employment is not statistically significant (Panel B). Informal 

employment also reduces expenditure-based Simpson index of dietary diversity while formal 

wage employment improves calorie-based Simpson index (Panel C). Furthermore, both types of 

wage employment are positively associated with a higher share of food consumption away from 

home. However, the size of the coefficient for formal employment is significantly larger than 

informal employment. 

4.4.3.3. Controlling for households with both types of wage employment 

When we use continuous variables to measure informal and formal wage employment, we are 

unable to identify dietary diversity within households involved in both types of wage employment. 

We therefore classify the panel sample into four different categories including (1) households 

without wage employment, (2) those who involved in informal wage employment only, (3) those 
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involved in formal wage employment only, and (4) those involved in both informal and formal 

wage employment. The number of households in the four groups are shown in Figure 4-1. In these 

robustness tests, the reference group includes 2,309 households who were not involved in wage 

employment (Group 1). Within this group, only 569 households were involved in non-

agricultural self-employment, of which self-employed businesses were unregistered within 400 

households. Therefore, households in the reference group were mainly reliant on agricultural 

production. 

From Table 4-11 in the Appendix, we find that households in Group 2 have statistically 

significant lower shares of nutritious food items such meat, fish, egg, vegetables, and fruits 

compared to the reference group (Panels A and B). Furthermore, households in formal wage 

employment (Groups 3 and 4) have higher calorie-based Simpson index of dietary diversity 

compared to the reference group whilst we do not observe any statistically significant evidence 

for Group 2 (Panel C). Finally, compared to the reference group, households with wage 

employment consume more food away from home and have a lower consumption share of 

cereals and starches. However, households in informal wage employment only (Group 2) 

experience the smallest increase in food away from home, and lowest reduction in cereals and 

starches. 

4.4.3.4. Role of access to markets 

Previous studies have increasingly emphasized the role of access to markets for food security in 

developing countries (Sibhatu et al., 2015). The VHLSS collected information on distance from 

the commune centre to the nearest market, but this information is unfortunately not available for 

our whole panel sample (22 per cent of households have missing values). We therefore proxy for 

households’ access to markets by a dummy variable indicating if the households owned any 
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vehicle.21 The results from Table 4-12 in the Appendix are consistent with our main results in 

Tables 4-4, 4-5 and 4-6. In particular, informal wage employment is negatively associated with 

shares of nutritious food groups of meat, fish, egg, vegetables and fruits. We also observe an 

increase in consumption of food away from home within households involved in wage 

employment, with formal employment associated with a greater share of food consumed away 

from home. 

4.4.3.5. Influence of migration 

Nguyen & Winters (2011) find a positive association between migration and food security at the 

household level in Vietnam. We do not control for migration in the main analysis because the 

information on migration was inconsistently collected in the three years.22 Instead, we conduct 

some robustness tests by including a dummy variable indicating if there was any migrant (defined 

here as members who have been away from home for more than 6 months prior to the interview). 

The results from Table 4-13 in the Appendix confirm our main results and are in line with the 

findings of Nguyen & Winters (2011) about the positive impacts of migration on food security in 

Vietnam. 

4.5. Conclusions 

Food insecurity in Vietnam is substantially worse in rural areas, where in recent years there has 

been a trend towards non-farm livelihoods. However, non-farm livelihoods are often dominated 

by informal employment, which is associated with greater job uncertainty, poorer working 

                                                             
21 However, transport vehicle ownership may be an indicator of household wealth. We attempted to employ the 

information on distance from Commune Centre to the nearest market using OLS estimates (since the data are no 
longer panel). The results are keeping in line with our main findings.  

22 In the VHLSS 2012 and 2014, there was information on members who had lived in the households in the 

previous survey but are not currently residents, but this information was not available in the 2010 wave. 

Therefore, we employ the information on household members who have been away from home for more than 6 

months to define migrants in each household. However, these people may migrate for studies, medical treatment, 

business trips, etc. Unfortunately the migration purposes were not reported in all three waves. 
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conditions and low wages. This paper empirically examined the influence of informal 

employment on household food security in rural Vietnam, using panel data from the Vietnam 

Household Living Standards Survey (VHLSS) conducted in 2010, 2012 and 2014.   

The analysis shows that informal employment is associated with a reduction in the consumption 

of vegetables and fruits, using both the expenditure-based and calorie-based shares of food 

groups. Secondly, informal employment also reduces households’ consumption of nutritious 

food such as meat, fish and eggs, but this link is not observed for formal employment. While 

both types of wage employment are associated with a lower consumption of cereals and 

starches and a higher consumption of food consumed away from home, the size of the 

coefficients are larger for formal employment. Meanwhile, the households involved in formal 

employment are able to increase their food expenditures, and also improve access to sanitation 

and hygiene.  

From a policy perspective, our study highlights the importance of formalization in Vietnam. 

There is a need to increase opportunities for formal employment to improve food security in 

rural areas. In addition, formality in rural employment may also improve household living 

conditions through a higher and more stable income compared to informal employment. 
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Figure 4-1. Number of households involved in wage employment 

 Source: VHLSS, author’s calculations 

Table 4-1. Informal and formal wage employment between 2010-2014 

Mean variable 

Households  

with informal 

employment only 

Households  

with formal 

employment only 

Households with 

both informal and 

formal employment 

Number of members with informal 

employment per household 1.528 0 1.302 

Income from informal 

employment/day/capita (thousand VND) 23.484 0 21.485 

Number of members with formal 

employment per household 0 1.472 1.233 

Income from formal employment/day/capita 

(thousand VND) 0 44.726 27.354 

Notes: Monetary values in 2012 and 2014 are discounted to the 2010 baseline using national inflation rates. Mean 

variables are calculated based on the real number of households involving in informal and formal wage 

employments. 

 

 

 

 

 

 

 

 

 

772
722

756

433
401 401

129 150 145

56 67 79

0

100

200

300

400

500

600

700

800

900

2010 2012 2014

No wage employment Informal wage employment only

Formal wage employment only Both informal and formal wage employment



115 
 

Table 4-2. Descriptive statistics 

 Mean variables Overall 2010 2012 2014 

Expenditure-based shares of food groups (%)     

   Cereals and starches  31.653 29.940 33.481 31.539 

   Meat, fish and egg 28.837 30.450 28.355 27.707 

   Vegetables and fruits 6.521 8.466 5.419 5.677 

   Milk and dairy products 2.996 2.346 2.825 3.819 

   Oil, seasonings and beverages 14.938 17.722 13.406 13.685 

   Food away from home 15.055 11.077 16.514 17.575 

Calorie-based shares of food groups (%)     

   Cereals and starches  59.465 57.908 61.194 59.292 

   Meat, fish and egg 7.082 8.714 6.032 6.500 

   Vegetables and fruits 2.711 3.849 2.150 2.134 

   Milk and dairy products 0.750 0.731 0.704 0.815 

   Oil, seasonings and beverages 14.938 17.722 13.406 13.685 

   Food away from home - - - - 

Indices of dietary diversity     

   Expenditure-based Simpson index 0.725 0.744 0.715 0.717 

   Calorie-based Simpson index 0.529 0.564 0.505 0.517 

Households' involvement in wage employment     

   Proportion of informal wage income to total income  0.177 0.179 0.176 0.177 

   Proportion of formal wage income to total income  0.081 0.073 0.082 0.089 

Households' characteristics     

   Household size 3.971 4.037 3.992 3.883 

   Dependency ratio 0.521 0.544 0.515 0.506 

   Agricultural land area per capita (hectare) 1.860 1.718 1.926 1.936 

   Female household head 0.211 0.200 0.214 0.218 

   Household head's age 49.487 48.034 49.500 50.926 

   Household head’s schooling years 6.694 6.646 6.701 6.737 

   Household is poor 0.157 0.150 0.173 0.146 

   Minority ethnic household 0.237 0.239 0.237 0.235 

Observations 4170 1390 1390 1390 

 Notes: Means are calculated based on the total number of households in the sample. We do not calculate calorie-

based share of food consumed away from home since there is no information on this group’s food items being 

consumed.  
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Figure 4-2. Expenditure-base shares of food groups (%) 

Source: VHLSS, author’s calculations 

Figure 4-3. Calorie-base shares of food groups (%) 

Source: VHLSS, author’s calculations 
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Table 4-3. Food security among 2 groups of households’ involvement in wage employment 

 

Households with 

informal wage 

employment only 

(Group 1) 

Households with  

formal wage 

employment only  

(Group 2) 

(1)-(2) 

 Mean SD Mean SD  

Expenditure shares by food groups (%)      

Cereals and starches  30.718 13.270 23.584 11.718 7.134*** 

Meat, fish and egg 28.153 11.045 28.551 11.754 -0.398 

Vegetables and fruits 6.197 4.025 5.892 3.896 0.305 

Milk and dairy products 2.858 6.042 5.240 8.175 -2.382*** 

Oil, seasonings and beverages 14.576 7.057 13.397 6.570 1.179** 

Food away from home 17.498 19.233 23.335 20.647 -5.837*** 

Calorie shares by food groups (%)      

Cereals and starches  57.930 16.216 51.247 16.703 6.683*** 

Meat, fish and egg 6.810 4.297 7.805 5.014 -0.995*** 

Vegetables and fruits 2.503 2.414 2.856 3.303 -0.353* 

Milk and dairy products 0.683 1.559 1.359 2.320 -0.677*** 

Oil, seasonings and beverages 14.576 7.057 13.397 6.570 1.179** 

Food away from home - - - - - 

Indices of dietary diversity      

Expenditure-based Simpson index 0.730 0.096 0.739 0.096 -0.009 

Calorie-based Simpson index 0.539 0.116 0.582 0.105 -0.043*** 

Observations 1235  424  1659 

 Notes: We do not present calorie-based share of food away from home since there is no information on this 

group’s food items being consumed. T-tests are used for the hypothesis that there is no difference between the 

two groups. We do not take into account 202 households involved in both informal and formal wage employment 

in these tests. * p<0.1, ** p<0.05, *** p<0.01 
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Table 4-4. Regression estimates - Dependent variables: Expenditure-based shares (%) of food groups  

 
(1) (2) (3) (4) (5) (6) 

 Cereals and 

other 

starches  

Meat, fish 

and egg  

Vegetables 

and fruits 

Milk and 

dairy 

products 

Oil, 

seasonings, 

beverages  

Food 

away from 

home  

Panel A: Pooled OLS 

Proportion of 

informal income 

-3.093*** 

(0.877) 

-1.760** 

(0.873) 

-0.725*** 

(0.247) 

0.005 

(0.286) 

-1.268*** 

(0.393) 

6.840*** 

(1.352) 

Proportion of 

formal income 

-9.908*** 

(1.336) 

-1.338 

(1.208) 

-0.651* 

(0.327) 

2.847*** 

(0.857) 

-1.148** 

(0.556) 

10.198*** 

(1.854) 

Panel B: Fixed-effects models 

Proportion of 

informal income 

-1.674 

(1.017) 

-1.277 

(1.103) 

-0.971*** 

(0.341) 

-0.316 

(0.627) 

-1.097* 

(0.647) 

5.335*** 

(1.534) 

Proportion of 

formal income 

-5.857*** 

(1.739) 

-2.551 

(1.683) 

-0.529 

(0.480) 

-0.353 

(1.209) 

-0.079 

(1.003) 

9.369*** 

(2.782) 

p-value 

(Hausman test) 0.000 0.032 0.045 0.000 0.050 0.046 

Panel C: Fixed-effects Instrumental variables estimation 

Proportion of 

informal income 

-0.806 

(1.455) 

-2.003 

(1.897) 

-0.922* 

(0.486) 

-0.635 

(0.805) 

-1.031 

(0.764) 

5.398** 

(2.343) 

Proportion of 

formal income 

-7.486*** 

(2.426) 

-0.947 

(2.577) 

-0.118 

(0.760) 

-2.484 

(1.881) 

0.998 

(1.362) 

10.038** 

(3.983) 

p-value under-

identification  
0.000 0.000 0.000 0.000 0.000 0.000 

F statistic weak 

identification 16.893 16.893 16.893 16.893 16.893 16.893 

Notes: Number of observations is 4,170. We control for household size, dependency ratio, agricultural land (area, 

square of area), characteristics of household head (gender, age, square of age, and schooling years), household’s 

poverty status, ethnicity and dummies of survey years and geographical regions in the analysis. Coefficients are 

reported. Standard errors in parentheses are clustered at the provincial level. * p<0.1, ** p<0.05, *** p<0.01 
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Table 4-5. Regression estimates - Dependent variables: Calorie-based shares (%) of food groups  

 
(1) (2) (3) (4) (5) 

 Cereals and 

other starches  

Meat, fish and 

egg  

Vegetables 

and fruits 

Milk and 

dairy 

products 

Oil, seasonings, 

beverages  

Panel A: Pooled OLS 

Proportion of 
informal income 

-4.286*** 
(1.080) 

-0.667** 
(0.301) 

-0.530*** 
(0.155) 

-0.090 
(0.086) 

-1.268*** 
(0.393) 

Proportion of 
formal income 

-9.918*** 
(1.595) 

0.378 
(0.457) 

-0.141 
(0.231) 

0.631** 
(0.238) 

-1.148** 
(0.556) 

Panel B: Fixed-effects models 

Proportion of 
informal income 

-2.700** 
(1.234) 

-0.967** 
(0.459) 

-0.556*** 
(0.185) 

-0.015 
(0.183) 

-1.097* 
(0.647) 

-Proportion of 
formal income 

-8.378*** 
(2.129) 

-0.723 
(0.642) 

-0.208 
(0.340) 

0.019 
(0.314) 

-0.079 
(1.003) 

p-value  
(Hausman test) 0.000 0.000 0.000 0.000 0.050 

Panel C: Fixed-effects Instrumental variables estimation 

Proportion of 

informal income 

-2.191 

(1.914) 

-1.768** 

(0.729) 

-0.489* 

(0.296) 

0.081 

(0.227) 

-1.031 

(0.764) 

Proportion of 

formal income 

-11.776*** 

(3.478) 

0.221 

(1.007) 

0.440 

(0.559) 

0.079 

(0.402) 

0.998 

(1.362) 

p-value under-

identification  
0.000 0.000 0.000 0.000 0.000 

F statistic weak 

identification 16.893 16.893 16.893 16.893 16.893 

Notes: Number of observations is 4,170. We do not estimate calorie-based share of food away from home since 

there is no information on this group’s food items being consumed. We control for household size, dependency 

ratio, agricultural land (area, square of area), characteristics of household head (gender, age, square of age, and 

schooling years), household’s poverty status, ethnicity and dummies of survey years and geographical regions in 

the analysis. Coefficients are reported. Standard errors in parentheses are clustered at the provincial level. * p<0.1, 

** p<0.05, *** p<0.01 
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Table 4-6. Regression estimates - Dependent variables: Indices of dietary diversity 

 (1) (2) 

 Expenditure -based  

Simpson index 

Calorie -based  

Simpson index 

Panel A: Pooled OLS   

Proportion of informal income -0.000 
(0.008) 

0.014* 
(0.008) 

Proportion of formal income 0.015 

(0.011) 

0.063*** 

(0.013) 

Panel B: Fixed-effects models   

Proportion of informal income -0.019* 

(0.010) 

-0.008 

(0.010) 

Proportion of formal income -0.011 

(0.012) 

0.030* 

(0.016) 

p-value (Hausman test) 0.000 0.000 

Panel C: Fixed-effects Instrumental variables estimation 

Proportion of informal income -0.008 

(0.013) 

0.003 

(0.013) 

Proportion of formal income -0.009  

(0.019) 

0.050**  

(0.022) 

p-value under-identification  0.000 0.000 

F statistic weak identification 
16.893 16.893 

Notes: Number of observations is 4,170. We control for household size, dependency ratio, agricultural land (area, 

square of area), characteristics of household head (gender, age, square of age, and schooling years), household’s 

poverty status, ethnicity and dummies of survey years and geographical regions in the analysis. Coefficients are 

reported. Standard errors in parentheses are clustered at the provincial level. * p<0.1, ** p<0.05, *** p<0.01 

 

 

 

 

 

 

 

 

 

 

 



121 
 

4.7. Appendix 

Table 4-7. Calorie conversion table of food items (calorie/ 1000 grams) 

Food 

code 

Food type Calories Food 

code 

Food type Calories 

101 Ordinary rice 3530 130 Other vegetables * - 

102 Glutinous rice 3550 131 Oranges 430 

103 Corm/maize 3640 132 Bananas 830 

104 Cassava 1560 133 Mangoes 290 

104 Potatoes 1088 134 Other fruits * - 

106 Bread, wheat, flour 3015 135 Fish sauce and dipping sauce 332 

107 Noodle, pho noodle, instant rice 

soup 

3580 136 Salt 0 

108 Rice noodle 3400 137 Spices, powdered soup 0 

109 Vermicelli 1285 138 Food seasoning 0 

110 Pork 3956 139 Sugar, molasses - 

111 Beef 1233 140 Cakes, jams, sweets 4026 

112 Buffalo’s meat 1233 141 Condensed milk, powdered milk 3544 

113 Chicken 1759 142 Ice creams, yoghurts 500 

114 Duck and other poultry meat 1260 143 Fresh milk 868 

115 Other meat * - 144 Liquor 470 

116 Processed meat 3259 145 Beer 470 

117 Fat and old 9270 146 Bottled & canned refreshment 470 

118 Fresh fish, shrimp  900 147 Fruit juices 470 

119 Dried and processed fish and 

shrimp 

2409 148 Purified water 470 

120 Other seafood (crab, snails, etc.) * - 149 Tonic water 1290 

121 Chicken or duck eggs (per one) 78 150 Instant coffee - 

122 Tofu 980 151 Powdered coffee 1290 

123 Peanuts, sesame seeds 5445 152 Powdered tea/ instant tea 0 

124 Beans 3142 153 Dried tea - 

125 Fresh peas 735 154 Cigarettes, tobacco 0 

126 Water morning glory 210 155 Belter leaf 0 

127 Kohlrabi 300 156 Outdoor meals * - 

128 Cabbage 370 157 Others * - 

129 Tomatoes 370    

Source: Vietnam’s National Institute of Nutrition (NIN) and GSO of Vietnam, extracted from Nguyen & Winter 

(2011)  

Notes: * We convert quantity of food items without quantity information to equivalent number of calories based 

on the average price of one calorie of the groups that include those items. 
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Figure 4-4. Correlations between main explanatory variables and instrumental variables 

Source: VHLSS, author’s calculations 

 

Table 4-8. Correlations between instrumental variables and Commune characteristics  

Variables 

Percentage of adults with 

informal employment  
within commune 

Percentage of adults with 

formal employment 
 within commune 

Distance from Commune Centre to 

the nearest market (km) 
-0.063 -0.0272 

Distance from Commune Centre to 
the nearest city (hundred km) 

-0.095 -0.0358 

Number of observations 3,264 3,264 
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Table 4-9. Estimates of household well-being  

 (1) (2) (3) (4) (5) (6) 

 Ln of total 

income per 

capita 

Ln of total 

expenditures 

per capita 

Ln of food 

expenditure 

per capita  

Ln of 

expenditures 

on durables 

Access 

clean water 

 

Access 

clean 

toilet 

Proportion of 

informal income 

0.230*** 

(0.046) 

-0.018 

(0.041) 

0.006 

(0.035) 

-0.129** 

(0.054) 

0.012 

(0.028) 

-0.011 

(0.031) 

Proportion of 

formal income 

0.425*** 

(0.066) 

0.076 

(0.065) 

0.117** 

(0.050) 

0.177 

(0.112) 

0.078 

(0.048) 

0.159*** 

(0.057) 

p-value  

(Hausman test) 0.000 0.000 0.000 0.120   

Notes: Number of observations is 4,170. We control for household size, dependency ratio, agricultural land (area, 

square of area), characteristics of household head (gender, age, square of age, and schooling years), household’s 

poverty status, ethnicity and dummies of survey years and geographical regions in the analysis. In Columns (1) to 

(4), we choose Fixed-effects model if p < 0.05 in the Hausman test, Random-effects model otherwise. In Columns 

(5) to (6), we use Probit models. Coefficients are reported in Fixed-effects and Random-effects models. Marginal 

effects are reported in Probit models. Standard errors in parentheses are clustered at the provincial level. * p<0.1, 

** p<0.05, *** p<0.01   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



124 
 

Table 4-10. Measuring wage employment by proportion of workers to number of adults 

 (1) (2) (3) (4) (5) (6) 

Panel A: Dependent variables: Expenditure-based shares of food groups (%) 

 Cereals and 

other 

starches  

Meat, fish 

and egg  

 

Vegetables 

and fruits 

 

Milk and 

dairy 

products 

Oil, 

seasonings, 

beverages  

Food 

away from 

home 

Proportion of 

informal 

workers  

-1.702* 

(0.944) 

-1.867 

(1.138) 

-0.815** 

(0.388) 

-0.635 

(0.519) 

-0.495 

(0.689) 

5.515*** 

(1.370) 

Proportion of 

formal workers  

-7.318*** 

(2.046) 

-3.637* 

(1.951) 

-0.510 

(0.696) 

-0.524 

(1.544) 

0.649 

(1.342) 

11.340*** 

(3.466) 

p-value  

(Hausman test) 0.000 0.025 0.042 0.000 0.038 0.043 

Panel B: Dependent variables: Calorie-based shares of food groups (%) 

 

Cereals and 

other 

starches  

 

Meat, fish 

and egg  

 

Vegetables 

and fruits 

 

Milk and 

dairy 

products 

 

Oil, 

seasonings, 

beverages  

Food 

away from 

home  

 

Proportion of 

informal 
workers  

-3.530*** 

(1.145) 

-1.081** 

(0.465) 

-0.366* 

(0.214) 

-0.042 

(0.193) 

-0.495 

(0.689) 

- 

Proportion of 

formal workers  

-11.596*** 

(2.851) 

-0.740 

(0.758) 

0.260 

(0.512) 

0.087 

(0.379) 

0.649 

(1.342) 

- 

p-value  

(Hausman test) 0.000 0.000 0.000 0.000 0.038 - 

Panel C: Dependent variables: Indices of dietary diversity 

 

Expenditure 
-based 

Simpson 

index  

Calorie -
based 

Simpson 

index 

  

Proportion of 

informal 

workers  

-0.018* 

(0.010) 

0.001 

(0.011) 

  

Proportion of 

formal workers  

-0.022 

(0.017) 

0.041** 

(0.019) 

    

p-value  
(Hausman test) 0.000 0.000 

    

Notes: Number of observations is 4,170. We control for household size, dependency ratio, agricultural land (area, 

square of area), characteristics of household head (gender, age, square of age, and schooling years), household’s 

poverty status, ethnicity and dummies of survey years and geographical regions in the analysis. We choose Fixed-

effects model if p < 0.05 in the Hausman test, Random-effects model otherwise. Coefficients are reported. 

Standard errors in parentheses are clustered at the provincial level. * p<0.1, ** p<0.05, *** p<0.01 
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Table 4-11. Controlling for households with both types of wage employment 

 (1) (2) (3) (4) (5) (6) 

Panel A: Dependent variables: Expenditure-based shares of food groups (%) 

 Cereals and 

other 

starches  

Meat, fish 

and egg  

Vegetables 

and fruits 

Milk and 

dairy 

products 

Oil, 

seasonings, 

beverages 

Food 

away from 

home  

 

Reference group: Households without wage employment 

Informal wage 

employment 

only 

-0.853 

(0.613) 

-1.011 

(0.680) 

-0.428* 

(0.215) 

0.069 

(0.314) 

-0.316 

(0.366) 

2.539*** 

(0.850) 

Formal wage 

employment 

only 

-3.710*** 

(1.133) 

-1.568 

(1.120) 

-0.489 

(0.402) 

-0.545 

(0.815) 

0.829 

(0.690) 

5.483*** 

(1.850) 

Both informal 

and formal wage 

employment 

-4.725*** 

(1.193) 

-0.888 

(1.504) 

-0.163 

(0.303) 

-0.059 

(1.114) 

-0.779 

(0.779) 

6.615*** 

(1.687) 

p-value  

(Hausman test) 
0.000 0.046 0.050 0.000 0.014 0.042 

Panel B: Dependent variables: Calorie-based shares of food groups (%) 

 
Cereals and 

other 

starches  

Meat, fish 

and egg  

 

Vegetables 

and fruits 

 

Milk and 

dairy 

products 

Oil, 

seasonings, 

beverages  

Food 

away from 

home  

Reference group: Households without wage employment 

Informal wage 

employment 

only 

-1.464* 

(0.737) 

-0.534* 

(0.271) 

-0.249* 

(0.129) 

0.024 

(0.085) 

-0.316 

(0.366) 

- 

Formal wage 

employment 
only 

-5.811*** 

(1.466) 

-0.337 

(0.483) 

-0.078 

(0.273) 

-0.086 

(0.192) 

0.829 

(0.690) 

- 

Both informal 

and formal wage 

employment 

-5.669*** 

(1.489) 

-0.167 

(0.661) 

0.029 

(0.222) 

-0.028 

(0.211) 

-0.779 

(0.779) 

- 

p-value  

(Hausman test) 
0.000 0.000 0.000 0.000 0.014  

Panel C: Dependent variables: Indices of dietary diversity 

 

Expenditure 

-based 

Simpson 
index  

Calorie -

based 

Simpson 
index 

  

Reference group: Households without wage employment 

Informal wage 

employment 

only 

-0.003 

(0.006) 

0.006 

(0.006) 

  

Formal wage 

employment 

only 

-0.012 

(0.010) 

0.020** 

(0.010) 

  

Both informal 

and formal wage 

employment 

-0.000 

(0.010) 

0.029** 

(0.011) 

    

p-value  
(Hausman test) 

0.000 0.000     

Notes: Number of observations is 4,170. We control for household size, dependency ratio, agricultural land (area, 

square of area), characteristics of household head (gender, age, square of age, and schooling years), household’s 

poverty status, ethnicity and dummies of survey years and geographical regions in the analysis. We choose Fixed-

effects model if p < 0.05 in the Hausman test, Random-effects model otherwise. Coefficients are reported. 

Standard errors in parentheses are clustered at the provincial level. * p<0.1, ** p<0.05, *** p<0.01 
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Table 4-12. Role of access to markets 

 
(1) (2) (3) (4) (5) (6) 

Panel A: Dependent variables: Expenditure-based shares of food groups (%) 

 Cereals and 

other 

starches  

 

Meat, fish 

and egg  

 

Vegetables 

and fruits 

 

Milk and 

dairy 

products 

Oil, 

seasonings, 

beverages  

Food 

away from 

home  

 

Proportion of 

informal income 

-1.673 

(1.020) 

-1.286 

(1.104) 

-0.964*** 

(0.343) 

-0.308 

(0.627) 

-1.112* 

(0.648) 

5.341*** 

(1.536) 

Proportion of 

formal income 

-5.855*** 

(1.740) 

-2.559 

(1.685) 

-0.523 

(0.478) 

-0.346 

(1.211) 

-0.091 

(1.001) 

9.375*** 

(2.785) 

Household has 

transport 
vehicles 

-0.140 

(1.013) 

0.965 

(0.863) 

-0.807* 

(0.471) 

-0.843 

(0.514) 

1.566* 

(0.862) 

-0.741 

(1.226) 

p-value  

(Hausman test) 0.000 0.032 0.033 0.000 0.015 0.034 

Panel B: Dependent variables: Calorie-based shares of food groups (%) 

 

Cereals and 

other 
starches  

 

Meat, fish 

and egg  
 

Vegetables 

and fruits 
 

Milk and 

dairy 
products 

Oil, 

seasonings, 
beverages  

Food 

away from 
home  

 

Proportion of 

informal income 

-2.692** 

(1.236) 

-0.970** 

(0.459) 

-0.554*** 

(0.186) 

-0.014 

(0.183) 

-1.112* 

(0.648) 

- 

Proportion of 
formal income 

-8.371*** 
(2.126) 

-0.726 
(0.642) 

-0.206 
(0.340) 

0.020 
(0.315) 

-0.091 
(1.001) 

- 

Household has 

transport 

vehicles 

-0.770 

(1.178) 

0.306 

(0.283) 

-0.201 

(0.400) 

-0.160* 

(0.086) 

1.566* 

(0.862) 

- 

p-value  

(Hausman test) 0.000 0.000 0.000 0.000 0.015  

Panel C: Dependent variables: Indices of dietary diversity 

 

Expenditure 

-based 

Simpson 

index  

Calorie -

based 

Simpson 

index 

  

Proportion of 

informal income 

-0.019* 

(0.010) 

-0.008 

(0.010) 

  

Proportion of 

formal income 

-0.011 

(0.012) 

0.030* 

(0.016) 

    

Household has 

transport 

vehicles 

0.004 

(0.005) 

0.016 

(0.010) 

    

p-value  
(Hausman test) 0.000 0.000     

Notes: Number of observations is 4,170. We control for household size, dependency ratio, agricultural land (area, 

square of area), characteristics of household head (gender, age, square of age, and schooling years), household’s 

poverty status, ethnicity and dummies of survey years and geographical regions in the analysis. We choose Fixed-

effects model if p < 0.05 in the Hausman test, Random-effects model otherwise. Coefficients are reported. 

Standard errors in parentheses are clustered at the provincial level. * p<0.1, ** p<0.05, *** p<0.01 
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Table 4-13. Influence of migration 

 
(1) (2) (3) (4) (5) (6) 

Panel A: Dependent variables: Expenditure-based shares of food groups (%) 

 Cereals and 

other 

starches  
 

Meat, fish 

and egg  

 

Vegetables 

and fruits 

 

Milk and 

dairy 

products 
 

Oil, 

seasonings, 

beverages  

Food 

away from 

home  
 

Proportion of 

informal income 

-1.577 

(1.027) 

-1.316 

(1.096) 

-1.039*** 

(0.346) 

-0.285 

(0.634) 

-1.199* 

(0.669) 

5.416*** 

(1.483) 

Proportion of 

formal income 

-5.497*** 

(1.800) 

-2.603 

(1.699) 

-0.716 

(0.464) 

-0.173 

(1.214) 

-0.377 

(0.972) 

9.366*** 

(2.712) 

Have migrants -2.531*** 

(0.384) 

2.172*** 

(0.419) 

2.526*** 

(0.167) 

-0.003 

(0.192) 

3.600*** 

(0.318) 

-5.765*** 

(0.553) 

p-value  

(Hausman test) 0.000 0.006 0.000 0.000 0.000 0.000 

Panel B: Dependent variables: Calorie-based shares of food groups (%) 

 

Cereals and 

other 

starches  

 

Meat, fish 

and egg  

 

Vegetables 

and fruits 

 

Milk and 

dairy 

products 

 

Oil, 

seasonings, 

beverages  

Food 

away from 

home  

 

Proportion of 

informal income 

-2.582** 

(1.248) 

-1.027** 

(0.448) 

-0.595*** 

(0.182) 

-0.013 

(0.183) 

-1.199* 

(0.669) 

- 

Proportion of 

formal income 

-7.813*** 

(2.198) 

-0.896 

(0.657) 

-0.324 

(0.354) 

0.043 

(0.312) 

-0.377 

(0.972) 

- 

Have migrants -1.501*** 

(0.463) 

2.196*** 

(0.163) 

1.372*** 

(0.127) 

0.098* 

(0.049) 

3.600*** 

(0.318) 

- 

p-value  

(Hausman test) 0.000 0.000 0.000 0.000 0.000 - 

Panel C: Dependent variables: Indices of dietary diversity 

 

Expenditure 

-based 

Simpson 
index  

Calorie -

based 

Simpson 
index 

  

Proportion of 
informal income 

-0.020** 
(0.009) 

-0.009 
(0.010) 

  

Proportion of 

formal income 

-0.012 

(0.012) 

0.025 

(0.017) 

    

Have migrants 0.029*** 

(0.003) 

0.046*** 

(0.004) 

    

p-value  

(Hausman test) 0.000 0.000     

Notes: This table includes only data in 2012 and 2014 due to information availability on migration. Number of 

observations is 2,780. We control for household size, dependency ratio, agricultural land (area, square of area), 

characteristics of household head (gender, age, square of age, and schooling years), household’s poverty status, 

ethnicity and dummies of survey years and geographical regions in the analysis. We choose Fixed-effects model 

if p < 0.05 in the Hausman test, Random-effects model otherwise. Coefficients are reported. Standard errors in 

parentheses are clustered at the provincial level. * p<0.1, ** p<0.05, *** p<0.01 
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CHAPTER 5: Conclusions 

This thesis investigated the links between land ownership, rural household livelihoods, food 

and nutrition security in India, Myanmar and Vietnam. 

The first paper used a panel dataset of children from rural households to show that children 

from households with large landholdings (> 5 acres) have significantly higher haz, and a 

significantly lower probability of being stunted, relative to children from landless households. 

Secondly, among landowning households, an increase in the number of field crops and 

livestock ownership reduce the proportion of food purchased for consumption, a finding that 

is consistently observed for all main food groups. The first paper finds that the size of 

agricultural land is an important predictor of household food security and child nutrition in 

rural India. 

The first finding of the second paper is that there is strong support for an agriculture-nutrition 

disconnect in the study sample in rural Myanmar, but only among the children aged below 36 

months (young child cohort). Secondly, home garden ownership is associated with better 

nutritional status among the young children. The results also suggest that children from 

households with a migrant member have significantly better nutritional status, particularly 

among the older child cohort. 

The third paper using panel data from Vietnam finds that households with greater involvement 

in informal employment have lower consumption of nutritious food items such as meat, fish, 

egg, vegetables and fruits. Secondly, we observe the largest decline in consumption of starchy 

foods, and the greatest increase in the consumption of food consumed away from home, among 

households involved in formal employment. One possible justification for these results is that 

due to lower income, the households involved in informal employment do not increase their 

food expenditures, but reduce expenditures on home-cooking nutritious foods and purchasing 
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durables to afford more outdoor meals. Meanwhile, the households involved in formal 

employment are able to increase their food expenditures, and also improve access to sanitation 

and hygiene.  

Taken together, our empirical evidence suggests that rural households are more likely to rely 

on non-farm livelihood, but different types of this livelihood have different implications for 

food and nutrition security. Therefore, livelihood diversification to non-farm work is 

encouraged, but the importance of formalisation is also needed to consider. This thesis fills the 

gap in the existing literature about the mixed results of land ownership, agricultural production 

and non-farm livelihoods on food and nutrition security. 




