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ABSTRACT 

Increasing our understanding of rural household food security in developing countries is 

important to improve their policy design. Malnourishment in these countries has indeed 

been on the rise. In addition, there is a lack of quantitative micro economic analysis that 

provide a better picture of the distribution of food insecurity, both across regions and 

socio-economic categories. The current understanding of food security represents a 

confined view because of the dominance of macro-based research related only to food 

availability. Macro-based research does not highlight food insecure regions or social 

categories within food secure countries and cannot predict the complicated three-

dimensional nature of food security: food availability, accessibility and utilization. This 

study aims to address some of these deficiencies by exploring the food availability and 

accessibility dimensions of food security at the rural household level. The purpose is to 

identify the methods required to improve the performance of regional or national food 

security policies in Pakistan.  

This is a thesis by publications and comprises eight papers. Chapter 2 – Review of the 

literature– presents three papers providing a critical review of food security measurement 

methods, of the determinants of rural household food security and of food security policy 

assessment, in general and in Pakistan in particular. Chapter 3 – Food Security in the 

Punjab, Pakistan – incorporates three papers. Paper one analyzes the food security 

situation and identifies key factors associated with rural household food security. Paper 

two discusses methodological issues regarding measurement and, borrowing from 

techniques used in finance, extends the debate to vulnerability analysis. Paper three 

proposes a disaggregation model and uses it to show the importance of disaggregated 

analysis for policy design. Chapter 4 – Food Security Policy Assessment – has two papers: 

both of them assess the impact of multiple policies for different household categories, i.e. 

small farmers and landless households. 

Six methods for measuring food security are identified from the literature, and the two 

most commonly used methods, dietary intake methods (DIA) and food insecurity 

experience based measurement scales (FIEMS, are empirically tested using the primary 
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data collected from the Punjab, Pakistan. A detailed comparison of these two methods 

indicates that the dietary intake method is a better choice for measuring food security in 

Pakistan and explains the selection of dietary intake method for the rest of the analysis. 

Furthermore, a framework for identifying the determinants of rural household food 

security is designed as a result of the critical review of African and Asian studies. Based 

on this framework, a simplified household model, grounded in production and consumer 

behavior theories, is proposed to guide the empirical analysis.  

Food security measurement analysis uses the DIA method which was identified as the best 

suitable method for the Punjab in the first paper of chapter 2. The identification of food 

security determinants closely follows the findings of the literature review and analyzes the 

situation for aggregate and disaggregate levels at the micro level. A model of 

disaggregation is proposed and implemented for the Punjab province of Pakistan. The 

comparative results show that disaggregation provides sufficient new information to 

improve policy choices.  

The debate on food security measurement suggests an index based on 52 weeks of data 

sets in line with the well accepted definition of food security by the FAO.  In addition, a 

vulnerability analysis method (value at risk analysis) is adopted from the financial sector 

to measure food insecurity vulnerability and proves fruitful. This is the first time that a 

model from financial economics is applied to measure vulnerability to food insecurity in 

the Punjab.  

As noted in section 2.3, policy assessment in Pakistan is carried out at an aggregate level, 

which could be one of the reasons for its under-performance. Following the findings of 

chapters 2 and 3, we carried out multiple policy assessments at disaggregated levels, i.e. 

household categories (small farmers and landless households). For the farming households, 

four short term policies are assessed using the quantitative and qualitative assessment 

techniques. The comparison of their results suggests that for countries like Pakistan, the 

quantitative analyses are a better choice to inform ground realities. Furthermore, the 

analysis suggests that the policies are not implemented in a way that their full impact 

potential is achieved. Similarly for landless households, two short term policies and their 
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implementation are assessed. This is for the first time that multiple policies are assessed at 

a disaggregate level.  

A number of policy implications emerge from the empirical findings of this study. In the 

short to medium term, for small farmers the government’s emphasis should be on 

providing farming households with the latest production techniques and educating them 

about the importance of raising small livestock – goats and sheep for their household food 

security. Additionally for both small farmers and landless rural households, income 

earning opportunities should be made available to the households by helping them 

establish their own small scale businesses e.g. (honey) bee-keeping, leather-work, 

handicrafts, pottery, wood-work, etc.  

In the long term, special emphasis must be given to increase enrolments in secondary 

education. Improvements in technical educational programs in terms of teaching the latest 

and most economical techniques for the above mentioned cottage industry initiatives can 

further help reduce food insecurity. The market for these products is available in the 

nearby town. Similarly, government efforts into making family planning programs should 

be made more effective. 

The results of policy assessment analyses suggest that a targeted policy can yield better 

results than the current blanket policy. For farmers, only wheat support price from the 

supply side policies should be emphasized. The impact of food subsidy (for both farmers 

and landless households) may be improved by targeting the neediest people. 

Simultaneously, the implementation of these policies should be improved to reduce 

leakages. 

Two sets of potentially important research ideas emerge from this thesis: From our key 

results at least ten messages emerge. One, it suggests that the selection of a food security 

measurement method should be based on the social and cultural norms of the countries or 

regions under investigation. Two, only the definition of food security that is defined by the 

health departments of concerned study areas should be selected. Three, the conceptual 

model and the framework for organizing the determinants of food security (Figure 2.2.2) 

can serve as a basis for future analytical and econometric studies. Four, food utilization 
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should also be given attention along with food availability and accessibility. Five, there is 

enormous scope for research on vulnerability aspects. Six, there is a potential for future 

research on disaggregated assessment of food security determinants as well as food 

security policies at micro levels. Seven, ranking the factors for their relative importance to 

food security is a relatively new concept that needs to be refined in future research 

projects. Eight, for developing countries like Pakistan, there is scope to identify economic 

efficiencies associated with raising different types of livestock by small farmers. Nine, 

future policy assessment analyses should focus on comparing the monetary gains 

estimated from survey data with the subjective perceptions of the respondents. Ten, the 

assessment of policy implementation is an important research area that needs to be studied 

in more depth in future research. 

The limitations of this study are: the absence of household time series data; lack of 

information on the proportions of households’ income earned from the industrial sector; 

proportions of food purchased from utility stores and open markets; proportions of wheat 

sold at government’s as opposed to open market price; and proportions of urea bags 

purchased at government’s as opposed to open market prices. Better record keeping can 

help overcome these limitations. In Pakistan, farmers do not keep record in black and 

white and rely on their memory. (Given that agricultural income is not taxable, there is no 

incentive for record keeping). This is a main hindrance to access towards gathering 

complete information. This could be solved: one, researchers can invest extra time, effort 

and budget in data collection and record each transaction using diary method; and second 

government should provide training and motivate farmers on the importance of record 

keeping through the extension department.  
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BACKGROUND: THE WORLD FOOD SECURITY SITUATION 

Food security is defined as food that is always available; that all persons have access to; 

that it is nutritionally adequate in terms of quantity, quality and variety; and that is 

acceptable within the given culture. Only when all these conditions are in place can a 

population be considered “food secure” (FAO, 2004). Lack of food security is a global 

menace, the intensity of which may differ from nation to nation. It is attributable to a range 

of factors that vary in importance across regions, countries and social groups, as well as 

over time. These factors can be grouped in three core areas: food availability (when 

sufficient quantities of food are consistently available to all individuals within a country -- 

related to agriculture and food production); food access (when households and all 

individuals within them have adequate resources to obtain appropriate foods for a 

nutritious diet -- related to employment, income, poverty and infrastructure); and food 

utilization (proper biological use of food, requiring a diet providing sufficient energy and 

essential nutrients, potable water, and adequate sanitation -- closely related to health, 

nutrition, clean water supply and education) (Riely et al., 1999). 

Despite the fact that world food production has doubled during the past three decades, the 

extent of malnourished population has increased to more than 860 million around the 

world (FAO, 2012). Today, food security is an issue of prime importance for every 

country in the world, whether developed or developing. Even the most developed countries 

have faced food security problems. For example, in the USA, more than 14 percent of 

households were food insecure at least for some time during the year (Nord et al., 2008); 

similarly, 10 percent of Canadian households were food insecure (Che and Chen, 2002).  

In Australia, the proportion of the food insecure population was over 5 percent, and much 

higher among vulnerable groups (Booth and Smith, 2001). In developing countries, the 

situation is bad and getting worse. For instance, in Africa, about 23 percent of the total 

population of Africa1 is undernourished, i.e. 239 million people (FAO, 2010). Situations in 

other developing regions, especially in Asia, are a little better compared to Africa where, 

                                                 
1 Africa Population  = 1022.234 million (UN, 2011) 
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about 14 percent of the total population of Asia2 is under nourished i.e. 578 million people 

(FAO, 2010). However, increases in food prices since 2008 have deeply affected low-

income populations everywhere. For example, the prices of soybeans, a key staple food for 

Indonesians, doubled in one year and led to serious shortages for the poorest, resulting in 

street protests. Similarly, the Egyptians protested against increases in the prices of bread 

and cooking oil. Protests also broke out in Senegal over rice price hikes. China faced a 

tough situation due to a 20 percent increase in food prices. A 10 percent food inflation 

(increase in food prices) also struck Vietnam and India (Brown et al., 2008) and Pakistan 

(Vidal, 2007). Global food prices have risen to a record level in real terms since the start of 

2011 (MacFarquhar, 2011), dragging the world into another crisis in less than three years’ 

time (Krugman, 2011). This situation triggered another wave of widespread protests in the 

world, especially in the Arab countries, where it is considered to have been a key 

catalyzing factor in the “Arab Spring” (Anonymous, 2011). The high-ceiling prices of 

cereals and oil are having terrible impacts on poor people who spend a major proportion of 

their income on basic foodstuffs (Krugman, 2011). 

Food security can be thought of both as a micro and a macro phenomenon—from the 

micro perspective of nutritional well-being of individuals all the way to the macro 

perspective that assures regular supplies of food in national, regional, and local markets. 

Creating food security at both the micro and macro levels is a complicated task (Timmer, 

2004). Countries can be food self-sufficient at the national level but also contain some 

food insecure individuals because of unequal distribution of food within the country 

(Stevens et al., 2000). To maintain a country’s food security is a complex phenomenon 

that depends upon several factors, such as the lack of capable skills of assessing the effects 

of long-term policies in the system, failures of actors in playing proper roles in the system 

due to different influences and pressures, the lack of a holistic system model that may 

facilitate interventions and understandings of the system (Saeed, 1994), the socio-

economic, political and environmental development, performance of the food economy 

and practices related to the health sector (Giraldo et al., 2008).  

                                                 
2 Asia Population  = 4164.252 million (UN, 2011) 

http://topics.nytimes.com/top/reference/timestopics/subjects/f/food_prices/index.html?inline=nyt-classifier
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The major emphasis of researchers has remained focused on assessing macro levels of 

food security in terms of supply, agricultural production and the balance of agricultural 

trade (Romanoff and Commentary, 1992). At the micro level, food security has been 

thought of as the ability to successfully endure transitory shocks to food supply like 

drought, floods, market failure etc. (Maxwell and Frankenberger, 1992). The world food 

supplies have stabilized at more than adequate levels, but hunger and malnutrition have 

continued to be prevalent at an increasing rate. This suggests that the aggregate food 

supply is not a useful proxy for food consumption at the household level (Kennedy and 

Bouis, 1993). The household level of food security is most important as the household is 

the basic economic unit. It determines the level of consumption by the individuals. It may 

be assumed that income flows to households and all food related resource allocation 

decisions are made at the household level and household consumption is divided among its 

members according to their needs. Households are considered to be food secure if their 

entitlements are greater than their needs or demand for food.  

The majority of the world’s poor (over 70 percent) live in rural areas of developing 

countries and are dependent on agriculture for their livelihoods, directly or indirectly. 

These people are the most vulnerable ones to be food-insecure because out of an estimated 

525 million farms worldwide, about 400 million (76 percent) have less than two hectares 

of land. Farm laborers, seasonal workers and those trying to make a living from such farms 

are net food buyers (IAASTD, 2008). They continue to face poor economic conditions 

which affect their living standard and food security situation. The returns from the farms in 

terms of output are decreasing due to an increase in population and non-agricultural uses 

of land that further create gaps in resource availability among the poor households. As a 

consequence, the food situation is getting worse and these results in farmers migrating to 

urban areas (IAASTD, 2008).  

Despite an increase in investments on development programs and policies by developing 

countries, their contribution to improve food security is marginal (Babatunde et al., 2007; 

Fayeye and Ola, 2007 and Oriola, 2009). Corruption, fiscal imprudence, huge debts and 

policy inconsistencies are some of the major factors responsible for this dismal 
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performance (Akpan, 2009). Perhaps most of the blame for food insecurity rests with 

faulty policies or poor implementation of sound policies (Barnes, 1999; Molnar, 1999 and 

Misselhorn, 2005). It is, therefore, necessary that research should be conducted to assess 

the impacts and possible causes of failures of policy interventions in order to improve 

them (Madore, 2007). 

The next sub-section provides an overview of South Asia and Pakistan’s food security 

situations. 

FOOD SECURITY SITUATION IN SOUTH ASIA AND PAKISTAN 

South Asia (Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, and Sri Lanka) 

accounts for 23 per cent of the world’s population. It is a low income region with only a 2 

percent contribution towards global income. More than 40 percent of the world’s poor at 

less than US$ 1 a day (Singh, 2008) and 35 per cent of the world's undernourished live in 

this region (FAO, 2012). 

In South Asia, the proportion of undernourished people has  dropped slightly from 1990-

92 to 2010-12. Table 1.1 shows that Bangladesh has substantially improved its food 

security: the proportion of undernourished population has dropped by more than 50 

percent, followed by India (35 percent), Nepal (30 percent) and Sri Lanka (29 percent). 

Pakistan’s performance in tackling food security in the region has remained the worst, with 

an improvement of 25 percent (FAO, 2012). Despite being one of the leading producers of 

many agricultural commodities (FAO, 2011) and nationally food self-sufficient (Gera, 

2004; Bashir et al., 2007), the proportion of undernourished population is currently 

peaking at 20 percent (FAO, 2012). 
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Table 1.1: Undernourishment in South Asia 

Countries 
Undernourished Population (millions) 

1990-92 1999-01 2004-06 2007-09 2010-12 

Bangladesh 
37 

(34.6) 

24 

(18.4) 

21 

(15.1) 

23 

(16.1) 

25 

(16.8) 

India 
240 

(26.9) 

224 

(21.3) 

238 

(20.9) 

227 

(19.0) 

217 

(17.5) 

Iran 
- 

(<5) 

- 

(<5) 

4 

(5.8) 

4 

(5.2) 

- 

(<5) 

Nepal 
5 

(25.9) 

6 

(24.5) 

6 

(21.7) 

6 

(20.1) 

5 

(18.0) 

Pakistan 
30 

(26.4) 

35 

(24.0) 

36 

(22.8) 

35 

(20.8) 

35 

(19.9) 

Sri Lanka 
6 

(33.9) 

5 

(28.7) 

6 

(27.9) 

5 

(25.7) 

5 

(24.0) 

Figures in parenthesis are the percentage proportions of total population  

Source: FAO, 2012: Table 1.1, pp: 48 

 

AIMS AND OBJECTIVES   

The primary aim of this study is to identify the methods required to improve the 

performance of regional or national food security policies. The complexity of the problem 

demands that it must be worked on from different perspectives. Table 1.2 explains 

different perspectives of food security included in this thesis in order to achieve the 

following objectives:  

1. To identify the overall food security trends in Pakistan and those of  the target 

population . 

2. To identify and assess the determinants of rural household food security. 
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3. To identify the factors that can increase the impacts of food security policies and 

of their implementation on the food security status of rural households in the 

Punjab Province, Pakistan.   

4. To identify the policy design options that are most likely to maximize the 

likelihood of success of food security policies for the target population.   

SCOPE OF THE RESEARCH  

There is a large body of literature on food security and its determinants (see for instance, 

Maxwell and Frankenberger, 1992; Che and Chen, 2002; Onianwa and Wheelock, 2006; 

Babatunde et al., 2007; Sindhu et al., 2008; and Bashir et al., 2010). The critical review of 

literature on food security is an important contribution of this thesis. The core 

contributions of this review include: review of food security measurement methods; a 

conceptual model to review the determinants of rural household food security which 

results in a framework of rural household food security determinants. The framework is 

applied to build theoretical model yielding data-based analysis; and the issue of policy 

assessment especially in Pakistan where this subject area has not received much 

consideration by researchers.  

Traditionally, the research in the area of rural household food security assessment has been 

confined to either macro level or aggregate assessment at micro level. To the best of my 

knowledge, no one has focused on disaggregated analysis at the micro level. The primary 

contribution of this thesis is to fill in the gap in our knowledge and understanding. 

Furthermore, it successfully borrows the vulnerability assessment techniques used in 

finance, and applies it to the food security problem. 

This work further contributes to scholarship by focusing on multiple policy assessment and 

its implementation. Traditionally, researchers have focused on the assessment of a single 

policy while keeping constant the impacts of other policies and their implementation.  
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THESIS OUTLINE 

This is a thesis by publications. The main body is comprised of three chapters, each of 

which consists of papers written for journal publication. Each of these papers has a 

specific aim that addresses (partially or completely) one of the four objectives of this 

thesis. These papers contain an independent introduction, methods, results and discussion 

sections and therefore some overlap, especially in the presentation of the introduction and 

methods (data collection and empirical model) is unavoidable since each paper is 

concerned with a similar or related research question. Figure 1.1 provides an illustration of 

the thesis structure. 

Figure 1.1: Thesis structure 

Introductory chapter  

Conclusions chapter  

This chapter presents a review of the literature on food security in two parts. Part 

A reviews food security as to an issue worthy of study and its evolution overtime. 

Part B reviews the literature for middle and low income developing countries in 

relation to the aim of this study and brings together three strands of literature on 

food security i.e. measurement, determinants and policy assessment. 
 

Number of papers: 3 
 

Academic outcomes & application: 

- Framework of rural household food security determinants 

- The need of disaggregated policy assessment 

Chapter 1: 

Introduction 

Chapter 5: 

Conclusions 

This section analyzes rural household food security in the Punjab province of 

Pakistan  
 

Number of papers: 3 
 

Academic outcomes & application: 

- Improving food security analysis  

- Value of (extra) information 

This section presents the results of policy assessment  
 

Number of papers: 2 
 

Academic outcomes & application: 

- Value of targeted policies  

 Chapter 3: 

Determinants of FS 

in the Punjab  

Chapter 2: 

Literature Review 

Chapter 4: 

Policy Assessment 

FS = Food Security 
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Table 1.2 presents a snapshot of all the manuscripts included in this thesis in terms of their titles, aims, research questions or 

objectives to the corresponding thesis objectives.  

Table 1.2. Thesis structure expanded 

No Manuscript Title Manuscript Aim Manuscripts’  research questions Corresponding 

Thesis 

Objective(s) 

Chapter 2. Literature Review 

2B.1 

Is food security measurement 

sensitive to its definition and 

measurement method? 

 

Is food security measurement 

sensitive to its definition and 

measurement method? 

- to highlight food security measurement methods 

used during the past decade (1998-2011); 

- to discuss the pros and cons of the identified 

methods; and 

- to verify the definitional sensitivity of food security 

for two most commonly used methods. 

Critical review 

2B.2 

Determinants of rural 

household food security: A 

comparative analysis of 

African and Asian studies 

 

To highlight the determinants 

of rural household food 

security in Asian and African 

countries 

 

- To propose a conceptual model of rural household 

food security; and  

- To evaluate the literature using this conceptual 

model. 

 

Critical review 

 

 

 

2B.3 

 

“Have policies in Pakistan 

been effective for improving 

food security?” Wanted: 

Disaggregated policy 

assessment! 

 

To show why there is high 

under-nourishment in 

Pakistan despite being a 

food self sufficient country, 

due to the type of policy 

assessment done until now. 

 

- What have the food security policies been in 

Pakistan?   

- What assessment of them is currently available? 

But, to answer this second question we first need to 

know:  

- How are food security policies chosen? 

- What tools are available for their assessment?   
 

 

 

 

 

 

 

 

 

 

 

 

Critical review 
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Chapter 3. FS Situation Analysis  

3.1 Assessment of vulnerability to 

food insecurity in rural areas of 

the Punjab, Pakistan 

To investigate the 

vulnerability to food 

insecurity of rural 

households in the Punjab 

province of Pakistan 

- To measure food security in the rural areas of the 

Punjab province. 

- To measure vulnerability of rural households to 

become food insecure. 

 

 

 

1, 2 and 4 

3.2 Socio-economic characteristics of 

rural household food security: The 

case of the Punjab, Pakistan 

To examine the socio-

economic characteristics of 

rural households; and, to 

rank them for their relative 

importance 

- What are the food security trends at National 

level 

- What is the food security level, experienced by 

rural households?  

- What are the main characteristics3 of the rural 

households relating to their food security status? 

- What is the relative importance of these 

characteristics to rural household food security? 

1 and 2 

 

3.3 

 

How much disaggregation is 

necessary for a sound food 

security policy? 

 

Can disaggregated analyses 

yield a sufficient amount of 

new information to guide 

the policy process towards 

improvements in food 

security? 

 

- Is our knowledge of food security sensitive to 

varying levels of disaggregation when analysing a 

given household category or region? 

- How does disaggregation affect the causal 

relationship between policy variables and food 

security? 

 

1, 2 and 4 

            

 

            Four additional manuscripts have also been produced from this chapter which are cited in 3.3 

 

 

 

 

 

                                                 
3 The terms, correlates and factors, are alternatively used for household characteristics of food security 
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Chapter 4. FS Policy Assessment 

4.1 Food security policy assessment in 

the Punjab, Pakistan: 

effectiveness, distortions and their 

perceptions 

To analyze four short-term 

policies at a disaggregated 

level in relation to 

household food security of 

small farmers 

- What is the impact of selected policies on 

farmers’ household food security? 

- What would have been the impact of these 

policies if implemented perfectly? 

- Are the perceived impacts of food security 

policies in line with their estimated impacts? 

 

3 and 4 

 

4.2 

 

The Role of Food Security 

Policies in Improving Household 

Food Security in Pakistan: The 

Case of Landless Rural 

Households in the Punjab 

 

To analyze the impact of 

two demand-side policies 

on food security of the 

landless rural households 

 

- What is the role of selected policies in improving 

landless rural households’ food security?; and  

- Are these policies implemented effectively? 

 

3 and 4 

 

4.3 

 

Concluding Remarks 

   

FS = Food Security
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CHAPTER 2: LITERATURE REVIEW 

 

This chapter presents a review of the literature on food security in two parts. Part A 

reviews food security as to an issue worthy of study and its evolution over time. Part B 

reviews the literature for middle and low income developing countries in relation to the 

aim of this study and brings together three strands of literature on food security i.e. 

measurement, determinants and policy assessment.  
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2A. FOOD SECURITY AS A PROBLEM WORTH STUDYING 

2A.1 EMERGENCE OF THE PROBLEM 

Food security as an academic issue first appeared in the development literature in the 

1960s (von Braun et al., 1992). It was considered as the ability to consistently meet 

aggregate food needs, especially cereals (Valdés and Siamwalla, 1981). Maxwell and 

Frankenberger (1992) listed more than 190 studies focussing only on the concept and 

definitions of food security. They described a distinctive direction of food-security work 

that had changed its course several times since the 1960s. In the early 1970s the record low 

levels of cereal stocks and their high prices raised fears about the sustainability of the 

world food system (Stringer, 2000). To address these fears it was emphasized in the World 

Food Conference of 1974 to enhance food production for world needs and maintain a  

reliable supply without any dramatic changes in prices. Such concerns guided the creation 

of new institutions (International Fund for Agricultural Development (IFAD)) and price 

stabilization mechanisms (extension of the IMF Compensatory Financing Facility to 

cereals) to improve national food self-sufficiency. During this time the most appropriate 

solutions to ensure food security were the maintenance of global or national food stocks 

and their prices, and import stabilization policies (Maxwell, 1994; Anderson and Cook, 

1999l and Stringer, 2000).  

 

During this phase, the introduction of new agricultural technologies in developing 

countries resulted in large increases in food production. Despite increased food production, 

food insecurity in these countries kept increasing, which highlighted issues of food access 

by poor people. Moreover, due to new agricultural technologies serious environmental 

hazards were introduced such as the development of pesticide resistance in pests, land 

erosion, and side effects of pesticides poisoning on humans and wildlife (Freire de Sousa 

et al., 1985). Due to these problems researchers shifted their emphasis from supply side to 

the demand side issues of food security.  
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2A.2  SHIFTS FROM SUPPLY SIDE TO DEMAND SIDE ANALYSIS 

The shift occurred in the early 1980s, due to the influential work of Amartya Sen (1981) 

on the concept and theory of “food entitlement”. During this time food security analyses 

started to incorporate the ensured food access along with adequate food supplies 

(Maxwell, 1996). For this, households or individuals were considered as the appropriate 

unit of analysis (Sen, 1981; Ravallion 1987; Drèze and Sen, 1989; Drèze and Sen, 1990; 

and Ravallion, 1997). According to Sen (1981), individuals’ access to food depends on 

their entitlements i.e. access to resources, markets, technology and social networks. He 

demonstrated the theoretical basis for entitlements to food in relevance to famine situations 

of the Ethiopian famine of 1972-74 (Maxwell, 1994; Devereux, 1993). Despite a normal 

food production, supply and consumption at the national level, about 200 thousand people 

starved to death during this famine. The majority of them died because they could not 

afford to buy food. This drew attention to the need for a  twofold strategy to provide an 

economic environment conducive, on the supply side, to increasing food production at the 

national level and, on the demand side, strengthening access to that food at the household 

level (Stringer, 2000). 

During this phase, researchers supplemented the food security debate with an enhanced 

focus on the importance of the appropriate unit of analysis, i.e. households vs. individuals. 

This debate resulted in a key outcome that access to food by individuals is associated with 

household income and resources (Evans, 1991; and Maxwell, 1994). The research in this 

decade of the 80s resulted in significant policy implications. For instance, in Brazil, it was 

found that non-wage household income controlled by mothers had a much more positive 

effect on child health (Thomas 1991). Similarly, in Kenya and Malawi two key findings 

were: first, the interaction of income and gender was found to be influential on child 

nutritional status; and second, household income and its proportion managed by females 

had a positive and significant influence on household food intake (Kennedy and Peters, 

1992).  

During the 1980s, the importance of nutritional security emerged as a fundamental 

component of food security. Earlier food security measurement relied on target 
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consumption levels that were found to be inadequate for different reasons (Maxwell, 

1994). For instance: the variation of individual nutritional requirements depending on age, 

job, size, and health were completely ignored (Payne and Lipton, 1994); important 

behavioral characteristics such as breast feeding and sanitation habits were also ignored 

(WB, 1995); the roles of micronutrient deficiencies, infectious diseases, intestinal parasites 

and environmental factors were overlooked (Del, 1992; and Strauss and Thomas, 1998). 

During the late 1980s, food security assessment was dominated by the indirect measures 

that used proxies such as poverty, real wage rates relative to food prices and employment 

(FAO, 1996). Since then the emphasis on food security assessment remained on 

individuals and households acknowledging the links between the individual, community, 

national and international levels (Lewis, 1992; and Koralek, 1996).  

2A.3  IMPROVEMENTS IN THE LITERATURE IN 1990S AND 2000S 

The food security literature in the 1990s strengthened the focus of research to address 

market oriented growth, agricultural development and poverty reduction along with the 

continuities in research from the 1980s, i.e. demographic trends, incomes, food 

consumption patterns and gender issues.  Market-oriented growth remained the most 

important measure towards poverty reduction and improving food security. The research in 

this decade resulted in broad development outcomes suggesting emphasis on markets, anti-

agricultural policy bias, trade-generated growth, welfare and access to food (Stamoulis, 

1995).  

During this phase, two major shifts in food security research emphasis were suggested 

(Maxwell, 1996). First, the change of emphasis from a ‘food first’ approach to a 

‘livelihood’ approach was considered to be a necessary and often sufficient condition for 

food security. The ‘food first’ approach emphasized the assurance of short-term nutritional 

intake and the ‘livelihood’ approach emphasized sustainable livelihoods. Secondly, there 

was a shift from objective measures of food security (e.g. target consumption levels or 

access to required daily caloric intakes) to more subjective dimensions of food security 

(e.g. quality of food available, peoples’ perception about food availability, etc.). These 

shifts involved three significant changes in food security understanding: first, individual or 
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household food security depends on their reliable source of livelihood; second, long term 

planning is required to attain the desired results (Andersen and Cook, 1999); and thirdly, 

the qualitative aspects of food security are as important as the quantitative aspects. 

 

The research in the 90s also focussed on price fluctuations in world markets. The 

outcomes of this research resulted in the Uruguay Round agreement that recommended 

fewer government interventions in grain stock markets. However, a majority of 

governments in developing countries were unable to stick to these agreements because 

increases in world food prices upset local food security (Anderson, 1997; and Johnson, 

1998). 

 

The dawn of the new century inherited six important issues form the last decade of the 

previous century, namely, gender specific aspects of food security, agricultural production 

improvements despite a continued degradation of natural resources, inappropriate property 

rights to land and other natural resources, poorly functioning rural capital and labour 

markets, reforming agricultural input and output markets, and Impact of HIV/AIDS on 

food security (Pinstrup-Andersen, 2000). The main focus of researchers during the first 

decade of the new century remained on these core issues (e.g. Baydilina et al., 2000; 

Bhandari and Smith, 2000; Smith and Haddad, 2001; Kaiser et al., 2003; Aheto and 

Gbesemete, 2005; Swaans et al., 2009; Schatz et al., 2011; and Kumar and Quisumbing, 

2013). 

As of 2008, the research focus changed dramatically due to the recession which increased 

the prices of basic staple foods (wheat, maize and rice) in international commodity markets 

(von Braun, 2009; Ilbery and Maye, 2010; and Lang and Barling, 2012). Food analysts 

from various international agencies (e.g. FAO and IPCC - the International Panel on 

Climate Change) had already forecast this event and its possible threats to food security 

(Goodman et al., 2012). Since then, researchers are focussing on climate change and its 

impact on food security at global, national and regional levels. This resulted in enhanced 

focus on agricultural productivity under global climate change and limited resources for 

farmers (Harding, 2010), vulnerability included climate change events such as floods, 
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hurricanes, droughts and earthquakes, and security issues targeted bio-security, civil 

security, health security and social security (Braun, 2007; Peoples; Kleter and Marvin, 

2009; Vaughan-Williams, 2010; Hadley et al., 2011; and Quisumbing. 2013) and). 

 

The above discussion provides an overview of various time phases of food security 

research. It shows how the focus of researchers shifted from the supply to the demand side 

of food security which then focussed on household and individual levels in order to 

overcome food insecurity issues. Furthermore, in the more recent literature, it was noted 

that the focus of research remained on both supply side and demand side simultaneously. 

The majority of the literature on demand side aspects of food security covers the 

developed or higher-income developing countries where the problem of food insecurity is 

significantly less urgent compared to middle and low income developing countries. The 

focus of the second  part of the literature review in this chapter is on these countries with 

special reference to Pakistan.  
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2B. THE FOOD SECURITY LITERATURE ON DEVELOPING 

COUNTRIES DURING THE LAST DECADE 

Food security problems in developed and developing countries are different. For instance, 

for food accessibility, the issues of developed countries are social segregation while for 

developing countries they are more of distribution of shortages. There is a huge difference 

in per capita incomes of developed and developing countries, Low per capita income is the 

biggest hindrance in achieving food security in developing countries. Furthermore, 

developed countries have a much bigger financial possibility to tackle food insecurity 

compared to developing countries which hinders their efforts to increase support to the 

neediest people. Similarly, for food utilization, the issue with developing countries is more 

of quantity than the quality.  

This section reviews the food security literature in middle and low income developing 

countries with special reference to Pakistan. It brings together three strands of literature on 

food security in these countries i.e. measurement, determinants and policy assessment. In 

line with the structure of the thesis, this chapter comprises three manuscripts. The first 

manuscript reviews the literature on food security measurement methods and explains the 

selection of the measurement method adopted for this thesis. The second manuscript 

proposes a conceptual model to review in a holistic way the literature on the determinants 

of food security in Africa and Asia. It also contributes a framework for organizing the 

determinants of rural household food security. The third manuscript reviews the methods 

used for assessing food security policies in general and in Pakistan in particular. 
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ABSTRACT 

Six methods for measuring food security are identified from the literature. It was noted 

that the dietary intake assessment (DIA) and the food insecurity experienced-based 

measurement scales (FIEMS) were used mostly by researchers. We empirically tested both 

methods using 1152 rural households in the Punjab province of Pakistan. It was found that 

using DIA, 23 percent of the sample households were measured as food insecure while 

using FIEMS, only 5 percent of the sample households were measured as food insecure. 

Furthermore, a slight change in food security definition resulted in notable variations in the 

proportion of food insecure households. The selection of food security definition and 

measurement method is crucial for estimating the extent of food insecurity. We 

recommend that the definition or threshold level defined by the local health departments in 

study areas be selected. This will encompass the diversity in cultural, social and physical 

needs of people.  

Keywords: Food security; measurement; sensitivity of definition 

INTRODUCTION 

Today more than 925 million people are food insecure across the world despite the fact 

that the world food production has doubled during the past three decades (FAO, 2010). It 

is feared that this figure may rise significantly because of the global demographic 

pressures like diminishing arable land, growing water scarcity, environmental changes etc. 

It can be argued that as these pressures become more acute, food prices will rise. For 

wealthy nations, this will not affect their food security significantly, but in those nations 

where people live on less than $1 per day, even a minimal price increase can have a 

devastating impact (Brown, 1998). Recent global price hikes have depicted the same 

picture in many parts of the world. In response to this increased malnourishment, many 

world organizations are focusing on food security and poverty reduction.  

It was considered important that growth of food production must remain higher than the 

growth of population (Sinha et al., 1988). The emphasis of the economists remained 

focussed on assessing food security in terms of supply, agricultural production and the 
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balance of agricultural trade (Romanoff and Commentary, 1992). During 2000-2011, the 

world population grew at the rate of 1.34 percent4 per annum while cereal production, 

which constitutes 94 percent of total grain production, grew at a rate of 1.76 percent5 per 

annum outstripping population growth by nearly half a percent on a global scale. This is a 

clear indication of an adequate food supply; hence aggregate food supply cannot serve as a 

useful proxy for food consumption at the household or individual level. From an economic 

perspective, malnutrition has been increasingly recognized as the individual-level sign of a 

complex combination of household, community, regional, national, and international 

factors (Kennedy and Bouis, 1993). The influential work of Sen (1981) on famine has 

brought attention to the issues of access to food by households. Since then, as an academic 

subject, food security has received considerable attention from researchers.  

Food security has been defined differently by different researchers according to their 

research agendas. The literature on food security cites more than 190 different studies 

focusing only on its concept and definition (Maxwell and Frankenberger, 1992). The 

majority of definitions try to answer five common questions: who should get, when, how, 

how much, and what kind of food?  The measurement of food security remains a 

debateable issue due to the selection and sequence of these questions (McKeown, 2006). 

These questions then become the base line for food security measurement and variations in 

measurement methods. Other important questions that create diversity in measurement 

methods include: What is the incidence of food insecurity? What are the changes in this 

incidence over time? What are the factors of food insecurity? What is the causal 

relationship between these factors and food security? What are the possible effects of food 

insecurity on human behaviour and health? To answer such questions a number of 

methods have been used to measure food security. The selection of measurement method 

depends on the selection of food security definition (Alinovi et al., 2009). As a result, the 

incidence of food security is reported to be varying to a great extent (Dutta et al., 2006); 

                                                 
4 World population in 2000 = 6.1 billion | World population in 2011 = 7.0 billion (WPC, 2011)  
5 World cereal production in 2001/02 = 1908.1 million tonnes | World cereal production in 2010/11 = 2245.0 

million tonnes (FAO, 2011) 
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but how much of this variation is real and how much is due to the choice of measurement 

method remains to date poorly understood.  

This study, therefore, aims to answer the key question: is food security measurement 

sensitive to its definition and measurement method? The underlying objectives are: 

1. to highlight food security measurement methods used during the past decade 

(1998-2011); 

2. to discuss the pros and cons of the identified methods; and  

3. to verify the sensitivity of food security measurement to measurement methods 

and food security definition  

The study was conducted in two stages. In stage one, literature on the subject of household 

food security was reviewed with an aim to highlight the most commonly used methods 

with their pros and cons; and stage two discusses the sensitivity to food security 

measurement to measurement methods and food security definitions using primary data of 

1152 households of the Punjab Pakistan. 

STAGE I: REVIEW OF METHODOLOGY 

Meta-analysis is the most common method used to review the existing literature. This 

method usually provides the syntheses and comparative analyses of existing literature on a 

specific topic (Zhao, 1991). This study uses the same method but does not synthesize the 

results of different studies. It simply reviews the measurement methods used for measuring 

food security in different parts of the world. For this purpose, we reviewed 300 open 

access studies from around the world covering the period from 1998 to 2011 on the subject 

area of food security measurement. These studies including journal papers, discussion 

papers, conference papers, country reports and project reports were downloaded using 

Google Scholar and Google Search Engines. The studies which did not estimate food 

security empirically, were excluded (Figure 2B.1.1).  
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Figure 2B.1.1: Selection of studies 

 

All these studies differed by their research questions, which sprang from the definition of 

food security most adequate to the need, scale and geographical location of the study. 

Furthermore, we reviewed and synthesized the pros and cons of each of the identified 

methods. 

Identification of the food security measurement methods used in last decade 

Out of the twenty-five selected studies, ten applied Dietary Intake Assessment (DIA), 

seven used Food Insecurity Experience-based Measurement Scales (FIEMS), three applied 

Anthropometry, three applied Household Expenditure Survey Method (HESM), 1 applied 

FAO Method and 1 used Rapid Rural Appraisal (RRA) approach.  Table 2B.1.1 shows 

these studies and the countries where they were carried out, together with the measurement 

method used. The pros and cons of these methods are discussed below. 
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Table 2B.1.1: Food security measurement methods used worldwide 

Studies Country Measurement Method 

Gittelsohn et al., 1998 Nepal Anthropometry 

Lorenzana and Sanjur, 1999 Venezuela DIA* 

Sharif and Merlin, 2001 Indonesia Anthropometry 

Rose and Charlton, 2001
 
 S. Africa HESM** 

Rainville and Brink, 2001 Canada FIEMS*** 

Che and Chen, 2002 Canada FIEMS*** 

Feleke et al., 2005
 
 Ethiopia DIA* 

Haile et al., 2005 Ethiopia DIA* 

Kabbani and Wehelie, 2005 Yemen FIEMS*** 

Ajani et al., 2006 Nigeria FIEMS*** 

Amaza et al., 2006
 
 Nigeria HESM** (Cost of Calories) 

Mariara et al., 2006
 
 Kenya Anthropometry 

Nolen et al., 2006 Australia FIEMS*** 

Onianwa and Wheelock, 2006 USA FIEMS*** 

Babatunde et al., 2007
 
 Nigeria DIA* 

Omotesho et al., 2007
 
 Nigeria DIA* 

Titus and Adetokubo, 2007
 
 Nigeria HESM** 

Gyawali and Ekasingh, 2008
 
 Nepal DIA* 

Nzomoi, 2008 Kenya FIEMS*** 

Sindhu et al., 2008
 
 India  DIA* 

Alinovi et al., 2009 Palestine The FAO Method 

Oluwatayo, 2009
 
 Nigeria DIA* 

Bashir et al., 2010
 
 Pakistan DIA* 

Abebaw et al., 2010 Ethiopia  DIA* 

Miller et al., 2011 Malawi RRA ****(Food Diversity Scores) 

* = Dietary Intake Assessment | ** = Household Expenditure Survey Method | *** = Food Insecurity Experience-based 

Measurement Scales | **** = Rapid Rural Appraisal  
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Pros and cons of the identified methods 

There are different aspects of food security that need to be measured. One cannot identify 

a single best method from the list in Table 2B.1.1. They are all useful in capturing 

different aspects of food security depending upon the aims of researchers or policy makers. 

None of the methods captures the many dimensions of food security. Table 2B.1.2 

provides a summary of some typical policy aims and the measurement methods which 

appear to correspond best to these aims.  

Table 2B.1.2. Research (policy) aim and measurement method 

Policy aims Method 

Cross country comparisons and simulation 

models  

FAO Method 

Proportion of income spent on food at household 

level 

Household Expenditure Survey Method 

(FESM) 

Food consumption at household / individual level Dietary Intake Assessment (DIA) 

Individual human characteristics including food 

consumption  and expenditures on food  

Anthropometry 

The psychological impact and stress  Food Insecurity Experience-based 

Measurement Scales (FIEMS) or Rapid Rural 

appraisal (RRA) 

 

A detailed discussion on the pros and cons of these methods is given below:  

 

The Food and Agricultural Organization (FAO) Method 

This method focuses on the estimation of dietary energy consumption on a per-capita basis 

at the country level. The calculation of per capita energy consumption (calories) is through 

the food balance sheets used in the household income and expenditure surveys. The 

proportion of undernourished population is defined as that part of the distribution lying 

below a minimum energy requirement level. This minimum calories intake is further 

adjusted for the sex and age distribution of the country's population assuming the 
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minimum acceptable body weight for a given height for all sex-age groups and activity 

levels for adults (FAO, 2003). The advantages of this method are:  

 secondary data are available for most of the countries;  

 due to frequently updated estimates, it is possible to examine and compare global 

food security trends at national, regional, and global levels; and 

 the method is reasonably inexpensive.  

On the other hand, this method has some limitations including;  

 the quality of diet is overlooked,  

 it is assumed that calorie consumption above minimum calorie threshold indicates 

food security, hence does not account for the obesity problem due to excessive 

calorie consumption, and  

 high degree of measurement errors because of the fact that balance sheets provide 

data on the available amount of calories, not the consumed ones (Pérez-Escamilla 

and Segall-Corrêa, 2008) 

 the estimates of the FAO method are derived from a model that has an in-built bias 

(Svedberg, 2002);  

 it does not capture the effects of seasonal or other short term shortages; 

 FAO’s food availability data are not very reliable because Calorie consumption by 

income quintiles is based on assumed values of calorie elasticities of income rather 

than being estimated (Masset, 2011). 

Household Expenditure Survey Method (HESM) 

This method is a direct method to obtain information regarding the households. The 

respondents are required to provide information about their expenditures on food and other 

necessities (Bickel et al., 2000) especially the information about the amount of money they 

spend on the purchase of basic and nutritionally adequate diet (Rose and Charlton, 2001). 

For this, different time references have been used i.e. week(s) or month(s). To obtain 

quality data, it requires getting information about the quantity of food bought and 

expenditures on different food types (items) consumed within and outside the house. The 

tool must also capture the information foods received as gift or aid by any household 
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member and self grown foods. This method estimates an average daily per capita calories 

consumed, adjusting for the access to culturally appropriate food. Such assessments find 

significantly more food insecurity than the FAO method (Barret, 2010). The advantages of 

this method include;  

 flexibility for the vulnerable household identification that allows mapping the 

determinants both at local and national levels 

 dietary quality data can help understand the food security dimensions ; and  

 it can be used for the evaluation of national food and nutrition programs (Rose and 

Charlton, 2001). 

Like FAO method, HESM also has some limitations as:  

 this method measures the available amount of food and ignores the consumed 

amount at a given timeframe; 

 it does not account for the amount of food consumed outside the household e.g. 

food consumed when visiting the relatives and friends; 

 difference of data collection methods worldwide make it difficult to compare the 

estimates across countries, regions and different purchasing power parities; and 

 conversion of available food to the calorie intakes involves major assumptions that 

can cause measurement errors (Pérez-Escamilla and Segall-Corrêa, 2008). 

Dietary Intake Assessment (DIA) 

Dietary intake assessment is usually carried out using different techniques: the recall 

method (24-hour or 7 days or 30 days), food frequency questionnaires, and food records. 

These techniques are widely used for food security assessment studies (Jenson and Miller, 

2010). Some of the techniques rely on participants’ memory e.g. the recalls and food 

frequency questionnaire, while the food records depend on the recording of food 

consumption data. This method does a better job of capturing food away from home and 

the consumption of processed foods.  This type of consumption is essentially unobservable 

in household expenditure surveys, and is also becoming an increasingly large share of diets 

in developing countries.  For this reason, and for the reason that it measures an individual's 

food security, it likely dominates methods utilizing household expenditures.  However, 
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because it is far more costly and difficult to administer, it is difficult to conduct on a wide 

scale. Common advantages include:  

 it measures food consumption directly, not the food availability; 

 it addresses both dietary quality and calorie intakes at individual levels; 

 it allows mapping; and 

 it is very useful to understand recent and longer term dietary intake patterns. 

Limitations of this method include: 

 most of the DIA methods rely heavily upon respondents’ memory that can lead to 

measurement errors; 

 the assessment of adjusted recall estimations is a very difficult task that may lead to 

high measurement errors; 

 the cost of applying recall methods in national survey is high; and  

 it needs highly trained and experienced researchers to interview the respondents 

and later to enter the data into spreadsheets (Pérez-Escamilla and Segall-Corrêa, 

2008). 

Anthropometry 

Anthropometry is a method that uses the measurement of individual human characteristics. 

The generalized information is collected on the areas of food provisioning, preparation, 

and consumption practices according to the cultural settings of the study areas (Gittelsohn 

et al., 1998). More recently the information gathering has been extended to the body size, 

weight, body proportions and finally the composition of food (Wolfe and Frongillo, 2000). 

These indicators are useful to measure the impacts of both food security and health on 

individuals’ nutritional status. These indicators are commonly used in national surveys that 

are based on weight and height of infants, young children, youth and adults. This method 

involves in-depth interviews and participant observation, generally that are done by living 

in a community for a longer period of time (Wolfe and Frongillo, 2000). This method is 

useful to develop quantitative measures to identify the food security indicators (Chung et 

al., 1997). This method is also useful for constructing scales of past food supply, current 
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food stores, and adequacy of future food supply (Gittelsohn et al., 1998). The benefits of 

this method are:  

 the highly standardized measurements of weight and height are vastly reproducible 

across individuals; and  

 it allows for mapping nutritional security from the local to the national levels. 

The drawbacks of this approach include: 

 costly both monetarily and time wise; and  

 there is a debate about whether the international height-weight standards used by 

the WHO are correctly measuring malnutrition (Panagariya, 2012).   

Food Insecurity Experience-based Measurement Scales (FIEMS) 

This method is based on the perception or experience reported by the respondents. The 

extent of severity is based on a series of questions, a number of which rely on qualitative 

and subjective assessments (Rose and Charlton, 2001). Like other methods discussed 

above this method also has some advantages and limitations. The advantages include:  

 this method measures directly the phenomenon of food security based on the 

experiences of individuals; 

 it captures psychosocial dimensions of food security along with the physical 

experience; and 

 it can be used for mapping that leads to a better understanding of causes and 

consequences of food insecurity and hunger.  

While the limitations are:  

 difficult to generalize them for different cultures, globally (Rose and Charlton, 

2001 and Pérez-Escamilla and Segall-Corrêa, 2008); 

 these scales do not have questions on issues related to water access, and food and 

water safety hazards caused by microbial and other environmental contaminants; 

 it is a difficult task to establish cut-off points for classifying households into 

different levels of food insecurity;  

 these scales may lose their validity if used for determining eligibility into food and 

social assistance programs (Pérez-Escamilla and Segall-Corrêa, 2008);  



 

 36 

 there is no set rule to offset the impacts of question framing for such scales i.e. how 

to deal with different responses based on how questions are asked, what questions 

are asked, etc (Levin et al., 1998); and 

 such scales have not been properly benchmarked against studies of malnutrition 

and other types of assessments (Deitchler et al., 2011).  

Rapid Rural Appraisal (RRA) 

Food security status can be measured by using the rapid rural appraisal (RRA). This 

approach is similar to participatory rural appraisal (PRA) but it is more action-oriented. It 

includes focus groups and in-depth interviews. The information collected through RRA is 

useful to develop quantitative measures for food security status determination (Wolfe and 

Frongillo, 2000). This can be done through using; livelihood security (Davies, 1996), 

expert systems (Phillips and Taylor, 1998), food economy approach (Boudreau, 1999), 

food security ranking (Gervais and Schoonmaker, 1999), and food-related management 

and coping strategies (Maxwell et al., 1999). 

A summary of characteristics of the identified methods is presented in Table 2B.1.3: 

Table 2B.1.3. Pros and cons of food security measurement methods 

Method Data Type Scale 

Food 

Consumpti

on 

Food 

Availability 

Diet 

Qualit

y 

Size / 

weight 

proportion

s 

Cost and 

Time 

The 

FAO 

Method 

Secondary 

Quantitative 

Global/ 

National 

/Regional 

 

yes no no no Expensive 

HESM 
Primary 

Quantitative 

Regional / 

Household 

 

no yes yes no 
Less 

expensive 

DIA 
Primary 

Quantitative 

Regional / 

Household 
 

yes no yes no 
Less 

expensive 

Anthrop

-ometry 

Primary 

Quantitative 

Regional / 

Household 
 

yes yes yes yes Expensive 

FIEMS 
Primary 

Qualitative 

Regional / 

Household 
 

yes yes yes no 
Less 

expensive 

RRA 
Primary 

Both 

Regional / 

Household 
yes yes yes yes Expensive 
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STAGE II: SENSITIVITY OF FOOD SECURITY MEASUREMENT TO FOOD SECURITY 

DEFINITIONS AND MEASUREMENT METHODS 

In the first phase, it was noted that out of 25 studies, 10 used DIA and 7 used FIEMS to 

measure food security. In the second phase of this study, we compared the results of these 

methods to verify the sensitivity of food security measurement to its measurement 

methods. We further tested them for definitional sensitivity. For this purpose primary data 

were collected from 1152 households of 12 districts of the Punjab province of Pakistan. 

Quantitative and qualitative data were recorded to measure food insecurity using DIA and 

FIEMS, respectively. 

For DIA, a seven days recall method was used to record the dietary intakes of the 

households. The household calorie intake was measured using the information given in 

Annex-I. The per capita calorie intake was obtained after adjusting for age and gender 

differences in the household using the information provided in Appendix-1. Two 

definitions (thresholds) were used as bench marks to estimate food insecure households i.e. 

Government of Pakistan’s threshold (2450 Kcal/adult equivalent/day (KAD)) for rural 

households (GOP, 2003) and FAO’s threshold (1770 KAD) for Pakistan (FAO, 2007). A 

household whose per capita food intake is below these threshold definitions is considered 

food insecure.  

For FIEMS, information based on a standard 10 item questionnaire (Box-2B.1.1) relating 

to various household experiences about food security was collected. The response to all the 

questions was homogenous by each household, therefore we considered a household food 

insecure if the answer of all the 9 scaled questions was option (c) i.e. once a three months 

(definition one). Alternatively we considered a household food insecure if the answer of all 

the 9 scaled questions was option (a) i.e. once a week (definition two).  
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Box-2B.1.1: FIEMS food insecurity scale 

 
 

The results of both the methods are presented in Table 2B.1.2. According to which,  using 

GOP’s DIA threshold level, about 23 percent of the sample households were measured to 

be food insecure, while the proportion of food insecure households was significantly 

reduced to 6.5 percent when using FAO’s threshold level of 1770 Kcal/adult 
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equivalent/day (KAD). On the other hand, using the definition i.e. skipped meal once in 3 

months for FIEMS, only 4.7 percent of the sample households were measured to be food 

insecure. The number of food insecure households was reduced to 1.1 percent when used 

the definition i.e. skipped meal once a week. This shows a significant difference in the 

results of food security measurement using two different methods. Further, the results are 

significantly different when changing the definition within a single method. This implies 

that food security measurement is sensitive to both the selection of measurement method 

and definitional changes within that method. It is, therefore, important to first define food 

security at the local level, and use that as the starting point for any future studies on food 

security. 

Table 2B.1.2: Comparison of DIA and FEIMS  

 

DIA FEIMS 

2450 KAD 1770 KAD 
Once in 3 

months 
Once a week 

Food insecure 22.9 6.5 4.7 1.1 

Food secure 77.1 93.5 95.3 98.9 

Data source: Field survey 

In terms of reflecting ground realities, we consider the results of DIA promising compared 

to those of FIEMS because they are close enough to the estimates of FAO for Pakistan in 

general according to which 26 percent of Pakistan’s population is undernourished (FAO, 

2010).  However, it does not mean that FIEMS is not a sound method to estimate food 

insecurity. It is the cultural behavior of the people who in most of the cases avoid skipping 

a meal and / or avoid reporting it during interviews. A common response for FIEMS 

questions was: 

“Gentleman, you know, why we strive all day long working hard in our fields or in 

others’ fields or in towns?” They answered this question themselves that “just to 

fill in our family’s stomachs.” 
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CONCLUSIONS 

We reviewed food the security literature over a time period of 1999 to 2011 and identified 

six methods that are used to measure food security. Food security has been defined in 

different ways so as to measure its different aspects. Six methods are identified in this 

study which measure food security for different policy goals. One cannot however decide 

from these six which is to be considered as the best method. They are all useful in 

capturing different aspects of food security depending upon the policy aims. None of them 

captures holistically all aspects of food security. The extent of food insecurity may vary 

with local, national, regional or international specifics. Thus there likely is a need for a 

number of different definitions of food security to be used in a number of different types of 

studies. The comparative results of our study suggest that food security measurement is 

sensitive to its definition and the selection of measurement method. The selection of the 

food security measurement method depends on how it is defined, where and at what level 

it needs to be measured. The social and cultural norms of the countries or regions under 

investigation play an important role in the selection of measurement methods.  
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ABSTRACT 

This paper reviews the determinants of rural household food security in Africa and Asia 

where more than 88 percent of the world’s undernourished people live. A conceptual 

model is proposed on the basis of the three widely known components of food security: 

food availability, accessibility and utilization. We use this model to select a total of 40 

peer reviewed studies carried out over the last decade (20 each from Africa and Asia). A 

meta-analysis technique is used to identify which determinants of food security have been 

highlighted, and how well the causality is demonstrated. The food availability component 

is the most studied component in both regions, followed by food accessibility; utilization is 

the most neglected component in these studies.  

Keywords: Food security, meta-analysis, rural households, determinants, conceptual 

model 

INTRODUCTION 

Food security, as an issue, became prominent in the 1970s and has been a topic of 

considerable attention since then. It has been defined in different ways by different authors 

and organizations. There are more than 190 different studies on the concept and definition 

of food security (Maxwell and Frankenberger, 1992). However, the most comprehensive 

definition of food security is, the food that is available at all times; that all persons have 

means of access to it; that it is nutritionally adequate in terms of quantity, quality and 

variety; and that it is acceptable within the given culture. Only when all these conditions 

are in place can a population be considered “food secure” (FAO, 2004).  

It is a global menace, the intensity of which may differ from nation to nation. It is a 

complex phenomenon, attributable to a range of factors that vary in importance across 

regions, countries and social groups, as well as over time. These factors can be grouped in 

three core areas i.e. availability, accessibility and utilization of food. Food availability is 

achieved when sufficient quantities of food are consistently available to all individuals 

within a country. Such food can be supplied through household production, other domestic 

output, commercial imports, or food assistance. Food accessibility is ensured when 
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households and all individuals within them have adequate resources to obtain appropriate 

foods for a nutritious diet. Access depends on income available to the household, the 

distribution of income within the household and the price of food. Food utilization is the 

proper biological use of food, requiring a diet providing sufficient energy and essential 

nutrients, potable water, and adequate sanitation. Effective food utilization depends largely 

on knowledge within the household of food storage and processing techniques, basic 

principles of nutrition and proper child care, and illness management (Riely et al., 1999). 

In terms of severity, food insecurity can be regarded as severe when food intakes are 

continuously insufficient to meet dietary energy requirements (FAO, 2001). On the other 

hand, less severe food insecurity is associated with reduced quality and variety of dietary 

intakes (Tarasuk, 2001), which may be associated with obesity in adults (Townsend et al., 

2001) and a range of adverse psychological, developmental and health outcomes in 

children (Alaimo et al., 2001).  

Most recently, key macro factors of food security are discussed by Premanandh (2011). 

The current paper extends the findings of Premanandh to the micro level with an aim to 

highlight the determinants of rural household food security in African and Asian countries.  

The rest of the paper is organized as follows: section 2 presents the background of the food 

insecurity problem; section 3 presents the meta-analysis of literature; section 4 discusses 

the determinants of rural household food security; and section 5 concludes the discussion. 

BACKGROUND 

Today 862 million people are malnourished across the globe despite the fact that food 

production has doubled during the past three decades (FAO, 2012). It is considered 

important that food production must remain higher than the population growth rate. The 

world population grew at a rate of 1.8 percent per annum between 1970 and 1982, and 

cereal production, which constitutes 94 percent of the total grain production, grew at a rate 

of 2.3 percent per annum outstripping the population growth by 0.5 percent on a global 

scale. In 1986, 1942 million tonnes of food grains were produced for a population of 4915 

million. Globally, this corresponds to about 395 kg of food grains per capita but there were 
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regional disparities to the extent that famine or near-famine conditions were prevailing in 

many parts of the world (Sinha et al., 1988). In 2011, about 2237 million tonnes of cereals 

were produced (FAO, 2010) for a population of 6889 million (Anonymous, 2011a), 

reducing the per capita cereal availability to 325 kg compared to 395 kg in 1986. 

Both developed and developing countries are worried about tackling this menace with their 

resources. It is even creating worries for the world’s largest economy, the USA where in 

2008, about 14.6 percent of all households (Nord et al., 2008) (11 percent in 2006(Nord et 

al., 2007)) were “food-insecure” at least for some time during the year. In Australia, the 

evidence of food insecure population is likely to be over 5 percent (Booth and Smith, 

2001). Similarly, 10 percent of Canadians were food-insecure (Che and Chen, 2002). The 

situation is worsening in developing nations where 98 percent of the world’s hungry 

population live. In Africa, 239 million people are undernourished (FAO, 2010a); as a 

result more than one third of African children are stunted in their growth. Many people on 

the continent are unable to get and efficiently utilize at all times the food they need for a 

healthy life. Because of low food availability and profound poverty, under-nutrition is the 

major risk factor underlying over 28 percent of all deaths in Africa i.e. 2.9 million deaths 

annually (Benson, 2004). The situation in other developing regions such as East Asia, 

South Asia and Latin America is relatively better compared to Africa where high food 

prices are having a deeper impact on low-income populations, such as in Bangladesh, 

Egypt, Indonesia, Nigeria and the Philippines. However, every developing country has 

been affected, even large agricultural producers like China and India.  

In developing countries, the poorest households spend as much as 80 percent of their 

income on food. In 2008, street protests broke out in many developing countries due to 

rising food prices. Examples include; Indonesia (the prices of soybeans were doubled in 

less than 12 months), Egypt (the cost of bread rose by up to 26 percent and that of cooking 

oil by up to 40 percent), China (food prices increased by 20 percent), Vietnam (food prices 

were increased by 45 percent) and India (inflation reached 12.4 percent) (Brown et al., 

2008). Similarly, according to a report by UN Inter Agency Assessment Mission fielded 

during June-July 2008, food security in Pakistan in 2007-08 had significantly worsened as 
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a result of food price hikes (GOP, 2009). From the start of 2011, global food prices moved 

higher, hitting record levels (MacFarquhar, 2011), dragging the world into another crisis in 

a very short time of three years (Krugman, 2011). This extension of the 2008 recession 

gave rise to another wave of widespread protests in the world, especially the Arab world 

(Anonymous, 2011b).  The soaring prices of cereals and oil are having an atrocious impact 

on the world’s poor, who spend a greater proportion of their income on basic foodstuffs 

(Krugman, 2011).  

Over 70 percent of the world’s poor in developing countries are living in rural areas and 

are directly or indirectly dependent on agriculture for their livelihoods. These people are 

the most vulnerable to become food insecure because out of an estimated 525 million 

farms worldwide6, about 400 million (76 percent) have less than two hectares of land 

(IAASTD, 2008). Only, China and India alone account for more than 70 percent of the 

small farms i.e. 193 million and 93 million, respectively. Four other largest share holders 

in small farms are from Asia: Indonesia and Bangladesh have 17 million farms each, Viet 

Nam has 10 million farms (Thapa, 2010) and Pakistan has about 4 million farms (GOP, 

2010). Rural areas have some unique characteristics including the limited number of 

markets, less diversity and availability of food items which may affect the food security of 

people living there (Morris et al., 1992). 

META ANALYSIS OF LITERATURE 

Following the aim of the study, the decision to analyze the literature for African and Asian 

countries was based on the fact that out of 925 million undernourished people, 817 million 

(88 percent) live in these two regions. Out of these 817 million 239 million (29 percent) 

are in Africa and 578 million (71 percent) in Asia and the Pacific, including the 337 

million (41 percent) of South Asia (FAO, 2010a) out of which 35 million (10 percent) are 

in Pakistan (FAO, 2012).  

Given that, in spite of increases in global food supplies, world food insecurity has been 

increasing, researchers have remained focused on finding out the possible reasons for this 

                                                 
6 For Pakistan’s landholding situation please refer to Annex-II of the additional paper 1 (online available: 

http://ageconsearch.umn.edu/bitstream/122526/2/working%20paper%201203.pdf)  

http://topics.nytimes.com/top/reference/timestopics/subjects/f/food_prices/index.html?inline=nyt-classifier
http://ageconsearch.umn.edu/bitstream/122526/2/working%20paper%201203.pdf
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discrepancy. To review this literature on the complex food security phenomenon, we 

develop a conceptual model (Figure 2B.2.1), based on the components of food security 

(FAO, 2004)
 
and the factors (Riely et al., 1999) (sub-components) that determine each of 

them. This model analyses the targeted literature in a holistic way to capture the latest 

trends in food security determinants. Analyzing the literature on the sub-components of 

food security, unlike a standard literature review, will identify knowledge gaps for future 

research.  

Figure 2B.2.1: Conceptual model of rural household food security 

 
HH = Households 

Source: authors’ design 

Generally, rural households (farmers including land owners and tenants) combine the 

features of both producers and consumers. They not only provide food to their families but 

also are responsible for providing food to the landless households of both rural and urban 

areas. It may be stated that rural household food security is an important but complex 

phenomenon. The component of food availability is divided into the combination of self 

production and market purchases. These factors are dependent on different determinants. 

Similarly, food accessibility is influenced by income, income distribution within 

households and food prices. Food utilization is determined by dietary intake and its 

quality. 

We use this model to select 40 peer reviewed studies (20 each from Africa and Asia), 

conducted during the last decade (i.e. from 2001 to 2012). These studies present notable 
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variations in the combination of factors. This is due to the geographical and socio-political 

diversity of the countries studied. By contrast, the present study incorporates the broader 

aspects of rural food security and focuses on the possible policy levers that may be used by 

policy makers to control the threat of food insecurity. The 40 studies selected do not aim to 

be exhaustive but rather to provide sufficient variability in the identification and analysis 

of food security determinants.  

Meta-analysis is used as the research tool for analyzing the key findings of selected studies 

on the determinants of food security in Africa and Asia for comparison purposes. Meta-

analysis is used for the research synthesis and a comparative analysis of existing literature 

(Zhao, 1991). It tries to synthesize previous findings of different studies or case studies in 

order to identify the most common features of a common problem across regions. Thus, 

the findings of such studies are helpful to identify the unexplored areas of a specific 

problem across regions. It has been very widely used in the medical (Peters et al., 2006; 

Baker and Hoel, 2007; and Sathian et al., 2009) and natural sciences (van der Bergh et al., 

1997; and Oltmer et al., 2000) for comparative analysis of different case study type of 

experiments. It has also been used in different subject areas of social sciences including 

psychology (Shercliffe et al., 2009), sociology (Shachar, 2008) and economics (Woodward 

and Wui, 2001).  

DETERMINANTS OF RURAL HOUSEHOLD FOOD SECURITY 

Table 2B.2.1 shows the targeted studies and the components of food security in terms of 

their determinants. The distinction between satisfactory and partial answers was made on 

the basis of the methodology used to answer the specific questions and the outcomes of the 

study; in particular, the degree to which the causality underlying the factors determining 

food security was established. The studies that used only descriptive statistics were 

considered as providing only partial answers to the question asked. This is because they 

are just indicative of the issue and do not provide enough information on how strongly the 

factors affect the particular issue under study (component of food security).  
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Table 2B.2.1 provides an overview of the determinants explaining rural household food 

security and the potential knowledge gaps for these regions. It was found that education, 

input availability, technology adoption and land quality were the most studied 

determinants for food availability in both Africa and Asia. Furthermore, in Asia, credit and 

household heads’ age received comparatively more attention of researchers while it was 

land size in Africa that captured the focus of researchers. For food accessibility, income 

was the most studied factor in both regions. In Africa, household size and in Asia total 

earning members and family structure (type) received comparatively more attention. It was 

noted that the utilization component of food security was completely ignored by the Asian 

studies and was also not much considered by the African studies. This is because the 

majority of these studies followed the assumption that the targeted households belonged to 

the lowest income groups who are the most vulnerable to food insecurity. For such 

households, it is often more difficult to achieve a nutritionally balanced diet (protein and 

vitamin intake) than having sufficient calories, e.g. bread and rice. In addition, these 

studies measured food security in a given time period that fails to faithfully describe the 

situation: there may be households who, whilst not food-insecure in the immediate future, 

present a high risk of becoming so later on or in the event of a climatic or economic shock. 

Vulnerability analysis is important to measure such risks as well as for targeting food 

insecurity more efficiently. Vulnerability analysis was missing in these studies.  

Overall, for rural household food security, three factors can be regarded as the most 

studied determinants in both regions: technology adoption, education and income. 

Furthermore, it was noted that, despite their importance, the distribution of income within 

households, the number of earning members and family structure were the least researched 

factors by researchers. Our analysis suggests that the food availability component along 

with its sub-components has received the most attention from researchers, followed by 

food accessibility and its sub-components; as for food utilization, it was mostly ignored. 
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Table 2B.2.1. Summary of the reviewed literature  

 Region Satisfactory Answers Partial Answers 

Determinants of Food Availability 

Technology adoption Africa 1, 2, 3  4 

Asia 5, 6  

Credit Africa 7, 8  

Asia 9, 10, 11, 12, 13  

Input availability Africa 14, 15, 16 4 

Asia 10, 13 17, 18 

prices of inputs Africa 19  

Asia 20, 21, 22 18 

Education Africa 23, 24, 25, 26, 27  28 

Asia 6, 12, 29, 30, 31, 32, 33  

Household head’s age Africa 24, 34 26 

Asia 12, 30, 32, 35  

Farming systems Africa 1  

Asia 6, 17 36 

Land quality Africa 1  

Asia 6  

Farm size Africa 1, 23, 37 19 

Asia 30  

Determinants of Food Accessibility  

Income Africa 23, 25, 27, 37 26, 27 

Asia 6, 12, 31, 38  

Distribution of income with in 

household 
Africa 39  XX 

Asia XX XX 

Household size Africa 1, 23, 24, 25, 27, 37  26, 40 

Asia 12, 31, 38  

Total earning members Africa XX XX 

Asia 12  

family structure Africa XX XX 

Asia 12  

Determinants of Food Utilization 

Gender Africa 23, 24 26, 70 

Asia 31  

Expenditures  on food and health Africa 23, 37 70 

Asia XX XX 

XX = no references    

Numbering in this table refer to literature sources (see Appendix 3 for details) 
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A detailed discussion of these determinants is given below. 

Food availability 

The availability of food can be divided into two broad areas; one, self production and the 

second, market purchases (surplus of household production and imports). The existing 

literature on production and food security highlights several factors that affect production. 

A brief discussion on each of the important factors, specific to developing countries, is 

given below: 

Technology adoption refers to the adoption of new agricultural techniques e.g. use of high 

yielding varieties of different crops along with improved agronomic practices (Garba, 

1987). The adoption is one of the vital means of increasing productivity especially for the 

subsistence farming in developing countries. It had significantly positive effects on the 

farm productivity hence improving household food security. For example in Bangladesh 

significantly positive effect of agricultural technology adoption was observed on the 

wellbeing of farming household (Mendola, 2007). The adoption of high yielding maize 

varieties along with improved agronomic practices were proved of having significantly 

positive impact on household food security in Ethiopia and Nigeria (Feleke et al., 2005; 

Dontsop et al., 2011; and Idrisa et al., 2012). Similarly in Nepal the adoption of latest rice 

variety significantly improved household food security (Gyawali and Ekasigh, 2008). 

More recently in Nigeria, the impacts of the adoption of new rice varieties named ‘New 

Rice for Africa’ brought considerable improvement in the household income that 

improved expenditure level indicating an improvement in the household welfare (Dontsop 

et al., 2011). However, the adoption of fish farming technologies in Cameroon did not 

significantly improve the food security of household but they were successful in improving 

household intake of animal protein (Balgah and Buchenrieder, 2011). 

In developing countries, the process of adoption is considered to be slow (Bandiera and 

Rasul. 2006) mainly due to its dependence on the availability of farm credit. This is 

because of the fact that very few farmers have the financial resources to buy these new 

innovations and practices (Nwosu et al., 2010). The timely supply of credit has been found 
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to be an important factor in improving the income of farmers through improving their 

productivity. For example in Nepal, the credit availability was found to be a significantly 

important factor for the (technology) adoption process (Karki and Bauer, 2004). In 

Pakistan, it has improved the income of small livestock farmers by more than 100 percent 

through improving their economies of scale (Abedullah et al., 2009). Similarly, credit was 

found to be significantly an important factor in improving the productivity of wheat 

(Bashir et al., 2009; and Bashir et al., 2010) and rice (Bashir and Mehmood, 2010) 

growing farmers. Similarly, it was examined that credit very importantly improved the 

diversified agriculture production and efficiency in agriculture resources-use that helped 

improving the incomes of farmers in Nigeria and Ethiopia (Olagunju, 2007; and Bogale 

and Genene, 2012). 

Input availability is an important factor in the farm productivity. Timely availability of 

inputs (e.g. seeds, fertilizers and irrigation water) helps farmers to get an optimum level of 

yield. The impact of the availability of irrigation water, fertilizer and plant protection for 

wheat (Bashir et al., 2009; and Bashir et al., 2010) and rice (Bashir and Mehmood, 2010) 

crops in Pakistan showed a positive association with productivity. Similarly, in Mongolia 

direct relationship between fertilization and steppe productivity was found but the impact 

of increased rain fall (water availability) was not confirmed statistically (Katrin and 

Karsten, 2011). Proper fertilizer application had significantly positive impact on the 

productivity and availability of food grains in Ethiopia (Tefera, 2009; and Eneyew and 

Bekele, 2012). Similar results were found by Olwande et al. (2009) for Kenya where 

increased use of fertilizer increases the productivity hence food availability. Likewise 

higher prices of inputs created hurdles in getting the maximum production. The prices of 

inputs including fertilizer (Khan et al., 2010), seed, diesel and electricity (Aujla et al., 

2010) had a negative relationship with the farm productivity especially of wheat in 

Pakistan. It was noted that higher prices of fertilizers hinder farmers in applying 

appropriate doses to their fields resulting in low production. For India, it was found that 

the use of fertilizers, for all major crops, was expected to reduce by 6.5 percent with a 10 
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percent increase in their prices (Kumar et al., 2010). In Tanzania, higher input prices were 

found to have a negative impact on technical efficiency of farmers (Msuya et al., 2008). 

Education is an important factor not only for the farm production but also for food access 

and utilization. It helps not only to get better employment opportunities (that helps a 

household to earn better income hence improving the household access to food) but also 

give benefits to the households to meet the health and nutritional issues of their children 

through provision of better quality and quantity of diets, much better medical facilities for 

illness and proper sanitation practices. In addition, educated females (mothers) despite 

limited household resources can be more knowledgeable and aware of other available 

resources which could enable them to make the choice among alternatives for the sake of 

the well-being of their families (Cochrane et al., 1982). It is due to the education that the 

household head can get the awareness of the possible advantages of modernizing 

agriculture by means of technological inputs, enable them to read instructions on fertilizer 

packs and diversification of household incomes which, in turn, would enhance households' 

food supply (Najafi, 2003). For Bangladesh, it was noted that in addition to increasing the 

productivity of rice and boosting potential output, it has reduced the production 

inefficiencies quite significantly (Asadullah and Rahman, 2009). Similarly, the impact of 

education level of farmers was found to be significantly positive on production efficiency 

in Pakistan (Ahmad et al., 2002). The underlying reasons of such an impact are; the 

educated farmers have better access to information about prices, technology and markets 

and they have a high tendency to adopt latest technology (Ghura and Just, 1992). In Kenya 

it was found that secondary level of education had significant impact on wheat varieties 

adoption (Ndiema et al., 2007). Educated farmers are considered to be more receptive to 

advice from agricultural extension workers (Ahmad et al., 2002). However, higher 

education was negatively associated with farm efficiency in case of Pistachio farming in 

Iran (Sharifabadi and Boshrabadi, 2011). Educational status, when studied directly for 

food security, has been found to improve the household food security in many developing 

countries e.g. Indonesia (Sharif and Merlin, 2001), Nigeria (Amaza et al., 2006; Titus and 

Adetokunbo, 2007; and Oluwatayo, 2009) and Pakistan (Bashir et al., 2010).  
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Household head’s age is considered to be an important factor in decision making. An 

indirect relationship between household head’s age and farm efficiency has been found in 

Pakistan implying that as age increases the farm efficiency decreases. The reason behind 

this relation is the fact that the aged farmers may be not willing to take risk and avoid 

frequent experimentation with the new technologies (Ahmad et al., 2002). Similarly 

younger farmers were found to be more efficient in India (Murthy et al., 2009) and Iran 

(Sharifabadi and Boshrabadi, 2011). Household head’s age is also considered to have a 

negative impact directly on food security. The households headed by older persons are 

more likely to face the food insecurity threats in Kenya (Maraira et al., 2006), Nigeria 

(Titus and Adetokunbo, 2007), Ethiopia (Sisay and Edriss, 2012) and Pakistan (Bashir et 

al., 2010).  

Farming systems especially diversified farming practices enhance the combination of 

farmers’ knowledge and latest knowledge produced by new research. This helps farmers to 

maximize the use of their available resources for a better production of food. With a 

traditional farming system the production potential cannot be reached hence failing to 

provide enough food. It was also confirmed for rice crop in Lao People’s Democratic 

Republic (Alexander et al., 2009). Similarly in Pakistan the diversified farming practice 

increased the efficiency of farmers by 0.025 percent. The small value of coefficient may be 

due to the fact that efficiency is not solely dependent on diversified farming practices 

(Ayaz et al., 2011). The cropping pattern and cropping intensity is dependent on the 

fertility of land (land quality) and size of land holdings (farm size). Better land quality 

assured better production hence improved food security in Ethiopia (Feleke et al., 2005) 

and Nepal (Gyawali and Ekasingh, 2008). The larger land holdings give farmers the 

options for diversified farming practices and yield them higher productions. Large farmers 

were found relatively more efficient than the small farmers in Pakistan (Ahmad et al., 

2002). As stated earlier higher farm production helps households to improve their food 

security.  Households with larger farmland were found to be more food secure as 

compared to those having small farmland in Ethiopia (Feleke et al., 2005) and Nigeria 

(Amaza et al., 2006; and Omotesho et al., 2007). On the other hand, for Tanzania, Msuya 
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et al. (2008)
 
found inverse relationship between scale of farms and efficiency. They argued 

that small farmers practice mixed cropping, though difficult to manage but more efficient.   

Food accessibility 

World food availability is stabilized at above the adequate levels, but hunger and food 

insecurity has increased over time. Based on Sen’s thinking of entitlements, the empirical 

evidence has confirmed that the availability of food is important but access to food by 

individuals is the greater constraint (Sen, 1981; Drèze and Sen, 1989; Drèze and Sen, 

1990; and Ravallion, 1997). This implies that for ensuring household food security, food 

availability can only be declared as a necessary but not sufficient condition. The following 

factors have been identified in the literature that may affect food accessibility;  

Income is considered to be one of the most important factors impacting the food insecurity 

and hunger of populations as hunger rates decline sharply with rising incomes (Rose, 

1999). In developing countries monthly income proved as a strong predictor of the food 

security (Lorenzana and Sanjur, 1999). For example in Pakistan it was found that higher 

household income increases chances of a household becoming food secure by 15 times 

(Bashir et al., 2010). Similarly, in Nigeria higher household income indicated a higher 

probability of a household becoming food secure i.e. by 1.63 times (Babatunde et al., 

2007). An increase of Rs. 100 in the monthly income of households was found to reduce 

the probability of food insecurity by 0.04 times in India (Sindhu et al., 2008). Likewise it 

was considered to be a prime factor to achieve the household food security in Nepal 

(Gyawali and Ekasingh, 2008), Nigeria (Oluwatayo, 2009) and Yemen (Kabbani and 

Wehelie, 2005). However, the distribution of income within the household could be an 

important factor in assessing the individual level food accessibility. But only one of these 

(selected) studies has considered this as an important factor and was found to be 

significant in Nigeria (Asogwa et al., 2012). The distribution of income within the 

household may further be dependent on household size, total earning members and family 

structure. Household size is an important factor affecting the household food security 

because of the distribution issues of the limited resources. The increasing family size puts 
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more pressure on consumption than it contributes to production and the food requirements 

increase with the number of persons in a household (Feleke et al., 2005). The probability 

of being food secure decreases with the addition of a new adult family member in the 

household implying therefore, the large sized households are more likely to be food 

insecure than small sized households. It was confirmed in Ethiopia Feleke et al., 2005), 

India (Sindhu et al., 2008), Nigeria (Babatunde et al., 2007; Titus and Adetokunbo, 2007; 

and Oluwatayo, 2009), Pakistan (Bashir et al., 2010) and Yemen (Kabbani and Wehelie, 

2005). This negative effect is minimized if the adult household members get a reasonable 

job to earn a better livelihood for themselves and their family. Total earning members in a 

household were significantly impacting the household income and its distribution hence 

food security (Bashir et al., 2010). Similarly, the family structure (nuclear or joint) was 

also found to have a positive impact on household food security (Bashir et al., 2010).  

In addition to these factors access to the market is an important factor in determining the 

rural household food security. It is viewed as to the amount of time required to get to the 

nearest local market. The longer the time it takes to get to the market, the less frequently 

the farmer visits the market and hence less likely to get market information. When there is 

lack of adequate information about prices, the farmers may sell, at times, when prices are 

low and buy when prices are high which ultimately affects their food security. It was found 

true for Ethiopia Feleke et al., 2005).  

Food utilization 

Primarily food utilization falls under the subject area of nutrition. It requires a separate 

study because it is not the main target area for this study. Besides education that is 

important for every aspect of life below are the factors that are indicated by the literature 

as affecting this aspect of food security;  

Like education, gender is also considered as an important attribute of food security and 

can be regarded as a general variable in terms of food availability, access and utilization. 

This is because of the fact that women are not only the important economic agents in the 

world’s economies but are an important social factor for a household’s food security. They 
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produce more than half the food grown in developing countries. In Africa, they produce 

more than three-quarters of the region’s basic food, manage about two-thirds of marketing 

and at least one half of the storing activities and raising animals (Gittinger, 1990; and 

Saito, 1994). They even cultivate crops and take on tasks which were traditionally been 

undertaken by men and involved in decision making process of management of farms and 

households on daily basis (FAO, 2003). In Southeast Asia, women are the major labour 

force for rice cultivation (about 90 percent) and they predominate in small businesses that 

process food throughout the developing world. Despite the fact that females are active 

participants in the production process, male farmers were found to be more efficient in 

terms of productivity in Tanzania (Msuya et al., 2008). Similarly, the relationship between 

female headed households and food security was negative as suggested by many studies 

that the incidence of food insecurity increased in female headed households i.e. in South 

Africa (Oluwatayo, 2009), Yemen (Kabbani and Wehelie, 2005) and Nigeria (Amaza et 

al., 2006; and Titus and Adetokunbo, 2007). On the other hand, though household income 

is a major determinant of household food security, it is also true that the income controlled 

by women has a positive impact on household calorie intake which then can be translated 

into better child dietary intake and nutritional status. It was also proved in Indonesia 

(Sharif and Merlin. 2001).  

Households who tend to spend more on food and health are less likely to face the food 

insecurity problems as compared to those who do not spend more on food and health and 

was confirmed for Nigeria (Amaza et al., 2006; and Omotesho et al., 2007). As discussed 

above the income is most important factor, higher the income more the amount of money a 

household could spend on food and health.  

In addition to the above determinants, dietary diversity, the number of unique foods 

consumed over a given time period may also impact household food security (Hoddinott 

and Yohannes, 2002). Households with low dietary diversity tend to become more food 

insecure (D’Souza and Jolliffe, 2012). Ludwig et al., (2012) found that introducing fruits 

and vegetables into children’s diet help improve their malnutrition. On the contrary, high 

dietary diversity may cause obesity (Jayawardena et al., 2013). In addition, the seasonal 
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diversity in food intake may affect households’ food security in different seasons of a year 

(Hadley and Patil, 2007) i.e. a household may be food secure at the harvest season and 

may be food insecure during the sowing period of the staple crop.  

The results of our meta-analysis of the literature add to the conceptual model of Figure 

2B.2.1, which now appears as the upper part of Figure 2B.2.2. The lower part organizes 

the determinants of rural household food security identified by the meta-analysis. The 

determinants marked with superscript S and L can be regarded as policy levers both for 

short (S) and long (L) term planning. Overall, two determinants, marked with an asterisk 

(*), i.e. education or knowledge and gender, can be regarded as general in the sense that 

they may have different roles to play for all the sub-components of food security. The 

determinants can also vary due to macro level factors, such as country-specific cultural 

circumstances, natural calamities (Ninno et al., 2003), war, terrorism, conflict, population 

explosion, environmental degradation, and faulty policies (Foster, 1992; Molnar, 1999; 

and Misselhorn, 2005). Such macro level factors can affect micro level determinants of 

food security. 
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Figure 2B.2.2: Framework for organizing the determinants of rural household food 

security at different levels of analysis  

 
HHH = Household head  |  HH = Household 
S = Short term  |  L = Long term  |  * = General variable 

CONCLUSION 

A conceptual model is proposed on the basis of three widely known components of food 

security: food availability, accessibility and utilization. We use this model to select a total 

of 40 peer reviewed studies carried out over the last decade (20 each from Africa and 

Asia). A meta-analysis technique is used to identify which determinants of food security 
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have been highlighted, and how well the causality is demonstrated. The results identified 

the most and least prioritized (but important) research areas.  

Education, input availability, technology adoption, land quality and income were the most 

studied variables in both regions. In contrast, the distribution of income within households, 

number of earning members and family structure were the least studied factors. In Africa, 

land size and household size; while in Asia, credit, household heads’ age, total earning 

members, and family structure (type) were the most studied determinants. The analysis 

showed that researchers were more focussed on food availability and accessibility 

components.  

This study highlights at least four points for future research: first, the conceptual model 

can be used to replicate the study in other regions; second, the framework for organizing 

the determinants of food security can serve as a basis for future analytical, e.g. 

econometric studies; third, besides food availability and accessibility, effective and 

efficient use of food (food utilization) is also an essential component of food security and 

must be studied along with the other two components; and fourth, vulnerability analysis is 

very important for the identification of the households who are not food insecure in the 

immediate future but have a high risk of becoming so later on or in the event of a climatic 

or economic shock.  
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ABSTRACT 

This paper aims to show why there is high under-nourishment in Pakistan despite being a 

food self sufficient country, due to the type of policy assessment done until now. In order 

to know whether a given policy has been effective or not, it needs to be assessed. The 

problem in Pakistan is that food security policies have not received the right type of 

assessment. It appears to have been a neglected area in Pakistan, but occasionally a few 

attempts have been made. Importantly, the assessment of food security policies has 

been carried out at the aggregate (national) level. The aggregate assessment represents the 

average situation and ignores the impact at local, disaggregated levels. It is recommended 

that food security policies must be assessed at the disaggregated level, in particular at the 

household level. 

Keywords: policy assessment; food security; policies; short term; medium term; Pakistan 

INTRODUCTION 

On the one hand, we learn that Pakistan is overall a food self-sufficient country (Gera, 

2004 and Bashir et al., 2007); on the other hand, we learn that 26 percent of the population 

is undernourished or food insecure (FAO, 2010). This would seem to make problematic 

the following question: “Have policies in Pakistan been effective for improving food 

security?” 

Pakistan gained self-sufficiency in terms of food availability in the early 1980s, especially 

in terms of grain availability. Food availability is considered a necessary condition for 

food security (Mittal and Seethi, 2009). Domestic food demand increased over time due to 

steady population growth (Gera, 2004). The production of food grains followed the same 

increasing trend (Bashir et al., 2007). Agriculture is the largest sector of Pakistan’s 

economy that contributes about 22 percent to the GDP and employs 45 percent of its 

workforce. As much as 63 percent of country’s population lives in rural areas and is 

directly or indirectly dependent on agriculture for its subsistence (GOP, 2011a). It is one of 

the leading producers of many important agricultural commodities (FAO, 2011). Yet, 

despite being food sufficient, there is a high undernourished proportion of the population. 
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How can we explain this? It could be due to inequitable access to food, to declining 

purchasing power (Dorosh and Minten, 2005) and to food security policies. Food security 

policies are meant to improve food security not only nationally, but for all segments of the 

population. If, in spite of overall self-sufficiency, there are still 26 percent of Pakistani 

people who are undernourished, one may ask whether the policies implemented were the 

right ones or if they have been efficiently implemented.  

This paper aims at showing why there is high under-nourishment in Pakistan despite being 

a food self sufficient country, due to the type of policy assessment done until now. In order 

to know whether a given policy has been effective or not, it needs to be assessed. The 

problem in Pakistan is that food security policies have not received the right type of 

assessment.   

Accordingly, this paper answers the following questions: 

1. What have the food security policies been in Pakistan?   

2. What assessment of them is currently available? 

But, to answer this second question we first need to know: 

3. How are food security policies chosen? 

4. What tools are available for their assessment?  

The remaining paper is organized according to these four questions. We first provide a 

summary account of food security policies in Pakistan, followed by an investigation on 

choice of policies and on policy assessment tools. This then allows us to examine the 

nature and extent of food security policy assessment in Pakistan. From this appraisal we 

conclude that it is currently impossible to resolve the food insecurity problem and show 

what is needed to be able to do so. 
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FOOD SECURITY POLICIES IN PAKISTAN 

The food security policies in Pakistan can be grouped into two main categories: supply 

side and demand side policies (Ahmad and Farooq, 2010). Main focus of governments’ 

food security planning remained on the supply side. As a result, the productivity of food 

crops increased significantly. These projects include infrastructure development for 

irrigation, roads, markets, agricultural research and extension. It has been noted that 

investment in research and development has helped increasing agricultural productivity. 

As a result, family income increased that improved nutrition and resulted in better health 

and well being of people. The focus of governments always revolved around maintaining 

only the wheat self-sufficiency because it is the staple food in Pakistan. The government 

announces subsidies for wheat at various levels to ensure its availability both at household 

and national levels. These subsidies include the support price and fertilizer subsidies 

especially on urea price. The support price is usually fixed before planting season each 

year aiming to support farmers’ incomes with adequate returns (Ahmad and Farooq, 2010). 

The procurement (purchase) of wheat is mainly done from Punjab and Sindh because these 

are the major wheat producing provinces (see Appendix-4 for reference). The provincial 

Food Departments and Pakistan Agricultural Storage and Supplies Corporation 

(PASSCO), a federal institute, are responsible of all the procurement (GOP, 2011b). Table 

2B.3.1 shows the amount of wheat procured, support prices and total expenditures incurred 

during 1990-91 to 2009-10 (GOP, 2011a). This increased the production of wheat by 60 

percent compared to that in 1990-91. 

The input subsidy on urea for wheat crop comprises the major share of input subsidies. 

Government spent enormous amount on subsidizing urea so that farmers can get maximum 

benefits from applying the recommended doses of fertilizer for their wheat crop. Trading 

Corporation of Pakistan (TCP) spent Rs. 4000 million on the import of urea while a 



 

 77 

subsidy of Rs. 185 million was given to Fauji Fertilizer and Bin Qasim Limited for its 

production (GOP, 2011a and b). 

Table 2B.3.1: Wheat procurement and expenditure  

Year 

 

Wheat 

Production 
(000 tonnes) 

Wheat 

purchased*                    
(000 tonnes) 

Wheat 

purchased 

(percentage) 

Support 

price*              

(per 40KG) 

Expenditure

**                      
(Rs million) 

1990-91 14,565 3,159 21.7 112 8,845.2 

1991-92 15,684 3,249 20.7 124 10,071.9 

1992-93 16,157 4,120 25.5 130 13,390.0 

1993-94 15,213 3,644 24.0 160 14,576.0 

1994-95 17,002 3,740 22.0 160 14,960.0 

1995-96 16,907 3,448 20.4 173 14,912.6 

1996-97 16,651 2,725 16.4 240 16,350.0 

1997-98 18,694 3,984 21.3 240 23,904.0 

1998-99 17,858 4,070 22.8 240 24,420.0 

1999-00 21,079 8,582 40.7 300 64,365.0 

2000-01 19,024 4,081 21.5 300 30,607.5 

2001-02 18,226 4,045 22.2 300 30,337.5 

2002-03 19,183 3,514 18.3 300 26,355.0 

2003-04 19,500 3,456 17.7 350 30,240.0 

2004-05 21,612 3,939 18.2 400 39,390.0 

2005-06 21,277 4,514 21.2 415 46,832.7 

2006-07 23,295 4,422 19.0 425 46,983.7 

2007-08 20,959 3,917 18.7 625 61,203.1 

2008-09 24,033 9,231 38.4 950 219,236.3 

2009-10 23,311 6,715 28.8 950 159,481.3 
* Data Source (GOP, 2011a)  | ** Calculated from (*) 

On the demand side, government provided subsidies on food through a wide network of 

Utility Stores Corporation (USC) of Pakistan. It has a total of 5700  stores country wide, of 

which 3047 are in Punjab, 1210 Kyber Pakhtunkhawa, 928 in Sindh, 349 in Balochistan, 

92 in Azad Kashmir and 74 in Northern Areas. The government plans to open 5000 more 

outlets throughout the country that will specifically cover remote areas (USC, 2011). 

Throughout the year almost all food items can be purchased from any outlet of USC at 

subsidized prices. USC becomes more active during the periods of high food prices and 

government announces different packages on different food commodities e.g. Ramzan 



 

 78 

Package. For this purpose, Rs 3800 million were spend in 2008-09 and Rs 4200 million in 

2009-10 and 2010-11 each (USC, 2011). 

The cash transfers are implemented mainly by Pakistan Bait-ul-Mal (PBM). It provides 

assistance to the neediest under different programs and schemes for example Food Support 

Program (FSP) Individual Financial Assistance (IFA), Vocational Training 

Institutes/Dastkari Schools, etc.  PBM disbursed Rs 2,261 million in 2009-10, which is 34 

percent less compared to that in 2008-09. Despite a reduced amount of imbursements the 

numbers of beneficiaries rose by 82 percent for the same period. The decline in 

disbursement was due to the closure of FSP in 2009-10. For fiscal year 2011-12, a total of 

Rs 2,000 million were allocated for PBM (GOP, 2011a).  

In addition to PBM, school feeding, safe motherhood and child nutrition programs are also 

implemented by provincial education and health departments, with the assistance of World 

Food Program, World Health Organization, UNICEF and UNESCO providing  assistance 

to about 2 million households (IAAM. 2008). In 2009-10, government has introduced 

Benazir Income Support Program to cater the needs of the poorest sections of the society 

(GOP, 2011a).  

Besides cash transfers, government of Pakistan launched a Special Program for Food 

Security (SPFS) with the assistance of FAO. Initially, SPFS was started in three targeted 

areas (two in Punjab and one in NWFP). The initial objectives were to ensure the adequacy 

and access to food supply and to maintain the stability of the agricultural production 

(especially of wheat, rice, maize and oilseeds) on a sustainable basis. In 2002, the positive 

results of SPFS encouraged government to upgrade it to 109 villages with a new name of 

Crop Maximization Program (CMP) (Ahmad and Farooq, 2010). 

Have these policies been able to improve food security in Pakistan? To answer this 

question, we first need to look at the policy selection process and the policy assessment 

methods currently available.  
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THE CHOICE OF POLICY INSTRUMENTS FOR FOOD SECURITY 

In order to assess Pakistan’s food security policies, one needs to first understand what 

options were available and how one can make sense of the choices that were made. A 

policy can be defined, in general, as a guiding principle for the governments to make 

decisions to achieve expected outcomes (Cris, 2005). Policy instruments are categorized in 

various ways by different researchers. In general, they can be categorized into four broad 

categories: one, economic instruments that directly influence the price of a product or 

service by incorporating a heterogeneous toolkit of instruments e.g. subsidies, 

administered prices, tax breaks, tradable permits, deposit refunds, performance bonds, 

taxes, user fees, earmarked taxes and funds; second, direct expenditure instruments are the 

macro levers that influence producer and consumer behavior through channeling 

expenditures directly at the governments’ required behavior by encouraging technological 

innovation, grain procurement, and research and development; third, regulatory 

instruments are the efforts to create a change via legal avenues e.g. enforcement activities, 

legislation, liability, and competition and deregulation of policy instruments; and fourth, 

institutional instruments are the efforts to promote change by improving governments’ 

working efficiency e.g. internal policies and procedures for education, environment, and 

implementation decisions (Barg et al., 2005). 

The set of policy instruments stated above usually have a limited number of resources and 

techniques by which governments may apply them. The question arises as to why a 

government chooses one instrument rather than another? Several answers can be found in 

the literature on this subject both from economic and political perspectives (Howlett and 

Ramesh, 1993). The debates about the choice among economists’ depend upon their 

theoretical visions that divide them into two categories i.e. Neo-classical and Keynesian. 

Both give preference to market based policies of more efficient market and the 

‘government’ to appropriately allocate resources. The central contention issue between 

them revolves around the governments’ ability to improve allocation of resources 

efficiently (Howlett and Ramesh, 1993). One school of thought argues that markets fail 
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due to intensive government interventions and oppose such interventions in the economy 

(Block et al., 1999). They further argue that the ‘state’ intervention can only be allowed in 

the provision of those goods that cannot be provided by the market e.g. public goods. 

Governments’ intervention excepting public goods is equivalent to distorting the market 

process that may lead to market failures. If it is inevitable for a government to intervene 

then it must choose such policy instruments that cause minimum distortions (Sproule-

Jones, 1983 and 1989). This process of instrument selection is based on public choice 

theory that is directly linked with democracy. It is argued that only the democratic process 

of politics can guide governments to choose instruments that provide concentrated benefits 

to the whole society (Hasen, 1996). On the other hand, the other school of thought argues 

that market failures necessitate government interventions, not the government 

interventions that cause distortion in markets (Besley, 2007).  

The choice of policy instrument is often referred to as a strictly technical exercise that is 

based on a certain policy goal. To achieve the goal, the process requires a number of 

activities to be done including; the evaluation of the features of different instruments, 

problem-instrument matching, relative costs estimation, and selection of most efficient 

instrument. In practice, the most important known problem and an established fact is that 

governments never make their choices according to the recommendations (Howlett and 

Ramesh, 1993). In most of the developing countries, the decisions are driven by the 

political pressures despite the identification of the policy instruments on technical grounds. 

The decision makers have their own reasons for their policy instrument selection as to 

accommodate them to the complexities of the real world (O’Connor, 1996). It is rare that a 

policy instrument is selected for its welfare-maximizing criteria as defined by the 

economists (Markoff and Montecinos, 1993).  

The process of policy design is not as straightforward as to choose from a list of existing 

policy instruments. It is a complex process that needs a deep understanding of the problem 

it tries to solve, in our case food insecurity. The ultimate goal of policy instruments is to 

lift living standards of the common man and to make him able to get ample food for 

himself and his household. The recent experience of food security policies in developing 
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countries can be explained in terms of dipping towards political motivations from the goal 

of the public provision of food security (Timmer, 2004). Furthermore, the relationship of 

this divergence and the pressures of rapid structural transformation are explained in terms 

of a drag on economic efficiency. The long-run relationship between food security and 

economic growth tends to switch from positive to negative, over the course of 

development. Due to the unavoidable indolence in the implementation of public policy, it 

becomes a serious challenge to the design of an appropriate food policy in many countries. 

Most governments of developing countries have never even thought to formally define 

food security as a preface to their interventions that would be seen as their approach to 

‘food security’ (Timmer, 2004).  A general impression, however, is that in developing 

countries there is no space for policy alternatives (Bradford, 2004). Despite an increase in 

investments on development programs and policies, their contribution to improve food 

security, is marginal (Babatunde et al., 2007; Fayeye and Ola, 2007 and Oriola, 2009). 

Corruption, fiscal imprudence, huge debts and policy inconsistencies can be included in 

the list of major factors responsible for this dismal performance (Akpan, 2009). Perhaps 

most of the blame for food insecurity rests upon faulty policies or poor implementation of 

sound policies (Barnes, 1999; Molnar, 1999 and Misselhorn, 2005).  

Once the rationale for policy choice is clear, one can turn to assessing their 

implementation. There are however several assessment approaches available, and the 

choice of assessment method may have an impact on how we assess the policy. The next 

section investigates which methods are available which may be used for assessing 

Pakistan’s food security policies. 

POLICY ASSESSMENT METHODS 

Food security policy instruments in both developing and developed countries have 

traditionally been focused on improving the food security status of the poorest people. 

Different approaches have been used for assessing the impact of these instruments. A 

detailed discussion on these methods is given below: 

Food aid policy, through food aid and assistance programs, is a common practice to 

improve the food security status of households. Cost-benefit analysis was used for the 
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assessment of such interventions that helped gauge the program efficiency by comparing 

alternative interventions on the basis of the cost of producing a given output (Horton, 

1993). However, measuring the benefits of such programs in monetary terms (Baker, 

2000) and to account for uncertainty, especially in the social sector (Bishop, 1982) is a 

difficult task. Generally, these analyses are not concerned with measuring impacts; they 

just enable policymakers to measure program efficiency by comparing alternative 

interventions on the basis of the cost of producing a given output (Baker, 2000). 

Qualitative choice model was used to check the food stamp participation (Capps and 

Krammer, 1985). The model used the linear probability approach to find out the 

participation rate in the food stamp programs; however it did not reveal the effects of the 

program on the food security status. Such techniques are useful in obtaining participation 

for clarifying the objectives of the concerned program which could result in pointing out 

the impact indicators (Baker, 2000). On the other hand, bio-economic modeling was 

applied for the assessment of the effectiveness of different agrarian policies to improve 

farm household income and soil fertility. The modeling framework relied on a 

combination of farm household modeling, linear programming and partial equilibrium 

analysis. These procedures were applied to evaluate the impact of technology 

improvement and policies at the incomes and soil fertility, both at farm household and 

regional levels (Kruseman and Bade, 1998). Such a combination of modeling frameworks 

is useful for the assessment of policies which are indirectly helpful to improve the food 

security status and would be a better tool for the assessment of structural policies 

especially for the agricultural sector.  

Simultaneously, Computable General Equilibrium (CGE) models were used for food 

security policy assessment, despite their capacity to analyze the problem in a holistic way, 

a few analyses have been conducted on these issues (Channing and Finn, 2001) and those 

that have been applied have mostly focused on the assessment of food aid requirements 

(Wobst, 2001 and Lentz and Barrett, 2008), impacts of different food aid distribution 

schemes (Channing and Finn, 2001) and social welfare impact of policies like dairy 

policies, etc. (Erwododo and Trewin, 1996). In most of the cases, the model captured the 
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impacts of the concerned policies on the food security status keeping other sectors of the 

economy on board with the original sector (food security). In fact, they are very strong 

tools for the assessment of policy shocks on the economy as a whole (O’Toole and 

Matthews, 2002) but they may not be the most cost effective ones and are generally 

limited due to the fact that output prices in the subsidized sectors are fixed, especially in 

case of short term policies (Hertel, 1985). These models are generally based on detailed 

social accounting matrices collected from data on national accounts, household 

expenditure surveys and other survey data. That can be problematic as databases are often 

incomplete and many of the parameters may be un-estimated (Baker, 2000) depending 

upon the target economy’s circumstances.  

On the other hand, partial equilibrium models are considered a better choice for policy 

assessment because of the reason of difficulty in explanation of all of the general 

equilibrium interactions without a formal construct (Hertel, 1985). These models have 

been widely employed to analyze the direct effects of governmental interventions on food 

security status. Such models are popular because of their concentration on a particular 

subsection of the economy e.g. food security, with all other variables being treated as 

exogenous to the model due to which it is usually possible to model the particular chosen 

sector or industry or commodity in much greater detail and with much greater care 

(O’Toole and Matthews, 2002). A variety of economic effects of policies have been 

estimated using this approach. For example, it was applied for deriving supply and demand 

functions for wheat to check the impact of food aids on the poor (Levinsohn and 

McMillan, 2004). A demand equation was defined (Chellaraj et al., 1992) to assess the 

effects of cereal (wheat) price subsidy on consumption and a multimarket model based on 

the partial equilibrium approach to assess the impact of agricultural protection on food 

security status in Korea was applied by Beghin et al. (2003). Similarly, the effects of 

stabilization policies in developing countries (Bigman, 1982 and Dorosh and Minten, 

2005), marketing and trade policy (Ryan, 2002) and bio-energy (Schneider et al., 2008 and 

Rajagopal et al., 2009) on food security were assessed using the same approach. A simple 

two-commodity economic model was developed based on the same approach by (Dorosh 
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et al., 2007) to quantify the impact of production shocks on domestic food prices that 

assessed the impact of the changing prices on consumer, farmer and trader behavior and on 

the food consumption of vulnerable groups.  

Figure 2B.3.1 summarizes the above discussion to show different evaluation methods used 

to assess food security policies at both micro and macro levels.  

Figure 2B.3.1: Models for policy impact assessment 

 

Source: Designed after a careful review of the literature (Authors, 2012) 

 

POLICY ASSESSMENT IN PAKISTAN 

We are now armed with the necessary background and framework to examine how 

Pakistan’s food security policies have so far been assessed. To begin with, food security 

policy assessment appears to have been a neglected area in Pakistan, but occasionally a 

few attempts have been made. Table 2B.3.2 provides an overview. The majority of 

researchers have remained focused on assessing the impacts of wheat price policies, i.e. 

wheat support prices. Very few have investigated input subsidies and other safety net 

programs. There have been some studies that have assessed the impact of different safety 

net programs run by various NGOs’; hence they do not fall under the scope of this study. 

We have come across only ten studies on the impact assessment of government policies 

over a time period spanning 1992 to 2008 in various scientific journals. All the studies 

included here used different assessment methods but pointed out to similar outcomes, to 

some extent. The impact of policies at the household level was neglected in all of these 

studies. It was also noted that the focus of researchers remained on assessing the impact of 

a single policy or instrument.  
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Assessment of supply side policies (wheat price policies): The majority of the researchers 

criticized the under-pricing of wheat. Since 1971, wheat prices are held below 

international market prices as a result of domestic policies. Using a welfare economics 

approach in the multimarket model (see Figure 2B.3.1), wheat price policies were found to 

create “price distortions”. These distortions made the difference between domestic and 

international prices wider and resulted in annual efficiency losses of 6.6 percent of the 

agricultural GDP, on average (Barkley, 1992). The wheat support policy of the 

government can be seen as extremely biased towards agriculture because of creating price 

distortions for consumers. Input prices, on the other hand, remained on the rise, resulting 

in squeezed profits for agriculture (Chaudhry, 1995). It was found that the consumers 

benefited from real price declines, but their food intake only increased by 4 percent (Ender 

et al., 1992). A multimarket approach used to measure the impact of indirect taxation on 

wheat prices found that these policies create a disincentive for farmers to grow wheat 

(Khan et al., 2004). At the time of harvest, two prices exist in the market simultaneously: 

the government announced price and the market price lower than the government price 

(Dorosh and Minten, 2005). 

Using a partial equilibrium approach to test the impact of wheat procurement prices, it was 

found that increasing wheat procurement price increases the marketable surplus. At 

aggregate level one rupee increase in the procurement price was estimated to increase 90 

thousand tonnes (about 6 percent) of wheat production (Pinckney, 1993). Another partial 

equilibrium study found that procurement prices, though set below the international prices, 

positively impacted the market prices of wheat or wheat flour i.e. increased by 1.23 

percent (Dorosh and Salam, 2006).   

Assessment of Cash Transfers: It was found that only 2.2 percent of the sample households 

received Zakat7 from public sources, i.e. the Local Zakat Committees (LZC).  The 

coverage of public Zakat is very small compared to the number of eligible households. In 

2000/01, approximately 7.0 million households were eligible for Zakat. Assuming a 

                                                 
7 Zakat is considered to be a religious duty, and is expected to be paid by all practicing Muslims who have 

the financial means (nisab). It is then distributed to the neediest people (Tamimi, 2001) 
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complete disbursement without leakages (to the non-poor) in favour of these poor 

households, public Zakat funds were very limited, hardly covering one tenth of the people 

in need (Arif, 2004).  

Table 2B.3.2: Policy assessment in Pakistan 

Study Policy  Assessment 

Method 

Key Findings 

Barkley, 

1992 

Wheat price 

policy 

Multi-market 

model (A Welfare 

Economics 

Approach) 

 Wheat prices were below the international 

prices 

 Increased government expenditures and 

welfare costs  

Chaudhry, 

1995 

Input-output 

price policy 

Multi-market 

model (price 

trends) 

 The poorest benefit the least 

Ender et al., 

1992 

Wheat price 

policies 

Descriptive  Over time the real prices to consumers have 

declined due to subsidies 

 Consumption of food by the consumers has 

not increased  

Khan et al., 

2004 

Wheat price 

policy 

Multi-market 

model 
 Support price policy, adequate water 

availability and technology together helps 

enhance the wheat production 

Ghani, 1998 Wheat 

pricing 

policies 

Multi-market 

model (recursive 

econometric 

simulation model) 

 Wheat production declines greatly with the 

elimination of input subsidies  

 Lower-income household with higher 

number of family members are the most 

affected ones. 
Pinckney, 

1993 

Wheat 

procurement 

price 

Partial-equilibrium 

model (time series 

analysis) 

 A real one rupee increase in price increases 

the procurement by about 90 thousand tons 

(about 6 percent of the total wheat 

production)  

Arif, 2004 Zakat Descriptive   Public Zakat currently covers far fewer 

households than the number actually eligible. 

 Some success in zakat targeting in rural areas, 

 Leakage of zakat funds to relatively better-off 

households.  

Dorosh and 

Salam, 2006 

Wheat price 

policy 

Partial equilibrium 

Model 
 Wheat procurement prices have relatively 

small effects on overall price levels. 

Hussain and 

Akram, 2008 

General  Descriptive  Poor policy design and implementation. 

Toor and 

Nasar, 2004 

Zakat Descriptive   Serious delays in the disbursement of the 

Zakat  

 Absence of regular monitoring arrangements 
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Other issues that have been identified are: the majority of these programs duplicate each 

other without any coordination mechanism; they have a poor coverage; they exclude 

vulnerable people and those living in remote areas; the eligibility criteria are not defined 

and are predetermined without much transparency, due to the fact that ineligible people are 

included; and the transfers are very small, representing only 10 to 20 percent of the 

consumption needs of a household (Arif, 2004). The Benazir Income Support Program 

(BISP) is yet to be assessed for its impacts on poor families.  

Importantly, the assessment of both the supply side and demand side policies were carried 

out at the aggregate (national) level. The assessment at aggregate level based on aggregate 

data ignores heterogeneity at the micro level; hence the results can be misleading (Hsiao et 

al., 2004). Furthermore, it has been found that the dynamics of the determinants of food 

security at the aggregate level can be very different from those operating at micro level 

(Pesaran, 2003). 

CONCLUSION 

This paper aimed to show why there is high under-nourishment in Pakistan despite being a 

food self sufficient country, due to the type of policy assessment done until now. The 

problem in Pakistan is that food security policies have not received the right type of 

assessment. Accordingly, the paper was organized to answer two key questions: What 

have the food security policies been in Pakistan?  And: what assessment of them is 

currently available? 

We conclude from our analysis that Governments in Pakistan have adopted an approach of 

mixing up policies. The food security policies in Pakistan can be grouped into supply side 

and demand side policies. The main focus of governments has remained on the supply 

side, due to which the productivity of food crops has increased significantly. The most 

important policies have been the consumption support price for wheat and the urea subsidy 

for wheat production. 

Food security policy assessment has remained a neglected area in Pakistan, but 

occasionally a few attempts have been made. Importantly, the assessment of both the 
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supply side and demand side policies have been carried out at the aggregate (national) 

level, and this has resulted in an average policy impact, ignoring heterogeneity at the micro 

level. The results based on averages (aggregates) can be misleading because of ignoring 

the dynamics of the determinants of food security at the micro level. It is, therefore, 

recommended that in future, food security policy assessment of should be carried out at 

disaggregated levels, in particular at the household level. 
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CHAPTER 3: FOOD SECURITY IN THE PUNJAB, PAKISTAN 

This chapter aim to identify the food security trends (in Pakistan overall and of a target 

population in particular) and its determinants in rural areas of the Punjab province of 

Pakistan (objectives 1 and 2 of thesis). To achieve this aim, the chapter comprises three 

manuscripts. The first manuscript discusses the methodological issues in measuring food 

security and vulnerability of households to becoming food insecure. The second 

manuscript introduces the study area and analyzes the food security situation both at 

national and household levels. The third manuscript proposes and applies a conceptual 

model of disaggregation to analyze food security to optimally increase information for 

policy making.  

Four additional manuscripts have been produced from this chapter. The third manuscript 

of this chapter cites all of the four papers. The titles and online links of these papers are: 

1. Are the determinants of rural household food security universal but their relative 

importance region specific? (Submitted to a journal, link to an earlier version as a 

working paper 

 http://ageconsearch.umn.edu/bitstream/122526/2/working%20paper%201203.pdf) 

2. Are the determinants of food insecurity for landless households different from that 

of other rural households? (Published in Pakistan Journal of Agricultural Sciences, 

Vol. 49(3): 393-400. Online available at  

 http://pakjas.com.pk/papers/2075.pdf)  

3. Do small or large livestock most improve rural household food security? The case 

of small farmers in Punjab, Pakistan. (Submitted to a journal, link to an earlier 

version as a working paper  

http://ageconsearch.umn.edu/bitstream/126034/2/WP120007.pdf) 

4. Regional sensitivity of rural household food security: The case of Punjab, Pakistan. 

(Submitted to a journal, link to an earlier version as a working paper:  

http://ageconsearch.umn.edu/bitstream/126033/2/WP120006.pdf  

http://ageconsearch.umn.edu/bitstream/122526/2/working%20paper%201203.pdf
http://pakjas.com.pk/papers/2075.pdf
http://ageconsearch.umn.edu/bitstream/126034/2/WP120007.pdf
http://ageconsearch.umn.edu/bitstream/126033/2/WP120006.pdf
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ABSTRACT 

This study aims to assess the vulnerability to food insecurity of rural households in the 

Punjab province of Pakistan. It measures food insecurity using dietary intake method 

(weekly) and proposes a food security index based on 52 weeks food intakes of rural 

households. The results show that 23 percent of the sample households are measured to be 

food deficient based on one week’s food intake. The food security index, however 

suggests that 25 percent of the sample households are food insecure. We applied Value at 

Risk, a financial sector approach to assess vulnerability to food insecurity. For this 

purpose, we assume only normal conditions, and introduce different shocks that can strike 

households under normal conditions. The results show that another 5 percent (30 percent 

in total) of the sample households are at risk to become food insecure under normal 

conditions without any shocks. In terms of shocks, we assumed 4 different scenarios of 

shocks. The results of vulnerability analysis of these scenarios suggest that 37 percent to 

58 percent sample households are at risk to become food insecure under different 

assumptions. This study suggests that to measure food security, a multi-period data on 

food intakes is required that helps generate food security index. The results of vulnerability 

analysis show an alarming situation and demands immediate action from the policy makers 

in the study area.  

 

Keywords: Food security; hunger; food security index, measurement; vulnerability 

analysis; value at risk; conditional value at risk 

 

INTRODUCTION 

Today more than 13 percent (925 million) of the world population is undernourished 

despite the fact that world food production has doubled during the past three decades 

(FAO, 2010). It is feared that this figure may rise significantly because of global 

demographic pressures and diminishing arable land, growing water scarcity and 

environmental changes. With these increasing pressures food prices are likely to rise 
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which will not significantly affect the wealthy nations but can have a devastating impacts 

on developing nations (Brown, 1998). Recent global price hikes have depicted the same 

picture in many parts of the world. In response to this increased malnourishment, many 

world organisations are focusing on food security and poverty reduction.  

It is considered important that growth of food production must remain at least as high as 

the growth of population (Sinha et al., 1988). The emphasis of economists has remained 

focussed on assessing food security in terms of supply, agricultural production and the 

balance of agricultural trade (Romanoff and Commentary, 1992). During 2000-2011, the 

world population grew at the rate of 1.34 percent8 per annum while cereal production, 

which constitutes 94 percent of total grain production, grew at a rate of 1.76 percent9 per 

annum, outstripping population growth by nearly half a percent on a global scale. Hence 

aggregate food supply cannot serve as a useful proxy for food consumption at the 

household or individual level. From an economic perspective, malnutrition has been 

increasingly recognized as the individual-level sign of a complex combination of 

household, community, regional, national, and international factors (Kennedy and Bouis, 

1993). The influential work of Sen (1981) on famine has drawn attention to the issues of 

access to food by households. Since then, as an academic subject, food security has 

received considerable attention from researchers.  

The majority of the empirical studies on household food security measurement have 

focused on measuring food security on current conditions of households. For a sound food 

security policy, knowing the threat of future under nutrition is important which can be 

measured using the vulnerability analysis (Capaldo et al., 2010). The concept of 

vulnerability in the food security literature is relatively new and few researchers have as 

yet focused on this aspect. It has been used in the poverty and famine literature for a long 

time; however, interpretation of results has remained uncertain (Ellis, 2003).  

                                                 
8 World population in 2000 = 6.1 billion | World population in 2011 = 7.0 billion (source: WPC, 2011)  
9 World cereal production in 2001/02 = 1908.1 million tonnes | World cereal production in 2010/11 = 2245.0 

million tonnes (Source: FAO, 2011) 
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Pakistan is characterized as a lower middle income developing country with a per capita 

income of $1372 (GOP, 2012). It gained food self sufficiency in the 1980s (Gera, 2004) 

and maintains it (Bashir et al., 2007; and Bashir et al., 2012). But, has a high proportion of 

its population being undernourished i.e. 26 percent (FAO, 2010) and ranks 57 at global 

hunger index out of 79 countries (IFPRI, 2012). The governments in Pakistan follow a 

‘blanket policy’ approach to tackle this high undernourishment (Bashir and Schilizzi, 

2012). As an academic issue, to the best of our knowledge, food security is neglected by 

researchers in Pakistan. The main focus of researchers remained on assessing food security 

situation in a static scenario which ignores the fact that a household which is food secure 

in the current time can become food insecure in future. This study, therefore, aims to 

investigate the vulnerability to food insecurity of rural households in the Punjab province 

of Pakistan.  

The remaining paper is organized as: a summary account of food security vulnerability 

methods used around the world, followed by a discussion on methodology selected for this 

paper. This then allows us to examine the vulnerability to food insecurity for rural 

households in the Punjab province of Pakistan.  

LITERATURE REVIEW ON VULNERABILITY TO FOOD INSECURITY 

Lovendal and Knowles (2005) regard vulnerability and food insecurity as interchangeable 

terms. Where, in the short term under stable conditions, the term food insecurity is used 

because there is no difference in a household being food insecure today or tomorrow. They 

state vulnerability a state in the long term where households move in and out of food 

insecurity. 

In the literature, there are several empirical approaches but there is no consensus over the 

most appropriate one (Scaramozzino, 2006; and Bogale, 2012). Majority of these 

approaches focus on vulnerability to poverty then food insecurity. Traditionally, they 

emphasize the role of assets in reducing vulnerability and are static in nature which cannot 

assess the dynamic nature of vulnerability (Scaramozzino, 2006).  
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The literature on vulnerability to food insecurity goes back to the entitlement theory of Sen 

(1981) which links vulnerability to inadequate access to assets. In 2003, the Department 

for International Development (DFID) of United Kingdom (UK) developed its 

vulnerability assessment approach by extending this concept to incorporate the activities 

required to maintain or sustain livelihoods (DFID, 2003). On the contrary, vulnerability 

assessment based on the sustainable livelihood approaches has been used by many 

organizations and researchers (Devereux et al., 2003). By contrast, the World Bank used 

social risk management, a risk-based approach, to assess a household’s vulnerability to 

food insecurity (WB, 2005). This approach emphasises largely on minimising risk 

exposure and ignores risks arising due to lack of ownership or access to assets.  

The assessment of vulnerability to food insecurity in terms of expected poverty has been 

used by many researchers and such approaches can be termed as the outcome approaches 

(Chaudhuri, 2001; and Chaudhuri et al., 2002). The measures of vulnerability vary 

depending on the definition of expected poverty (Scaramozzino, 2006). On the other hand, 

the utility-based approach was also applied to assess vulnerability to food insecurity. It 

measures the difference between the utility from the consumption of a particular bundle of 

goods and the expected utility of consumption (Ligon and Schecter, 2003; and Ligon and 

Schecter, 2004). Another alternative to the expected poverty approach was adopted by 

Glewwe and Hall (1998) and Dercon and Krishnan (2000). This approach considers the 

ability of a household to smooth consumption through observed changes in consumption 

over time in response to shocks. However, it is similar to the expected poverty approach 

but uses an internal threshold than a socially defined poverty threshold.  

All these approaches are basically static due to which they are unable to measure the 

dynamic aspects of risk (Scaramozzino, 2006). To overcome this issue, Chaudhuri (2001) 

and Chaudhuri et al. (2002) analysed the probability of falling below a critical 

consumption threshold by estimating a parametric heteroskedastic probit model. Similarly, 

Ligon and Schecter (2003) and Ligon and Schecter (2004) used currently observed 

determinants to find out the difference between a threshold level of utility and the certainty 

equivalent level of consumption. Conversely, Gentilini and Webb (2005) suggested an 
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extension to the Human Development Index to include hunger indicators that was missing 

in the original calculation of the HDI. Another approach was taken by Scaramozzino 

(2006) who refers to the financial roots of vulnerability analysis and suggests that Value at 

Risk (VaR) could be a suitable approach to assess vulnerability to food insecurity. This is a 

dynamic approach that captures the forward looking aspects of vulnerability.  

Overall, all these approaches either analyze vulnerability to shocks, hazards and risks or to 

the outcomes of these events. The ones analysing vulnerability shocks can be termed as 

short‐term disaster management which depend on strong ad hoc assumptions. While the 

other ones dealing with the outcomes of the shocks, can be termed as the longer term 

planning. They can be further divided into two categories: one, those that measure 

outcomes with statistical indicators e.g. consumption, land ownership, human development 

index, etc.; and second, that measure outcomes in terms of utility (Ligon and Schecter, 

2004). Despite the diversity added by FAO to the approaches to assess vulnerability to 

food insecurity, a mainstream model is yet to be developed (Alinovi et al., 2009; and 

Capaldo et al., 2010). 

METHODOLOGY 

Data collection for food security measurement  

Primary data were collected from the province of Punjab, Pakistan. The province 

comprises 36 districts and can be sub-divided into 3 sub-regions using the geographical 

characteristics of the districts. The districts with desert or semi-desert characteristics 

situated in the southern part were named South Punjab. Those having characteristics of 

plains and situated in the central region were called Central Punjab; and those situated at 

300 to 900 meters above sea level and situated in the northern region of the province were 

termed North Punjab. 
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Figure 3.1.1. Formation of sub-regions  

 

One third of the districts was considered to be a sufficiently representative sample. A pro-

rata number of districts was selected from each sub-region because they were not 

symmetrical in terms of district numbers. Three districts each from South and North and 6 

districts from Centre were selected on the basis of homogeneity of their attributes, e.g. 

total population, total number of villages, irrigated and non irrigated land areas, per capita 

and per acre wheat production (see details in Appendix 12). From every district, six 

villages were randomly selected, and from each village eight small farmers and eight 

landless households were randomly selected. The total sample size thus numbered 1152 

households. A comprehensive interview schedule was used to record the data from each 

household10.  

Food security measurement 

To measure food security status of rural households we used Dietary Intake Assessment 

(DIA) and calculated per capita calorie intakes11 using 7 days recall method for food 

consumption information. The calculated calories were adjusted to ensure equal 

                                                 
10 See Appendix 13 
11 Information given in Appendix-1 is used to calculate calories 
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distribution of age and gender in a household12 by adult equivalent units. DIA has been 

criticized for several reasons including: the element of nutrient adequacy is over looked 

(Wolfe and Frongillo, 2000); the vulnerability aspects of food security and income 

substitution effects on food for taste vs. food for subsistence are ignored; and there is no 

consensus among researchers over dietary threshold levels (Jenson and Miller, 2010).  

However, our sample households belong to the lowest income group that is vulnerable to 

food insecurity (Yasin, 2000). For them, it is important to fill their stomachs than to 

choose a tastier food. Further, we followed Government of Pakistan’s threshold definition 

for rural food security (GOP, 2003) to minimize error created due to ambiguity on 

threshold levels. 

According to DIA, the food security status of a household is mathematically written as: 

0'i 


LCalfs
ni

i
    (1) 

Where: 
ifs is the rural household food security status of i

th
 household (i = 1 to 1152); 

i'Cal  is the calculated per capita calorie intake of ith household; and L is the Government 

of Pakistan’s (GOP) threshold level for rural areas i.e. 2450 Kcal/adult equivalent/day 

(KAD): GOP, 2003. A household is considered food secure if iFS is greater than 0. 

FAO’s widely accepted definition of food security, however, states that “Food that is 

available to everyone at all times, that they have means of access to it, that it is 

nutritionally adequate in terms of quantity, quality and variety, and is acceptable within 

the given culture. Only when all these conditions are in place it can be said that a 

population is food secure”. This suggests that generalizing the results of one week’s 

calorie calculations may produce biased results that may mislead the policy process. Food 

Security really conveys the meaning of “not falling below a threshold at some time during 

the year”. So, a household (hh) can said to be food deficient for one week’s calculations. 

Equation 1 can be re-written as: 

                                                 
12 Information given in Appendix-2 (adult equivalent units) is used to adjust for gender and age differences 

in a household 
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0'i 


LCalFD
ni

i
    (2) 

A household can only be stated food insecure if it was measured to be food deficient for 

several times a year, more precisely, when its average or median food intake or 

consumption (FC) over a sufficiently long time T (e.g. one year, 4 seasons, etc.) is below 

that threshold L. Mathematically, “food insecure” households can be defined as: 

TFDFS
nj

i /ij


        (3) 

Where:  

iFS is the food security index of i
th

 household that can have any value between 0 

and 1 () 

ijFD  is the food deficient status of i
th

 household for j
th

 time period (e.g. week, 

season 

T is the total time period (e.g. one year, 4 seasons, etc.  

Households having the index value 
iFS  = 1 can be regarded as fully L-food secure and 

those having 0 as not L-food secure (completely L-food insecure). Households with an  

value of 0.7, can be regarded as ‘0.7-food secure’ because their consumption is above the 

threshold level for 70 percent (t) of T. Such households can be regarded as moderately 

vulnerable to food insecurity in the future given their current consumption pattern.  

The data were collected for only one week’s food intake due to limited time and budget. 

To execute the above food security calculation we simulated the data for 51 weeks using a 

bootstrap method. It is a re-sampling method for statistical inference (Dixon, 2002), the 

quantities generated by the simulations are then used to make inferences from the actual 

data (MacKinnon, 2006). Since the bootstrap method uses the current distribution to 

generate data, these may not represent the actual variations as they would have been 

sampled in the field. But, for implementing the idea of a food security index, it perfectly 

serves our purpose, since any given year would itself be only an observation of a 

distribution of possible years (i.e., of T periods). 
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Vulnerability analysis 

As suggested by Scaramozzino (2006), we applied VaR to assess households’ vulnerability 

to become food insecure in the Punjab province of Pakistan. It is widely used for risk 

assessment by financial and banking institutions to measure the risk associated with an 

investment and liability situations. VaR is flexible enough to be employed effectively both 

for measuring and for managing risks. VaR allows us to estimate the probability that a 

particular household might fall below a predefined food insecure category with a 90, 95 or 

99 percent confidence level. It can also be used to identify and assess the strategies that 

can prevent food insecurity (Scaramozzino, 2006). Conditional value at risk (CVaR), on 

the other hand, measures extreme risk values: for example, CVaR is the average of the 5 

percent worst cases in the VaR at the 95 percent confidence level (Allen and Powell, 

2007). For a complete vulnerability analysis, Scaramozzino (2006) suggests the use of a 

critical threshold level along with longitudinal data containing both time series and cross-

sectional data. In this study, we used the threshold level defined by government of 

Pakistan for rural households i.e. 2450 KAD. 

Typical dietary shocks under normal conditions (i.e. no major disasters e.g. floods, 

earthquakes, etc.) may result from either food price hikes, or mild climatic events such as a 

poorly timed downpour or an extra spell of drought that reduce the production of staple 

crops, thereby forcing a reduction in household food intake. Significantly, these shocks are 

known to impact differently on different households. However, the extent, timing and 

duration of each shock are largely unknown. Ideally, the coverage of the food intake data 

should be over the entire 52 weeks. This coverage should assist in identifying when shocks 

occur, the magnitude or impact of these shocks on food intake, and perhaps identify the 

causes of these shocks. In lieu of a sophisticated model of shocks and impacts our shock 

scenarios remain abstracted to a functional shift in the existing dietary intake distribution. 

We carried out vulnerability analysis for four possible scenarios of shocks: A) any shock 

that may affect all households uniformly; B) any shock whose impact increases with 

increase in food intake; C) any shock whose impact decreases with increase in food intake; 

and D) any shock which can impact households randomly. Under each scenario, we 
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consider those households whose current food intake is below 1000 KAD are as already 

under shock, hence the shocks are not applied to those households. Furthermore, in each 

scenario we introduce two different types of shock which reduces food intake up to 500 

and 800 KAD, respectively. 

RESULTS AND DISCUSSION  

Household food security assessment 

Table 3.1.1 reveals the food deficiency situation based on one week’s information on 

household food intake. The number of food deficient households in that particular week 

was 23 percent.  

Table 3.1.1: Food deficient status 

Method Food deficient (%) Food sufficient (%) Total (%) 

DIA13 22.9 77.1 100 

Table 3.1.2 presents the results of food security index which shows that only 4.6 percent of 

the sample households are completely L-food insecure for an L value of 2450 KAD while 

20.5 percent of the household are vulnerable to become completely L-food insecure. 

Overall 2.2 percent of the sample households which were food sufficient are vulnerable to 

become completely L-food insecure.  

Table 3.1.2: Food security index results 

FS index Frequency Percent Cumulative Percent 

0.0 53 4.6 4.6 

0.01-0.1 122 10.6 15.2 

0.12-0.23 114 9.9 25.1 

1.00 863 74.9 100.0 

Total 1152 100.0  

                                                 
13 the information given in Annex I and II were used for calorie calculations  
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Food insecurity vulnerability analysis 

Distribution curves were used to characterize households according to calorie intake. 

Figure 3.1.2 presents the results under each of the four scenarios. 

Figure 3.1.2. Food security curves for different shock scenarios 

 

Probability distribution = normal 

A: Uniform shocks  B: Increasing shocks   C: Decreasing shocks D: Random shocks 

 

It is, therefore, essential to identify those households most at risk of suffering in the future, 

and to identify the current incidence of an inadequate nutritional status of households. For 

this purpose it is important to test households for possible risks of becoming food insecure, 

i.e. carry out a vulnerability analysis.  

Table 3.1.3 presents the results of VaR and CVaR for all the four scenarios in the Punjab 

province of Pakistan for percentiles ranging from 0 to 25 percent. According to these 

results, under the normal conditions all the five percentiles are at risk of becoming food 

insecure at GOP’s threshold definition of 2450 KAD. More precisely, 30 percent of the 
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sample households are at risk of becoming food insecure compared to the above 

mentioned results of 23 percent (current food deficiency status) and 25 percent (food 

security index).  

Table 3.1.3: Calorie intake vulnerability percentiles 

 

VaR CVaR 

Percentiles Percentiles 

Scenarios Shocks 5% 10% 15% 20% 25% 5% 10% 15% 20% 25% 

Normal 0 1443 1737 1952 2133 2294 1150 1375 1533 1661 1772 

Scenario - A 
500 1026 1304 1513 1690 1850 777 976 1122 1242 1348 

800 751 1005 1202 1372 1526 531 708 842 953 1053 

Scenario - B 
500 1364 1630 1826 1990 2136 1097 1302 1445 1562 1662 

800 1307 1552 1732 1883 2018 1059 1249 1381 1488 1582 

Scenario - C 
500 1057 1362 1594 1791 1967 788 1003 1163 1296 1413 

800 799 1093 1320 1517 1696 549 752 905 1034 1149 

Scenario - D 
500 1218 1509 1724 1904 2064 945 1159 1313 1439 1548 

800 1054 1355 1576 1759 1921 792 1004 1159 1287 1398 

 

The lowest five percent of the sample households are only able to consume 1443 KAD (59 

percent of GOP’s threshold level). Five percent of the worst cases amongst these 

households only consume 1150 KAD (47 percent of GOP’s threshold level). Given the 

GOP’s threshold level, all the five percentiles given in Table 3.1.3 are consuming up to 93 

of the threshold level. The worst five percent cases are only able to consume up to 1772 

KAD, which is only about two-thirds of this threshold.  

Under Scenario A, where all the households are affected uniformly, 46 percent and 58 

percent of the sample households will be at risk of becoming food insecure under shocks 

of 500 KAD and 800 KAD, respectively. As compared to normal conditions (30 percent at 

risk), this shows an increase of 16 percent and 28 percent, respectively. The lowest five 

percent of the households will only be able to consume 1026 KAD (42 percent of GOP’s 

threshold level) and 751 KAD (31 percent of GOP’s threshold level) under 500 shocks of 
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KAD and 800 KAD, respectively. This shows a decrease in food intake by 28 percent and 

48 percent compared to normal conditions. Five percent of the worst cases amongst these 

households will only be able to consume 777 KAD (32 percent of GOP’s threshold level) 

and 531 (22 percent of GOP’s threshold level), registering a decrease of 32 percent and 54 

percent, respectively. Such situations, if left unaided, can lead to famine and starvation.  

On the other hand, under Scenario D, where every household suffers a random shock 

ranging from 1 to 500 KAD and from 1 to 800 KAD, 38 percent and 44 percent of the 

sample households are at risk to become food insecure in the future under 500 KAD and 

800 KAD shocks, respectively. It shows a relatively milder impact than Scenario A (i.e. 8 

percent and 14 percent less than Scenario A). The lowest five percent of the households 

will only be able to consume 1218 KAD (half of GOP’s threshold level), and 1054 KAD 

(43 percent of GOP’s threshold level), for both shocks respectively. The random impact of 

Scenario D is less severe (by 12 percent and 21 percent, respectively) than that of the 

uniform scenario A, both in absolute terms and relative to the normal no-shock situation. 

Five percent of the worst cases amongst these households will only be able to consume 

945 KAD (39 percent of GOP’s threshold level) and 792 (32 percent of GOP’s threshold 

level) for both shocks, respectively. The random impact of Scenario D is less severe (by 14 

percent and 23 percent, respectively) than that of the uniform scenario A, both in absolute 

terms and relative to the normal no-shock situation. 

The impacts of shocks under Scenario D are less severe than those of Scenario A. This 

may be due to the fact that under normal circumstances every household is affected 

differently: households are heterogeneous in their buffer stock ownership and other socio-

economic characteristics.  

Under Scenario B, we assume an increasing shock with an increase of food intake ranging 

from 1 to 500 KAD and 1 to 800 KAD. As much as 37 percent and 43 percent of the 

sample households will be at risk of becoming food insecure under both of these shocks 

which are 7 percent and 13 percent more severe than the normal conditions. The lowest 

five percent of the households will only able to consume 1364 KAD (56 percent of GOP’s 

threshold level), and 1307 KAD (53 percent of GOP’s threshold level), for both the shocks 
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respectively. This shows a decrease in food intake by 6 percent and 9 percent compared to 

normal conditions.  Five percent of the worst cases amongst these households will only be 

able to consume 1097 KAD (45 percent of GOP’s threshold level) and 1059 KAD (43 

percent of GOP’s threshold level), respectively which are 5 percent and 8 percent more 

severe than normal conditions.  

On the other hand, in scenario C, we assume a decreasing shock with an increase in food 

intake ranging from 500 to 1 KAD and 800 to 1 KAD. Due to such shocks, 40 percent and 

48 percent of the sample households will be at risk of becoming food insecure under both 

of these shocks. This shows a relatively stronger impact than in Scenario B (i.e. 3 percent 

and 5 percent more households at risk of becoming food insecure). The lowest five percent 

of the households will only be able to consume 1057 KAD (43 percent of GOP’s threshold 

level) and 799 KAD (33 percent of GOP’s threshold level). The decreasing impact with 

increase in food intake of Scenario C is more severe (by 21 percent and 36 percent, 

respectively) than that of the increasing impact with increase in food intake of scenario B, 

both in absolute terms and relative to the normal no-shock situation. Five percent of the 

worst cases amongst these households will only be able to consume 788 KAD (32 percent 

of GOP’s threshold level) and 549 (22 percent of GOP’s threshold level). The decreasing 

impact with increase in food intake of Scenario C is more severe (by 27 percent and 44 

percent, respectively) than that of the increasing impact with increase in food intake of 

scenario B, both in absolute terms and relative to the normal no-shock situation. 

The impacts of shocks under Scenario B are milder than the impacts of shocks under 

Scenario C. If the shocks hit less food sufficient households, it is easier to drive them 

below the threshold than it is to drive the more food sufficient households under the 

threshold. What might be worth further investigation is why the difference is not greater.  

CONCLUSION 

This paper aimed to investigate the vulnerability to food insecurity of rural households in 

the Punjab province of Pakistan. We applied the financial sector approach, Value at Risk, 

to assess vulnerability with and without the prevalence of any shocks. For this purpose, we 
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assumed four scenarios of shocks: A) shocks which have uniform impacts on all 

households; B) shocks having increasing impacts with increasing food intake; C) shocks 

having decreasing impacts with increasing food intake; and D) shocks having random 

impacts. Usually, under the normal situations, there is a meagre possibility of a shock 

having uniform impact on all the households. On the contrary, the random shock 

assumption is more realistic, because in normal conditions, different households have 

different characteristics and buffer stocks to cope with any shocks.  

For one week’s food intake information, 23 percent of the households were food deficient. 

We proposed a food insecurity index based on 52 weeks’ food deficiency status of each 

household and simulated data for 51 more weeks. The food insecurity index showed that 

25 percent of the sample households were food insecure. The vulnerability analysis for 

normal conditions showed that 30 percent of the sample households are at risk to become 

food insecure. The proportion of households at risk to become food insecure further 

increases under different shocks. It was the highest under the uniform impact assumption 

which is probably because uniform impacts can only happen under disaster situations. 

Under the random shocks assumption, up to 44 percent of the sample households are at 

risk of becoming food insecure, which is less than Scenario C and almost at par with 

Scenario B.  

Despite the limitation of lack of information, the findings of the study are both timely and 

indispensable. It highlights the importance of multi-period data collection on food intake. 

Further, it suggests that generalization of one week’s food deficiency status to food 

insecurity status may generate biased results. With 52 values of VaR and CVaR, 

researchers can assess vulnerability more accurately. It can be done for example by 

generating assessing risk values of the 52 VaR and CVaR values.  
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ABSTRACT 

Food security situation was assessed at national and regional levels in Pakistan. Data are 

generated from secondary sources (Food and Agriculture Organization (FAO), 

International Monetary Fund (IMF) and Government of Pakistan (GOP)) as well as from a 

survey of 1152 households in 12 districts of Punjab, Pakistan. Results show that at the 

national level, Pakistan is found to be a food sufficient country but at the household level, 

23 percent of households were food insecure, out of which about half were found to be 

severely food insecure. Socio-economic correlates were identified by analysing cross-

tabulations and running χ
2
 tests. Livestock assets, monthly income, family size, family 

structure, household head’s age and educational levels were identified as major correlates 

of rural household food security. Furthermore, they were ranked for their relative 

importance to food security. Livestock assets and monthly income were found to be the 

most important factors.  

Keywords: Food security, rural households, factor identification, factor ranking, Pakistan. 

INTRODUCTION 

Food insecurity is a global hazard that is threatening every country of the world. It exists 

when people do not have adequate physical, social or economic access to food (FAO, 

2009). In terms of its severity, it is termed as less-severe and severe suggesting that less-

severe food insecurity is associated with reduced quality and variety of dietary intakes 

(Tarasuk, 2001), while severe food insecurity is caused by continuously insufficient food 

intakes to meet dietary energy requirements (FAO, 2001). Both of these forms are thought 

to be associated with a range of adverse psychological, developmental and health 

outcomes, especially in children (Alaimo et al., 2001). It is such a powerful issue that can 

threat domestic law and order situations (Mustafa, 1996). Therefore, food must not be 

considered as an ordinary commodity. In fact, it is a powerful policy instrument that 

guides the political and economic decisions of nations (Omole, 1996). Further, it is argued 

that the right of easy access to food is more important to households (especially, those who 

are suffering from food insecurity) than any other basic human right including education, 
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health, and political and social participation (Mustafa, 1996). Hence, it can be included in 

development indicators (Oyakhilome, 1996).  

Since the World Food Summit of 1996, almost all countries of the world have attached 

greater importance to the issue of food insecurity. Despite this emphasis, the problem 

continues to exist at an increasing pace. Today, more than 900 million people around the 

world are malnourished (FAO, 2010). Figure 3.2.1 shows that more than 88 percent of 

these people are in Sub-Saharan Africa (239 million), and Asia and the Pacific (578 

million). In South Asia, 337 million people are undernourished, where these numbers have 

increased in India and Pakistan over the last few years despite the economic growth 

observed in these countries. 

Figure 3.2.1 Undernourished population in the world. 

 

Source: FAO 2010 

Pakistan is a developing country with an average per capita income of $ 1254 per annum. 

Its economy is heavily dependent on agriculture that contributes nearly 21 percent to its 

national income (GDP) and employs 45 percent of its workforce (GOP, 2011). It also 

supplies raw material to Pakistan’s Industries, notably textile industry, the largest 

industrial sub-sector of the economy. More than 63 percent of country’s population lives in 

rural areas and is directly or indirectly dependent on agriculture for its livelihood (GOP, 

2011). Pakistan has made significant progress towards food sufficiency since its 
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independence in 1947. This is proved by the FAO’s (2011a) statistics for the year 2008 

that shows that Pakistan is one of the world’s leading producers of many agricultural 

commodities14. Despite this, 26 percent of the population is undernourished (FAO, 2011b). 

Therefore, the aim of this study is to highlight the severity of the food insecurity problem 

in the rural areas of the Punjab province of Pakistan. For this purpose, the objectives are to 

measure the rural household food security situation in the Punjab province; to examine the 

socio-economic characteristics of rural households; and to rank them for their relative 

importance. The underlying research questions are,  

1. What are the food security trends at the national level; 

2. What is the food security level, experienced by rural households?  

3. What are the main characteristics15 of the rural households relating to their food 

security status? 

4. What is the relative importance of these characteristics to rural household food 

security? 

The rest of the paper is organized as follows: section 2 discusses the methodology; section 

3 presents and discusses the results; and section 4 concludes the paper.   

METHODOLOGY 

Data collection and analysis 

Both secondary data and primary data were used to answer the research questions. For 

research question 1, secondary were obtained from published and on-line resources of the 

Government of Pakistan (GOP), the Food and Agriculture Organization (FAO) of the 

United Nations and the International Monetary Fund (IMF). For research questions 2-4, 

primary data were collected from Punjab province. Punjab was selected for this study 

because it is better positioned for such a research endeavor, for many reasons. First, it is 

the most populous province of the country with a population of above 73 million (> 55 

                                                 
14 World rank 2nd

: buffalo milk and meat; 3rd
: apricots and chickpeas;4th

: onions, cotton lint, goat milk and 

meat; 5th
: sugarcane, dates, chillies and peppers; 6th

: mangoes, guava, okra and pulses; 10
th

: wheat, and 

spinach; 11
th

: rice, oranges and pistachios (FAO, 2011a)   
15 The terms correlates and factors are alternatively used for household characteristics of food security 
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percent) of the total population of the country (GOP, 1998). Second, its agricultural share 

equals 57 percent of the country’s agricultural share of GDP (GOP, 2010). Third, one of 

the provinces of Pakistan, the Khybar Pakhtunkhwah (KPK), was excluded because of the 

ongoing war against terrorism. Fourth, Balochistan province, though it is the largest one 

area wise, has the least population i.e. 6.566 Million (GOP, 2011). Finally, the agriculture 

system of the Sindh province consists of big land lords, very few small farmers, so data 

collected from this province will surely not correctly represent the situation under study. 

However, the selection of Punjab as study area for this study does not mean that the 

problem of food insecurity is non-existing in other provinces.  

A stratified sampling technique was used to divide the province into three strata (1= South 

Punjab; 2 = Central Punjab; and 3 = North Punjab) based on its geographical 

characteristics. The study area was then formulated by including one third of the total 

districts of the province. For this, a proportionate number of districts were selected from 

each stratum using equation e3.1.1 (Chaudhry and Kamal, 1997), because of the fact that 

strata were not identical in terms of district numbers.  

ni = n.[Ni/N]        for i = 1, 2 and 3        (e3.1.1) 

Where;  

1, 2 and 3  = selected strata respectively  

   (1 = South Punjab, 2 = Central Punjab and 3 = North 

Punjab) 

ni   = selected number of districts in the i
th

 stratum 

n   = total number of selected districts from all strata   

Ni   = number of districts in the i
th

 stratum   

N   = total number of districts  

Equation 1 indicates 3 districts each from south and north and 6 districts from central 

Punjab as the total number of sample districts. This selection was based on the attributes of 

districts (total population; total number of villages; irrigated and non irrigated land areas; 
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and per capita and per acre wheat production: see details in Appendix 12). Figure 3.2.2 

shows the selected districts. 

Figure 3.2.2: Selection of districts  

 

Districts marked √ are the selected districts 

 

Within each district, 1 percent of the villages were randomly selected for detailed study. In 

terms of the respondents, only small farmers who own up to 5 acres of land and landless 

rural households were targeted. This selection was based on the fact that more than 80 

percent of the rural households are small land holders or landless households (GOP, 2011). 

A 10 percent of the sample households (5 percent small farmers and landless each) were 

selected for personal interviews. The total sample size for the study, thus, became 1152 

households. 

Data were collected through a comprehensively designed interview schedule that recorded 

different parameters of household food deficiency. Food deficiency is used as a proxy for 
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food security. Food deficiency or security status of the households was defined and 

calculated using the most common method for this purpose, the calorie intake method 

using a 7 day recall of food consumption16. The calculated calories were then adjusted for 

adult equivalent units defined by National Sample Survey Organization (NSSO) of India 

(1999)17. A threshold level was required for considering a household as food secure or 

insecure. For this purpose, the threshold defined by Government of Pakistan (GOP) for 

rural population (2450 Kcal/adult equivalent/ day (KAD) (GOP, 2003) was used. A 

household whose daily per capita calorie intake was equal to or greater than this threshold 

level was considered as food secure. The severity of the problem (food insecurity) was 

judged on the basis of shortfall in calorie intake at a household level from the 

recommended intake. For this purpose, a shortfall of 500 KAD was considered to be the 

threshold shortfall that can generate severe food insecurity.  

It is assumed that there are different characteristics of rural households that are attached to 

the variations in food security. To identify them, simple analytical technique of frequency 

distribution, the crosstabs was used. For frequency distribution type of analysis, crosstabs 

is the most common technique used by the social scientists (see for example Ajani et al., 

2006; Amaza et al., 2009; Bashir and Azeem, 2008 and 2009; Kebebew and Urgessa, 

2011; and Sharkey et al., 2011). To compare the results of frequencies, Chi-square test is 

the most suitable and commonly used statistical technique (Ewens and Grant, 2001). 

Different variations of chi-square (likelihood ratios and linear-by-linear association) were 

also applied to check the sensitivity of the results.  

The hypothesis is thus formed as: 

H0
j
: household’s socio-economic characteristics have no relationship with its food 

security  

H1
j
: household’s socio-economic characteristics have a significant relationship 

with its food security  

Where;  

                                                 
16 Information given in Appendix-1 is used to calculate calorie intakes 
17  Information given in Appendix-2 is used to adjust for gender and age 
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Superscript ‘j’ represents the j
th

 variable (livestock assets, monthly income, family size, 

family structure, educational level, household head’s age, total earners and decision 

making).  

RESULTS AND DISCUSSION 

Food security trends in Pakistan  

The trends in food security are discussed in three broad aspects as described by its 

definition, i.e. food availability, accessibility and utilization. 

Food availability 

Cereals (wheat, maize, rice and barley) are the main constituents of the dietary intake in 

Pakistan. Other dietary needs of the population are fulfilled by consuming meat, milk, 

fruits and vegetables. In Figures 3.2.3, 3.2.4 and 3.2.5, total cereal, wheat, milk and meat 

production, availability and consumption are compared to review food security in terms of 

its availability since 1990. Figure 3.2.3 indicates that Pakistan’s domestic cereal output far 

surpassed its demand for consumption. Similarly, cereal availability also remained much 

higher than consumption demand, except for year 1994. The production of wheat (the 

staple food crop, Figure 3.2.4) also remained in excess of consumption needs, except for 

the years 1994, 1997 and 1999 when it fell short of demand. But this gap was filled by 

imports and total availability of wheat remained above consumption demand. Wheat 

availability remained below its consumption demand from 2001 to 2004 when Pakistan 

faced its worst wheat crisis. Production of wheat significantly exceeded its demand but 

availability fell short. This exception may be due to untimely decisions in exporting, 

smuggling and post harvest losses (Ahmad, 2009).  

Figure 3.2.5 compares production and consumption of milk and meat. The production of 

milk was in excess of its consumption level, while all meat produced was consumed with 

no surplus amount. This comparison implies that Pakistan has made sufficient progress in 

the production of food. The production of major food items remained above consumption 
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demand nationally, except for wheat in the 1990s, maybe due to smuggling and post 

harvest losses (Ahmad, 2009). 

Figure 3.2.3: Total cereal production, availability and consumption 

 

Data Source: FAO, 2011b & GOP, 2011  

Circle indicates the year when cereal availability was below the consumption 
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Figure 3.2.4: Wheat production, availability and consumption  

 

Data Source: FAO, 2011b & GOP, 2011  

Small circles indicate the years when wheat availability was below its production while the large circle 

indicates the years when wheat availability was below its consumption 

Figure 3.2.5: Meat and milk production and consumption 

 

Data Source: FAO, 2011b & GOP, 2011  
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Food accessibility  

The excess of food production over consumption does not indicate that the population of a 

country is food secure. Food security depends more on access to food, which ultimately 

depends on the purchasing power of individuals or households. Sen (1981) drew attention 

to the issues of access to food by households. Income is the most important determinant of 

food accessibility. Figure 3.2.6 shows real per capita income over 20 years (1990 – 2010) 

in Pakistan which suggests increased real per capita income over the years, implying that 

the situation of food access is improving. 

Figure 3.2.6: Per capita income  

 

Data Source: World Bank Data, 2011 

 

Food utilization 

As for food utilization, average daily per capita calorie intake was compared with the 

FAO’s recommended daily per capita calorie intake, i.e. 1770 KAD. Figure 3.2.7 shows 

that an average individual consumes more than the minimum dietary requirements. 
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Figure 3.2.7: Per capita calorie consumption  

 

                       Data Source: FAO, 2011b 

Rural household food security in Punjab 

Table 3.2.1 reveals the food security situation of the study area at Government of 

Pakistan’s (GOP) food security line for rural areas (2450 KAD). In terms of food 

insecurity, it was found that landless households were more food insecure as compared to 

the farmers i.e. 13.5 percent and 9.4 percent, respectively. Over all, in the study area, 888 

(77.1 percent) households, were measured to be food secure and 264 (22.9 percent) 

households, were measured to be food insecure. Out of the food insecure households about 

47 percent (about 11 percent of the total sample) were severely food insecure whose daily 

per capita calorie intake fell short of the recommended one by 500 KAD. Out of these 

severely food insecure households a good majority (about 66 percent) were landless 

households. 
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Table 3.2.1: Food security situation of the study area  

Food Secure Food Insecure  

Landless Farmer Total Landless Farmer Total 

420 (36.5) 468 (40.6) 888 (77.1) 156 (13.5) 108 (9.4) 264 (22.9) 

 Severely Food Insecure 

83 (7.2) 42 (3.6) 125 (10.8) 
Figures in parenthesis are the percentages  | Source: Field survey 

The results presented in Table 3.2.1 are representative of the national situation when 

compared to the current FAO statistics according to which 26 percent of the population in 

Pakistan are undernourished (FAO, 2011b).  

Identification of the correlates of Food Security 

The comparative analysis of the small farmers and landless households based on their 

socio-economic characteristics with special reference to their food security status is 

presented in Table 3.2.2. A total of nine characteristics (factors or correlates) were 

included in the study based on the prior knowledge about the study area and the available 

literature on food security in the region (especially South Asia). Causality in food security 

is complex and can “go both ways”, so it is better to first get a clear picture of correlations. 

The frequency distributions of these variables were tested statistically for their relationship 

with the food security status by applying the χ
2
 test. The results were cross-checked using 

other statistical techniques i.e. likelihood ratio and linear-by-linear association. 

Statistically, seven of these variables were found to have a strong relationship with food 

security across all three statistical measures. A detailed discussion of the results for each 

variable is given below: 

Livestock assets refer, in this study, to small (goats and sheep) and large (buffalos and 

cows) animals owned by the households. It is assumed that having livestock assets assure 

food security of a household mainly because of three reasons: firstly, they are a source of 

milk and meat; secondly, the excess milk and meat can be traded for other food items; and 

thirdly, they serve as a buffer and insurance asset against the risk of difficult years. The 
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results presented in Table 3.1.2 are supportive of the above stated assumption because 58 

percent and 65 percent of the food insecure households did not own small and large 

livestock, respectively. Landless food insecure rural households who did not own livestock 

were a majority compared to the food insecure farmers i.e. 56 percent (12.8 percent of the 

total) vs. 6.5 percent (0.6 percent of the total) in case of small animals and 56 percent (12.8 

percent of the total) vs. 9.6 percent (2.2 percent of the total) in case of large animals.  The 

results of the χ
2
 test are significant at the 1 percent significance level, pointing out a strong 

relationship between livestock ownership and food security. This led us to reject our null 

hypothesis that livestock assets have no relationship with rural household food security. 

These results are in line with the results of Thamaga-Chitja et al. (2004) who indirectly 

found a positively significant relationship of livestock ownership with household food 

security. 

Monthly income refers to the monthly earnings of the households both from farm and off-

farm sources. The results of the frequency distribution in the form of crosstabs for monthly 

income and household food security revealed that about 60 percent of the food insecure 

households were earning up to a maximum of Rs 15000 per month, while more than 85 

percent of the food secure households were earning up to Rs. 30000 per month. This 

clearly distinguishes between the relationships of higher income with high frequencies of 

food secure households. On the other hand, more than 72 percent of the landless 

households were only able to earn up to Rs. 15000 per month as compared to more than 60 

percent of farmers who were earning more than Rs. 15000 per month. This implies that 

being a farmer provides an edge to earn a reasonable income that helps maintain household 

food security compared to landless rural households. These results also point out that, 

overall, more than 55 percent of the food insecure households’ monthly income was up to 

Rs. 15000, implying that the prevailing minimum wage rate (set by the government at Rs. 

7000 per month) is not sufficient to ensure food security to the households. The χ
2 

result is 

significant at less than 1 percent significance level, rejecting the null hypothesis and 

statistically confirming the above outcomes. From these results, it can be concluded that an 

increase in the monthly income of these households can ensure better food security for 
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them, in terms of improving both their production and consumption levels. These results 

are in line with the existing literature that used similar analytical techniques and claimed 

that income plays an important role in enhancing the food production and in helping 

households to have greater access to better quality foods (see for example Thamaga-Chitja 

et al., 2004; Ajanai et al., 2006; and Babatunde et al., 2007). 

Family Size refers to the number of total individual members in the household. It is 

assumed that the food requirements of larger families are greater than small families 

pointing out a negative relationship with food security. This assumption is confirmed by 

the results, presented in Table 3.1.2, that more than 70 percent of the food insecure 

households had a family size of 8 or more members. This explains that the greater the 

family size, the lower the food security of the household. Among the household categories, 

more than 40 percent of the food insecure households having a larger family belonged to 

the landless household category. This implies that farmers had relatively smaller families 

and they were more food secure as compared to the landless rural households. This points 

out that the efforts to keep the population under control must increase the focus on the 

landless rural households. The χ
2 

value is significant at less than 1 percent significance 

level, indicating that the relationship of family size with food security is significant. As a 

result, the null hypothesis that family size has no relationship with household food security 

is rejected. Similar results were found by Thanaga-Chitja et al., 2004; Ajani et al., 2006; 

and Hackett et al., 2010 using the same analytical techniques for South Africa, Nigeria and 

Colombia, respectively. 

Family structure refers to the family type that is defined differently in different cultures 

e.g. single parent / mother, divorced parent / mother, etc. In Pakistani culture, family type 

refers to nuclear family or joint family i.e. if a household head is living alone with his / her 

children (i.e. Husband, wife and children), it is said to be a nuclear family but when this 

household head, is living jointly with other similar household units under the supervision 

of a common household head it refers to a joint family. It is generally considered that joint 

families are more food secure because of the fact that they usually pool their resources 

under a common household head. This assumption can be wrong, especially when there is 



 

 130 

only one earning member to feed so many people in the household. The results of this 

study reject the possibility because more than 55 percent of the food insecure households 

belong to the joint family system (i.e. 7.1 percent landless and 5.7 percent farmers). The 

results of the χ
2 

test are significant at 1 percent significance level and confirm a significant 

relationship between family structure and food security. So, we reject our null hypothesis 

that family structure has no relationship with household food security. 

The household head’s age (in years) was assumed to have an inverse relationship with 

household food security (Bashir et al., 2010). It is evident from the results that a majority 

of the household heads belonged to the age group of 31 to 45 years (more than 50 percent). 

More than 40 percent of the food secure households were headed by the same aged heads 

while more than 60 percent of the food insecure households were headed by the heads 

from the age group of 46 to 60 years and above. Mostly, the food insecure households that 

were headed by the older heads belonged to the landless rural households i.e. about 37 

percent as compared to 24 percent of farmers. This implies that the landless households are 

headed by the older heads compared to the farmers. The highly significant (at less than 1 

percent) χ
2 

value
 
rejects the null hypothesis that head’s age has no relationship with 

household food security. It can be concluded that rural household food security 

deteriorates with increasing age of the household heads, pointing out a negative 

relationship. This is because of the fact that younger people are stronger and are expected 

to perform more laborious jobs both at farm and off-farm levels. Similar relationship of 

household head’s age was found by Sharkey et al. (2011) using the same analytical 

approach for the United States of America.  

 Educational levels refer in this study to the number of schooling years a household head 

has attended. Education is assumed to be a social capital that can positively impact the 

food security of a household by making individual members (of the households) to make 

good production and nutritional decisions. It was revealed that more than 35 percent of the 

food insecure households were illiterate while about 40 percent of them had attended 

school for only five years. Among the two household categories, about 48 percent of the 

food insecure households were landless with no or up to 5 years of schooling. The χ
2 

result 
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is significant at less than 5 percent significance level, rejecting the null hypothesis and 

statistically confirming that higher education level of the household head ensures food 

security to its household. Similar relationship of educational level with household food 

security was found by Thamaga-Chitja et al., 2004; and Ajani et al., 2006 using the same 

analytical techniques for South Africa and Nigeria, respectively. 

Total earners refer to total number of family members who earn monthly income from 

farm or off farm labour. It is assumed that household food security is improved with the 

presence of more earners in a household. However, the results show that about 70 percent 

of the sample households had only one income earner. The results of the statistical analysis 

(χ
2 

test) are significant at less than 5 percent significance level; rejecting the null 

hypothesis that total earning members have no relationship with household food security.  

‘Decision making’ refers to who is responsible for food consumption related decisions or 

making the ‘kitchen rules’. It is a general perception that households where females make 

such decisions are more food secure. This is represented by the results as in more than 70 

percent of the food insecure households males make such decisions but statistical analysis 

(χ
2 

test) does not support this argument. Hence we accept our null hypothesis that decision 

making has no relationship with household food security. 

Table 3.2.2: Correlates of food security 

 

 

 

Ranks 

Correlates of household 

food security 

Household Food Security Categories                  

Total 

n = 

1152 
(100.0%) 

 

 

χ
2
 

Food 

insecure 

landless 

n = 156 
(13.5%) 

Food 

insecure 

farmer  

n = 108 
(9.4%) 

Food 

secure 

landless 

n = 420 
(36.5%) 

Food 

secure 

farmer  

n = 468 
(40.6%) 

 

 

1 

Livestock Assets Small 

Animals (%) 

         No livestock 

         1 to 3 

         4 to 6 

         7 + 

 

12.8 

0.1 

0.6 

0.1 

 

0.6 

7.2 

1.6 

0.1 

 

31.3 

1.1 

3.2 

0.8 

 

1.2 

14.2 

23.6 

1.6 

 

45.9 

22.6 

29.0 

2.6 

970.3 

*** 
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1 

Livestock Assets Large 

Animals (%) 

         No livestock 

         1 to 3 

         4 to 6 

        7 + 

 

12.8 

0.2 

0.1 

0.3 

 

2.2 

1.4 

2.7 

3.0 

 

31.4 

0.5 

2.8 

1.7 

 

4.8 

5.8 

15.1 

14.9 

 

51.2 

8.0 

20.7 

20.0 

647.7 

*** 

 

 

2 

Monthly Income (%) 

        Up to 7000 

        7001 to 15000 

        15001 to 30000 

        30000 + 

 

1.5 

8.1 

3.9 

0.0 

 

0.5 

3.1 

5.2 

0.5 

 

3.1 

23.2 

9.2 

0.9 

 

1.8 

12.8 

21.7 

4.3 

 

6.9 

47.3 

40.0 

5.7 

161.1 

*** 

 

 

 

3 

Family Size (%) 

         Two 

         Four 

         Six 

         Eight + 

 

0.0 

0.9 

2.8 

9.8 

 

0.0 

0.5 

2.2 

6.7 

 

0.6 

7.8 

18.0 

10.0 

 

0.1 

6.1 

17.1 

17.2 

 

0.7 

15.4 

40.0 

43.7 

136.0 

*** 

 

3 

Family Structure ^ (%) 

         Nuclear 

         Joint 

 

6.4 

7.1 

 

3.6 

5.7 

 

29.5 

6.9 

 

26.5 

14.1 

 

66.0 

33.9 

101.4 

*** 

 

 

4 

Household Head’s 

Age (%) 

        Up to 30 

        31 to 45 

        46 to 60 

        60 + 

 

0.6 

4.5 

6.9 

1.5 

 

0.5 

3.2 

4.6 

1.0 

 

2.4 

21.1 

11.2 

1.6 

 

1.0 

21.4 

14.9 

3.2 

 

4.6 

50.3 

37.6 

7.5 

55.0 

*** 

 

 

5 

Education (%) 

        Illiterate  

        Primary  

        Up to Matric       

        Intermediate +    

 

5.5 

5.5 

1.8 

0.8 

 

2.5 

3.6 

2.8 

0.4 

 

9.4 

12.8 

10.0 

4.3 

 

5.6 

13.4 

15.8 

5.81 

 

23 

35.2 

30.4 

11.3 

81.1 

** 

 

 

6 

Total Earners (%) 

         One 

         Two 

         Three 

         Four + 

 

9.2 

3.1 

1.0 

0.1 

 

6.4 

1.7 

0.8 

0.4 

 

27.6 

6.7 

1.9 

0.2 

 

26.5 

10.4 

3.1 

0.6 

 

69.7 

21.9 

6.8 

1.4 

21.27 

** 

 

7 

Decision making (%) 

        Male 

        Female 

 

10.0 

3.5 

 

6.5 

2.8 

 

27.0 

9.4 

 

28.4 

12.2 

 

72.0 

28.0 

2.7    
NS

 

Source: Field survey |  *** = H0 is rejected with at least 99 % certainty | ** = H0 is rejected with at least 95 

% certainty |  NS = H0 is accepted (H1 rejected)| 

Primary = 5 years of schooling i.e. grade 5 | Up to Matric = 8 and 10 years of schooling i.e. grades 8 and 10 

| Intermediate + = 12 years of schooling i.e. grade 12, and above i.e. graduation 

^ family size and family type were strongly correlated, hence they share a common rank 
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Ranking of the correlates by strength of relationship 

The factors can be ranked for the strength of their relationship with food security on the 

basis of absolute values of the magnitudes of the statistical tests (Omotesho et al., 2007; 

and Mengistu et al., 2009), in our case the value of the chi-square test. Following this 

ranking principle, livestock assets are ranked as the most important correlate in the study 

area, followed in order by monthly income, family size and family structure. The 

comparison between the rankings made by the current study and earlier studies is 

presented in Table 3.2.3. Based on this comparison, the most common factors affecting 

food security are livestock assets, income, and family size. However, these factors are 

ranked differently in each of these studies except for livestock assets that were ranked at 

the top of the lists for both the current study and that of Mengistu et al., 2009. Different 

rankings for other factors in these studies could be due to socio-economic and 

demographic attributes of these countries (Appendix-5). In addition, the difference in 

ranks in the current study has two reasons: first, the current study used a different 

statistical method than the studies compared with; and second, countries, states and regions 

have different cultures and demographic structures (for example see UNICEF, 2001). 

Table 3.2.3: Comparison of ranks  

Ranks Current study Mengistu et al., 2009 Omotesho et al., 2007 

1 Livestock assets  Livestock assets (bullocks)  Family (household) size 

2 Monthly Income   Access to economic factors  Expenditure on food 

3 Family size  Marital status  Access to health facilities 

4 Family structure*  Rented in land  Farm size 

5 Educational level  Family (household) size   

6 Household head’s age  Average household income   
* stands for either nuclear family or joint family | Source: Field survey 

 

On the other hand, family
 
structure (nuclear or joint) specifically reflects the study area’s 

culture (Punjab). It was strongly correlated with family size, hence given the same rank. 

This factor can be generalized by changing its definition from a nuclear or joint family to 
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whatever definition more appropriate to the culture of the study area, for example, single 

parent, married couples with children, married couple / in relationship, etc.  

CONCLUSION 

Our findings indicate that that Pakistan is a food sufficient country at the national level. 

But at household level in rural areas of Punjab, 23 percent of the sample rural households 

were measured as being food insecure. It was found that livestock assets, monthly income, 

family size and family structure are the most important factors affecting food security. The 

implications of this study are critical for both governmental and non-governmental 

agencies. They are also useful for those researchers who are interested in assessing rural 

household food security and socio-economic characteristics of different household 

categories. In Pakistan, the present study is one of the few primary-data based studies of 

rural household food security.   
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ABSTRACT 

This study aims to answer whether disaggregating micro data on food security conditions 

yields sufficient new information to improve food security policies. To answer this 

question, we propose and implement a conceptual model that comprises three successive 

levels of disaggregation. The model is implemented for the Punjab province of Pakistan 

for which primary data is collected from 1152 rural households. To measure food security 

status of households, the Dietary Intake Assessment (DIA) method is used. Furthermore, 

the determinants of food security are identified using a Logit Regression model. 

Comparing the results of this model suggests that disaggregation yields sufficient new 

information to warrant the extra effort. We find that food security of different household 

categories and micro-regions are statistically different from each other; moreover, 

household categories differ in their food security status even within regions. Basing 

potential policies on analysis carried out at too aggregate a level can lead to biased 

conclusions. An implication is that a blanket policy for ensuring rural household food 

security, as currently implemented in Pakistan, is not an efficient approach.   

 

Keywords: Food security, rural households, analytical issues, disaggregation, Punjab, 

Pakistan 

 

INTRODUCTION 

Achieving food security has become an important goal of the contemporary world as the 

number of undernourished people is soaring at 870 million (FAO, 2012). Food security has 

spatial and temporal dimensions: it is a multifaceted situation affected by a range of factors 

that vary over time in their significance across regions, countries and social groups (Riely 

et al., 1999). From the well accepted definition given by FAO (2004), three core areas of 

food security are identified: food availability, accessibility and utilization (Riely et al., 

1999). To achieve food security, food availability has been considered as a necessary 

condition. The world has always produced enough food in total to feed its entire 
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population (Mittal and Sethi, 2009), but there are still over 925 million people who are 

undernourished or food insecure. Given this apparent contradiction, researchers have 

attempted to understand it both at the macro i.e. aggregate (Romanoff and Commentary, 

1990) and micro i.e. disaggregate (Maxwell and Frankenberger, 1992) levels. The majority 

of researchers regard ‘information’ as a necessary, though not sufficient, condition for 

achieving food security (Lashgarara et al., 2010).  

Analysis of the available information at the aggregate and at the disaggregate levels can 

sometimes yield contradictory results. The prediction of the outcomes from aggregate data 

is less accurate than those based on disaggregated data. Similarly, policy evaluation based 

on aggregate data ignoring heterogeneity at disaggregated levels can be misleading (Hsiao 

et al., 2004). Over the years, it has been found that the dynamics of variables at the 

aggregate level can be very different from those at the micro levels (see for example 

Lewbel, 1994; Forni and Lippi, 1999; Abadir and Talmain, 2002; and Pesaran, 2003). 

Usually, analyses of aggregate data assume that the hypothesized relationship between the 

variables in question is homogenous across individuals and across the study area. This has 

been shown to lead to misleading conclusions (Garrett, 2002) and policies.  

In the majority of developing countries, the contribution of food security policies appears 

to have been negligible (Babatunde et al., 2007; Fayeye and Ola, 2007 and Oriola, 2009). 

Corruption, fiscal credulity, huge debts and policy inconsistency have been identified as 

major factors for this lack of performance (Akpan, 2009). The policies, inconsistent or 

poorly implemented, are often blamed the most (Barnes, 1999; Molnar, 1999 and 

Misselhorn, 2005). The inconsistency in policies may be due to analysis of available 

information at an inappropriate level. Often the policy process in developing countries is 

based on aggregate (macro-level) studies. It may be that the sub-optimal performance of 

food security policies in developing countries is due at least partly to insufficiently 

disaggregated analyses, leading to policies of the type “one size fits all”. These are likely 

to be much less effective than those that account for regional heterogeneity.  
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This study addresses the following question: can disaggregated analyses yield a sufficient 

amount of new information to guide the policy process towards improvements in food 

security? The research questions are:  

1. Are there social or / and regional differences in food security measures? 

2. If the answer to 1 is yes then do these differences make a difference in 

identifying the factors causing food insecurity; and therefore, should policy 

makers avoid a “one size fits all” approach to reducing food insecurity? 

The rest of the paper is organized as follows: section 2 discusses the theoretical and 

empirical models; results are presented and discussed in section 3; and section 4 concludes 

the paper.  

METHODOLOGY 

Data collection  

Primary data collected from the province of Punjab, Pakistan are used to answer the 

research questions. Punjab is selected because of the reasons: it is the most populous 

province of the country with a population of above 73 million (> 55 percent) of the total 

population of the country (GOP, 1998); and its agricultural share equals 57 percent of the 

country’s agricultural share of GDP (GOP, 2010). However, the selection of Punjab as 

study area for this study does not mean that the problem of food insecurity is non-existing 

in other provinces.  

A stratified sampling technique is used for data collection and the province is divided into 

three strata (A = ‘North Punjab’, B = ‘Central Punjab’ and C = ‘South Punjab’), based on 

its geographical characteristics. One third (i.e. 12) of the districts are included in the 

sample so as to represent the three strata of the province.  The strata are not identical in 

district numbers; so a proportionate number of districts is selected from each stratum 

(equation 3.3.1). The allocation is said to be proportional when the total sample size is 

distributed among the different strata in proportion to the size of the strata (Chaudhry and 

Kamal, 1997).  
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 NNnn ii         for i = A, B and C       (e3.3.1) 

Where:  

A, B and C = selected strata respectively  

ni   = number of districts in the i
th

 stratum  

n  = total number of selected districts from all strata (i.e.  12)   

Ni   = total number of districts in the i
th

 stratum   

N   = total number of districts in the provinve 

Equation e3.3.1 leads us to select three districts each from south and north Punjab and six 

districts from central Punjab. The selection of these districts was based on different 

attributes, including population, number of villages, irrigated and non irrigated land, and 

per capita and per acre wheat production (see details in Appendix 12). Six villages were 

selected randomly from each district, representing about 1 percent of villages. The 

decision to include small numbers of villages was based on homogeneity of information: 

each village has about 200 households on average and more than 80 percent of these are 

small land holders or landless households (GOP, 2010). 10 percent of the sample 

households (half small farmers and half landless) were selected for an in-depth 

questionnaire survey with a total sample size of 1152 households. Furthermore, the data 

are collected during and after the sowing of wheat (a staple crop) in 2010-2011 (September 

to January). In the study area, food availability remains almost the same in local markets 

throughout the year, hence the timing of data collection impacts the food security 

calculations the least. 

Theoretical and empirical model 

We propose a model with three different levels of disaggregation. Figure 1 presents a 

logical order of analysis to address food security. The first level (L1) assumes complete 

homogeneity of the data set, where regional and household differences are all lumped 

together. Such analyses yield average values that may lead to the wrong policy. Generally, 

such analyses are useful to identify the main factors or correlates that serve as policy 
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levers at the aggregate level. The next two levels of analysis look deeper into the available 

information, differentiating, within the study area, between household categories or 

between regions (L2), and between household categories as well as between different 

regions (L3). 

Figure 3.3.1: Theoretical model and disaggregation levels  

 

 

We implemented the above model in the province of Punjab, Pakistan (Figure 2). 
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Figure 3.3.2: Empirical model and disaggregation levels applied to Punjab rural 

households 

 

 

For this purpose, Dietary Intake Assessment (DIA) approach is used to measure food 

security.  A food frequency method (Pérez-Escamilla and Segall-Corrêa, 2008) based on 

seven days recall method was used to record the dietary intakes of the households. The 

household calorie intake was calculated using the per gram calorie information of various 
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food items defined by Allama Iqbal Open University (AIOU, 2001). Further, per capita 

calorie intake is obtained after adjusting for age and gender differences in the household 

using the Adult Equivalent Units defined by National Sample Survey Organization 

(NSSO) of India (NSSO, 1995). To determine whether a household is food secure or not, 

we used the threshold level for rural areas defined by Government of Pakistan (GOP) 

which is 2450 KAD (GOP, 2003). A household is considered food secure if the difference 

of its calorie consumption and recommended daily calorie consumption is greater than or 

equal to 0.  

0 RXFS i     (e3.3.2) 

Where: FSi represents food security status of i
th

 household (food secure = 1, food insecure 

= 0); ∑X represents Calorie consumption from self produced and market purchased food 

commodities and R represents recommended calorie consumption  

 

To identify key determinants of food security, we applied logistic regression because it 

estimates the probability of an event occurring for more than one independent variable, that 

is, for k explanatory variables (Hailu and Nigatu, 2007). The model can be treated as a 

qualitative response model and can be written as:  

 iiii zZFSP  |1Pr     (e3.3.3) 

Equation (e3.3.3) can be re-written as:  

     iii
i

i zPit
P

P
 








 0log

1
log    (e3.3.4) 

Where, iP
 
is the probability of ith household to become food secure and iz is the vector of the 

determinants in terms of socio-economic characteristics of i
th

 household. Therefore, the 

parameter 0 gives the log odds of a household being food insecure (when iz  = 0) and i  

show how these odds differ for food secure households (when 
iz  = 1). 

Equation (e3.3.4) can be written in terms of odds: 

    ii
i

i z
P

P
 

 0exp
1

    (e3.3.5) 
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Equation (e3.3.5) can be written in terms of probability of occurrence as: 

   
 

 ii

ii
i z

z
P








0

0

exp1
exp

   (e3.3.6) 

Equation (e3.3.6) can be re-written as: 

iii zPit   0)(log      (e3.3.7) 

We kept the explanatory variables the same in each model to keep the comparison simple. 

These variables are grouped into 3 categories as:  

1. Demographic variables: household heads’ age (HHHA), household size (THM) and 

household type (nuclear or joint) (FSt). 

2. Education variables: level of education attained by the household head; primary 

(EduP) = 5 years of schooling, middle (EduM) = 8 years of schooling, up to 

intermediate (EduI) = 10 to 12 years of schooling and graduation and above (EduG). 

3. Economic and asset variables: households’ monthly income (MI), total earning 

members in a household (TE), large livestock assets (buffalos and cows) (LSAL) 

and small livestock assets (goats and sheep) (LSAS). 

Test of aggregate analysis vs. disaggregated analyses 

Second and third levels of analyses were tested for the hypotheses that each level of 

analysis is different from each other for household categories and regions. To check 

whether aggregate analysis or disaggregated analyses are statistically different from each 

other, we kept the explanatory variables the same across all the models. We tested two 

hypotheses for the second level of analyses that:  

Hypothesis 1:  

H0: the household categories are the same  

H1: the household categories are not the same  

 

Hypothesis 2:  

H0: the regions of the study area are the same  
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H1: the regions of the study area are not the same  

Similarly, for the third level of analysis the hypotheses are: 

Hypothesis 3: 

H0: the household categories are the same in each region 

H1: the household categories are not the same in each region  

The decision rules for hypotheses 1 and 2 above are: 

We compared the models (above mentioned hypotheses) in terms of the likelihood ratio 

test as:  

2(LLRaggregate – (LLRFarmers + LLRLandless) = χ
2

(df (10) , 0.05)   

2(LLRaggregate – (LLRSouth + LLRCenter + LLRNorth)= χ
2

(df (21), 0.05)  

The decision rules for 3 above are: 

2(LLRSouth – (LLRFarmers + LLRLandless) = χ
2

(df (10), 0.05)    

2(LLRCenter – (LLRFarmers + LLRLandless) = χ
2

(df (10), 0.05)   

2(LLRNorth – (LLRFarmers + LLRLandless) = χ
2

(df (10), 0.05)   

 

To keep the comparison simple, we kept explanatory variables the same across all the 

models that gave us a degrees of freedom (df) value of 11 for hypotheses 1 and 3, i.e. the 

difference of parameters in the unconstrained and the constrained models. But we assume 

complete homogeneity in the variance of all the models, i.e. a complete absence of a 

hetero-model that allows the variance to be different in each.  To control for any chances 

of error due to this assumption, we subtracted one from the df; the new df value thus is 10. 

Similarly, for hypothesis 2, we pool across regions the number of parameters in the 

unconstrained model, which is 33, and subtract the constrained model’s number of 

parameters (11), plus 1 for the assumption of homogeneous variance across models: the 

resulting value of df is 21. 
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Ranking of explanatory variables 

The rankings are judged based on the magnitudes of the coefficients of explanatory 

variables at each level of disaggregation. To compare the variables within a model using 

this simple logic, the main problem is the measurement units; hence it is difficult to 

compare them in terms of rankings.  

To overcome this, the literature on binary logistic regression suggests using standardized 

coefficients (see e.g. Firth, 1998). A standardized coefficient is scaled in terms of the 

variability of the sample expressed in the original units of analysis (Frick, 1999). There are 

six alternate approaches to calculate standardized logistic regression coefficients that 

involve either multiplication or division of the coefficients’ value by their standard 

deviations (Menard, 2004). The most important consideration in selecting any of the 

methods is whether the method yields a useful interpretation. It may be more useful to use 

multiple methods and if there are major differences in the rankings, further analysis is 

recommended (Thompson, 2009). We use three of these approaches and compare their 

results; Menard (2004) quotes the formulae as: 

   β*1= (b)(si)      (e3.3.8) 

   β*2 = (b)(si)/π/√3)     (e3.3.9) 

    β*3 = (b)(si)/[( π/√3) + l]    (e3.3.10) 

Where, b is the un-standardized logistic regression coefficient and si is the sample standard 

deviation of i
th

 variable. 

Alternatively, we propose an approach that uses the medians of the explanatory variables 

instead of their standard deviations and allows the re-calculation of the odd ratios for an 

equal increment in the median of each explanatory variable. This also represents an 

estimate of the coefficient of elasticity of food security to each explanatory variable. By 

using this approach, we re-calculate the coefficients for a 10 percent increase in the 

median18 of each variable on a monthly basis. The formulae to recalculate the odds ratios 

and percentage are: 

                                                 
18 See Appendix 9 for medians of policy variables 
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19Odds ratio = Exp(βi*(ςi/m))     (e3.3.11) 

 

Where:  

βi = coefficient of the i
th

 variable 

ςi = percentage change in median of the i
th

 variable (current study uses 10 percent) 

m= number of months  

   Percentage = (Odds ratio-1)*100   (e3.3.12) 

RESULTS AND DISCUSSION 

Rural household food security  

Table 3.3.1 presents the comparative results of L1 and L2 analyses for food security. For 

the aggregated data set, 23 percent of the sample households were measured to be food 

insecure (Bashir et al., 2012a). At the disaggregated level L2-a, 19 percent of farming 

households were measured as food insecure (Bashir et al., 2012b) compared to 27 percent 

of landless households (Bashir et al., 2012 c). The results of L2-b show that the Central 

Punjab region was the most food insecure with 32 percent of the sample households 

measured as food insecure compared to 13 and 15 percent in the South and North Punjab 

regions (Bashir et al., 2012d). 

Table 3.3.1: Food security situation according to the first and second disaggregation levels 

for Punjab rural households, 2010-11  

 

L1 L2-a L2-b 

Aggregate Farmers  Landless  South  Central  North  

(n = 1152) (n =576) (n =576) (n =288) (n =576) (n =288) 

Food Insecure 23% 19% 27% 13% 32% 15% 

Source: Bashir et al., (2012 a, b, c and d)  

 

                                                 
19 For education the formula is: Odds ratio = exp((βi/y)*(ςi/m)), where; y = the numbers of years (e.g. 5 for 

primary, 8 for middle, 11 for up to intermediate, etc) 
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Table 3.3.2 presents the results for the third level of disaggregation, L3. It was found that 

landless households were more food insecure than the farming households in each of the 

three sub-regions. The situation in the Central region appears alarming: as much as 38 

percent of the sampled landless households were measured to be food insecure (compared 

to 25 percent of farmers).  

Table 3.3.2: Food security situation according to the third disaggregation level for Punjab 

rural households, 2010-11  

 

South Punjab Central Punjab North Punjab 

Farmers 

(n =144) 

Landless 

(n =144) 

Farmers 

(n =288) 

Landless 

(n =288) 

Farmers 

(n =144) 

Landless 

(n =144) 

Food Insecure 11% 16% 25% 38% 14% 16% 

 

The results of the descriptive statistics presented in Appendix-6 also follow the same food 

security trend. From L1 we know for the aggregated data set that the average calorie intake 

of the sample households is 3100 Kcal/adult equivalent/day (KAD). The minimum and 

maximum calorie intake ranges from 590 to 5000 KAD. The level of disaggregation L2-a 

reveals that the calorie intake of the landless households was lower than that of the 

farming households. Similarly, residents of the central Punjab region were the least calorie 

consuming households compared to the south and north regions (level of disaggregation 

L2-b). The same trend was observed for almost all the other variables. At level L3, we 

found that farmers were slightly better off than the landless households in all the three 

regions of the province. 

Aggregated vs. disaggregated analysis 

The results of the binary logistic regression models for all three levels of analysis are 

presented in Appendix-7 and Appendix-8. The results show that in terms of predictive 

efficiency, all the models predicted with more than 75 percent accuracy. The goodness of 

fit of a logistic model against actual outcomes was tested using both descriptive measures 

(Cox & Snell R
2 

and Nagelkerke R
2
) and an inferential goodness of fit test: Hosmer and 
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Lemeshow (H-L). The descriptive measures of goodness of fit are the variations of OLS 

R
2
 and are known as the pseudo R

2
s. The results of these measures cannot be tested in an 

inferential framework (Menard, 2000), hence they are not a good measure of goodness of 

fit (Hosmer and Lemeshow, 2000). The Hosmer and Lemeshow (H-L) test was non-

significant for all the models (p>0.05), suggesting that the null hypothesis of a good model 

fit to the data was accepted in all the cases. 

Table 3.3.3: Results of likelihood ratio tests according to three disaggregation levels for 

Punjab rural households, 2010-11 

Levels of Analysis 

Likelihood 

Ratios20 Test Results 

L1 Punjab 960.5    

L2-a 
Farmers 393.1 

= 2(960.5 – (393.1 + 494.1)) = 146.6** 
Landless 494.1 

L2-b 

South 151.5 
= 2(960.5 – (151.5 + 565.2 + 161.1))             

= 165.4** 
Centre 565.2 

North 161.1 

L3 

South Farmer 68.4 
= 2(151.5 – (68.4 + 75.3)) = 15.6 

South Landless 75.3 

Centre Farmer 276.3 
= 2(565.2 – (276.3 + 275.8)) = 25.2** 

Centre Landless 275.8 

North Farmer 71.4 = 2(161.1 – (71.4 + 75.3))  

= 28.8** North Landless 75.3 

** Reject H0 

 

The results of likelihood ratio tests (the test of aggregate vs disaggregated analyses as 

discussed in Section 2 above) are presented in Table 3.3.3. The test results indicate that the 

analyses at the second and third levels are significantly different from the results at the 

                                                 
20 See Appendix-7 and Appendix-8 
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first level. The second level revealed that both household categories, i.e. landless and 

farmers, are statistically different from each other when pooled across all regions. 

Similarly, the three regions were also found to be different from each other when pooling 

all household categories. The third level analyses show that household categories are 

different from each other in Central and North regions. However, they were found to be 

similar in South Punjab. This may be due to high food security in the sample households 

of the region or to a small data set due to disaggregation. The results of disaggregated 

analyses imply that policies suggested from an aggregate analysis will be biased and 

significantly different from the better informed disaggregated analyses. The other 

important implication is that a blanket policy at regional and households levels is not a 

good approach. 

Ranking of explanatory variables for their relative importance to food security under 

disaggregation  

Ranking of explanatory variables for their relative importance to food security helps policy 

makers to design and modify their policies according to the immediate and most important 

needs. The comparative results of different ranking approaches are presented in Table 

3.3.4. For discussion purposes, we have selected only the variables that can be targeted by 

policy makers to improve rural food security. The rankings differ under each approach. 

For example, according to the un-standardized rankings of aggregate (L1) analysis 

household head’s education level of intermediate (12 years of schooling) is the most 

important variable. Logically, education’s impacts are visible in the longer run, hence this 

ranking could misguide policy makers for the immediate needs. After standardization, 

education ranks at the bottom of the list. However, the magnitude of its impact varies with 

each standardization method. The interpretation (for three general standardization 

methods) yields that an increase of one standard deviation increases the chances of a 

household to become food secure by 32, 17 and 10 percent, respectively.  The 
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interpretation of one standard deviation is complex and makes it difficult to explain the 

level of improvement in food security.   

On the contrary, the interpretation of the alternate (median-based) approach is easy and 

can be explained similar to the elasticities in regression. Also, with slight adjustments to 

the formula given in (10) of 2.4 above, the impacts of explanatory variables can be 

estimated for different time periods up to a year. The results are explained for only the 

aggregate model:  

Monthly income tops the rankings with maximum improvement in food security which is 

more realistic in economic terms. Because, income is the most important mean to get food. 

The result is interpreted as an increase of 10 percent in the median of monthly income 

increases the chances of a household to become food secure by 11 percent.  Household 

size is next in the ranking which suggests that an increase of 10 percent in the median of 

household size per month decreases the chances of a household to become food insecure 

by about 3 percent. Per month increase in household size takes into account the visits of 

relatives and friends for which the data is always not available. Raising small livestock is 

the third most important variable which suggests that an increase of 10 percent in the 

median of small animals per month increases the chances of a household to become food 

secure by about 3 percent. The small animals are cheap to buy and have rapid production 

of milk and meat which can fulfill the food demands of a household in the immediate. 

Earlier, the ranks were assigned by Omotesho et al. (2007) and Mengistu et al. (2009) 

using the simple logic of comparing the magnitudes of coefficients of explanatory 

variables (standard approach). To the best of our knowledge, no other studies have ranked 

the explanatory variables.   
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Table 3.3.4: Comparison of ranks according to three disaggregation levels for Punjab rural households, 2010-11 

 

Un-

standardized Standardized  

Un-

standardized Standardized 

  

 

β*1 β*2 β*3 

Alternate 

Approach 

 

β*1 β*2 β*3 

Alternate 

Approach 

L1 (Aggregate) L2-a (Farmers) 

               (percentage change in the chances of a household to become food secure) 

MI 

(000) 

+5 

[4] 

+55 

[3] 

+28 

[3] 

+17 

[3] 

+11.00 

[1] 

+1 

[5] 

+10 

[5] 

+5 

[5] 

+3 

[5] 

+1.87 

[3] 

THM 

-31 

[3] 

-62 

[2] 

-42 

[1] 

-29 

[1] 

-3.13 

[2] 

-26 

[3] 

-58 

[2] 

-38 

[2] 

-26 

[2] 

-2.53 

[2] 

LSAL -- -- -- -- -- 

+10 

[4] 

+50 

[4] 

+25 

[4] 

+15 

[4] 

+0.81 

[5] 

LSAS 

+31 

[2] 

+81 

[1] 

+39 

[2] 

+24 

[2] 

+2.76 

[3] 

+129 

[2] 

+307 

[1] 

+118 

[1] 

+65 

[1] 

+9.53 

[1] 

EduI 

+99 

[1] 

+32 

[4] 

+17 

[4] 

+10 

[4] 

+0.52 

[4] -- -- -- -- -- 

EduG -- -- -- -- -- 

+355 

[1] 

+51 

[3] 

+26 

[3] 

+15 

[3] 

+0.84 

[4] 
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Un-

Standardized 

 

Standardized 

Un-

Standardized 

 

Standardized 

  

β*1 β*2 β*3 

Alternate 

Approach 

 

β*1 β*2 β*3 

Alternate 

Approach 

L2-a (Landless households) L2-b (South Punjab) 

MI 

(000) 

+10  

[3] 

+90 

[1] 

+43 

[2] 

+26 

[2] 

+11.85 

[1] -- -- -- -- -- 

THM 

-42 

[2] 

-71 

[2] 

-49 

[1] 

-35 

[1] 

-4.53 

[2] 

-37 

[1] 

-71 

[2] 

-50 

[1] 

-36 

[1] 

-3.85 

[1] 

LSAL -- -- -- -- -- 

+16 

[2] 

+91 

[1] 

+43 

[2] 

+26 

[2] 

+1.53 

[2] 

LSAS -- -- -- -- -- -- -- -- -- -- 

EduI 

+177 

[1] 

+44 

[3] 

+22 

[3] 

14 

[3] 

+0.77 

[3] -- -- -- -- -- 

EduG -- -- -- -- -- -- -- -- -- -- 

L2-b (Central Punjab) L2-b (North Punjab) 

MI 

(000) +5 [5] 

+40 

[3] 

+20 

[3] 

+13 

[3] 

+6.35 

[1] 

+10 

[4] 

+57 

[4] 

+29 

[4] 

+17 

[4] 

+12.74 

[1] 

THM -30 [2] 

-63 

[2] 

-42 

[1] 

-30 

[1]  

-3.07 

[2] 

-46 

[3] 

-73 

[3] 

-52 

[2] 

-37 

[2] 

-5.09 

[3] 

LSAL +7 [4] 37 [4] 

+19 

[4] 

12 

[4] 

+0.66 

[4] -- -- -- -- -- 

LSAS +26 [3] 

+68 

[1] 

+33 

[2] 

+20 

[2] 

+2.34 

[3] 

+99 

[2] 

+262 

[1] 

+104 

[1] 

+58 

[1] 

+7.12 

[2] 

EduI -- -- -- -- -- 

+366 

[1] 

+88 

[2] 

+42 

[3] 

+25 

[3] 

+1.17 

[4] 

EduG 

+144 

[1] 

+28 

[5] 

+15 

[5] 

+9 

[5] 

+0.49 

[5] -- -- -- -- -- 
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Un-

Standardized Standardized 

Un-

Standardized Standardized 

  

β*1 β*2 β*3 

Alternate 

Approach 

 

β*1 β*2 β*3 

Alternate 

Approach 

L3 (Central Punjab Farmers) L3 (Central Punjab Landless Households) 

MI 

(000) 

+5 

[3] 

+36 

[2] 

+19 

[2] 

+12 

[2] 

+10.23 

[1] 

+8 

[4] 

+81 

[2] 

+39 

[3] 

+24 

[3] 

+9.90 

[1] 

THM 

-21 

[2] 

-52 

 [1] 

-33 

[1] 

-23 

[1] 

-2.05 

[2] 

-43 

[3]  

-72 

[3] 

-51 

[1] 

-37 

[1] 

-4.76 

[2] 

LSAL -- -- -- -- -- -- -- -- -- -- 

LSAS -- -- -- -- -- 

+56 

[2] 

+102 

[1] 

+48 

[2] 

+29 

[2] 

+2.24 

[3] 

EduI -- -- -- -- -- 

+141 

[1] 

+32 

[4] 

+17 

[4] 

+10 

[4] 

+0.67 

[4] 

EduG 

+211 

[1] 

+35 

[3] 

+18 

[3] 

+11 

[3] 

+0.63 

[3] -- -- -- -- -- 

L3 (North Punjab Farmers) L3 (North Punjab Landless Households) 

MI 

(000) -- -- -- -- -- 

+19 

[2] 

+130 

[1] 

+59 

[2] 

+35 

[2] 

+25.11 

[1] 

THM 

-34 

[3] 

-57 

[3] 

-37 

[3] 

-26 

[3] 

-3.51 

[2] 

-52 

[1] 

-81 

[2] 

-60 

[1] 

-44 

[1] 

-6.12 

[2] 

LSAL -- -- -- -- -- -- -- -- -- -- 

LSAS 

+128 

[2] 

+413 

[1] 

+148 

[1] 

+79 

[1] 

+8.58 

[1] -- -- -- -- -- 

EduI 

+418 

[1] 

+109 

[2] 

+51 

[2] 

+30 

[2] 

+1.25 

[3] -- -- -- -- -- 

EduG -- -- -- -- -- -- -- -- -- -- 
 

-- = no ranks 
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Given the available data, the results suggest that the second stage of analysis (L2) is 

sufficient and that third stage analysis does not provide further significant information. 

However, with a greater number of observations, it could be that third level models could 

provide more specific information for policy purposes. But expanding the data set will 

consume more time and money, raising the question whether an L3 level analysis is of 

sufficiently high value to offset the extra costs? Based on the results, we suggest a targeted 

policy to improve food security in Punjab. In terms of the policy emphasis on household 

categories, for small farmers; in the immediate, the policy emphasis should be on the 

production of small livestock animals – goats and sheep. For this, information on latest 

production techniques and relative contribution of different types of livestock for 

household food security should be communicated with small farmers. Furthermore, it was 

noted that the impact of raising small animals is greater than raising large animals despite 

farmers raised more large animals (Appendix 6). More research work is needed to work 

out the economic efficiencies of raising small and large animals. Similarly, for landless 

rural households, the immediate focus should be on increasing income earning 

opportunities. The concept of cottage industries may serve as a base point for which soft 

loans can be provided to landless households to initiate their own small scale business e.g. 

handicrafts, pottery, wood-work, metal-work, leather-work, basket-making, etc. 

In terms of the policy emphasis on micro regions, the immediate focus should be on 

increasing income earning opportunities and small livestock husbandry in Central and 

North Punjab. While for South Punjab, the emphasis should be on large livestock 

husbandry. 

CONCLUSION 

This study aimed to answer whether or not disaggregated analyses yield sufficient new 

information to guide the policy process towards improvements in food security. To answer 

this question we proposed a conceptual model and implemented it to the Punjab province 

of Pakistan. The comparative results of all three levels of analysis showed that 

disaggregation provides sufficient new information to improve policy choices. The 

comparison was made using the standard approach for measuring food security and 

identifying its determinants. Furthermore, model specifications were kept the same in all 



 

158 

 

three levels of analysis.  Not only did the household categories (L2-1) and the regions of 

the study area (L2-b) lead to statistically different results, but the same trend was also 

observed within the regions themselves (L3). Furthermore, the identification of key 

explanatory variables that can be targeted by policy makers to improve rural food security 

is sensitive to the level of disaggregation. This suggests that disaggregation is a better 

choice when dealing with food security issues in countries which are food sufficient at the 

national level but have a high proportion of their population that is locally undernourished 

(e.g. Pakistan: Bashir and Schilizzi 2012). In the current study, given what data was 

available, the second level of analyses proved to be sufficient. However, it could be that 

with a greater number of observations the third level of analyses can provide additional 

information to guide food security policy. This, however, will need to be weighed against 

the extra efforts and investments in time and money.  

Researchers can use the conceptual model of disaggregation (Figure 1 above) for other 

regions or countries. The model can also be implemented using non-traditional 

approaches, e.g. Analysis of food security and its determinants that do not rely on 

predefined thresholds.  

To compare the relative importance of explanatory variables for food security, we used an 

alternate approach along with three standard methods of standardization.  The results of 

the alternate approach are easy to interpret compared to other standardization methods and 

yield more economically acceptable interpretations in the short run.  

This paper shows that a blanket policy (one size fits all) would be inefficient, because it 

would either over-target or under-target consumption units (households). In practice, it is 

important to know which entities (household categories or regions) differ, how, and by 

how much. This specific knowledge is necessary to help policy makers better target their 

food security policies, in particular choose which policy instrument is most likely to be 

effective. The predictive model helps identify which divisions are most likely to include 

differences, which then guides the data gathering process. 
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CHAPTER 4: FOOD SECURITY POLICY ASSESSMENT 

This chapter aims to identify the impacts of food security policies and of their 

implementation on the food security status of rural households in the Punjab, Pakistan 

(objectives 3 and 4 of this thesis). Four short term food security policies, two from supply 

side and two from demand side are selected as targeted policies. To achieve this aim the 

chapter contains two manuscripts. The assessment is carried out at disaggregated level 

(household categories i.e. small farmers and landless rural households) as suggested in 3.3 

above. First manuscript (4.1) assesses the impact of selected policies on small farming 

households. In addition, it compares farmers’ perceptions about the supply side policies 

with their estimated monetary gains from these policies. On the other hand, Manuscript 4.2 

assesses the impact of demand side polices on the rural household food security of the 

landless households.     
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ABSTRACT 

This study aims to assess the impact of short term policies on small farmers’ household 

food security. It answers three key questions: What is the impact of selected policies on 

farmers’ household food security? What would have been the impact of these policies if 

implemented perfectly? Are the perceived impacts of food security policies in line with 

their estimated impacts? For this purpose, using a partial equilibrium model approach a 

conceptual model is proposed. The model identifies policy impact pathways. Two demand 

and two supply side policies are assessed. Results show that one of each improves farmers’ 

household food security. Furthermore, these policies are poorly implemented and are 

measured to substantially reduce their potential benefits. The comparison of farmers’ 

perceptions and their estimated monetary gains shows notable divergence. This study 

suggests that more research is warranted into the potential of food security policies lost to 

poor implementation. It also suggests that policies emphasising wheat support prices better 

address food insecurity than urea subsidies.  

Keywords: impact assessment, disaggregated policy assessment, rural food security, 

perceived impacts, policy implementation, Punjab, Pakistan 

INTRODUCTION 

Today, the problem of food insecurity is an established fact for almost every country of the 

world as nearly one billion people are undernourished around the globe (FAO, 2010). 

Although the world has succeeded in responding to the ever-increasing demands of food 

by doubling production during the past three decades (FAO, 2009), food insecurity has 

remained on the rise, especially in the developing world. Governments in developing 

countries are trying hard to deal with this menace with their limited resources. Despite 

increased investments in food security policies through several development programs, 

their contribution to controlling food insecurity appears negligible (Babatunde, et al. 2007; 

Fayeye and Ola, 2007 and Oriola, 2009). Corruption, fiscal credulity, huge debts and 

policy inconsistency have been identified as major factors for this lack of performance 

(Akpan, 2009). The policies, inconsistent or poorly implemented, are often blamed the 

most (Barnes, 1999; Molnar, 1999 and Misselhorn, 2005).  
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Pakistan is a food self-sufficient country (Gera, 2004; Bashir et al., 2007; and 2012). It is 

one of the leading producers of many agricultural commodities in the world (FAO, 2011). 

Despite an increased investment in various policies and programs by the government, 26 

percent of the population is estimated to be food insecure (FAO, 2010). Four short-term 

food security policies have in particular been implemented by the government: two supply 

side policies, namely a wheat support price and a urea subsidy, and two demand side 

policies, a food subsidy and a minimum wage rate. Their lack of performance could be due 

to inequitable access to food, to increasing food inflation (Dorosh and Minten, 2005) and 

to how the food security policies have been implemented. In Pakistan, Bashir and Schilizzi 

(2012) noted that food security policies have not received the right level of assessment. 

They further suggested that a disaggregated analysis is indispensable.  

The main focus of this research is to analyze the four above-mentioned policies at a 

disaggregated level in relation to household food security of small farmers.  Key research 

questions are: 

1. What is the impact of selected policies on farmers’ household food security? 

2. What would have been the impact of these policies if implemented perfectly? 

3. Are the perceived impacts of food security policies in line with their estimated 

impacts? 

METHODOLOGY 

Conceptual and theoretical model:  

The main focus of the current study pertains to the assessment of four short term food 

security policies from the perspective of small farmers. For such focus, partial equilibrium 

models are considered a better choice (Hertel, 1985). They have been widely used to 

analyze the direct effects of policies on food security. They are popular among researchers 

because of their concentration on a particular section of the economy i.e. food security, 

keeping all others being treated as exogenous to the model. This allows modeling a 

particular sector in greater detail and care (O’Toole and Matthews, 2002). Various policies 

have been assessed using this approach for example food aids (Levinsohn and McMillan, 

2004), cereal (wheat) price subsidy (Chellaraj et al., 1992), agricultural protection (Beghin, 
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et al., 2003), marketing and trade policy (Ryan, 2001) and bio-energy (Schneider et al., 

2008 and Rajagopal et al., 2009).  

Using partial equilibrium approach we propose a conceptual model to assess the impact of 

the selected policies. We have selected two policies each from the demand and supply side 

policies i.e. food subsidy and minimum wage rate from the demand side; and wheat 

support price and urea subsidy from the supply side policies. Government provides food 

subsidy through the Utility Stores Corporation (USC) of Pakistan. It aims to improve the 

access to food by providing food items at lower prices at USC’s outlets. USC has a wide 

network of outlets throughout the country21. Similarly, the minimum wage which is fixed 

at Rs. 7000 ($ 70)22 per month for the industrial sector also aims to improve the access to 

the food. Households whose heads or any members are working or have worked in the 

industrial areas are the beneficiaries of this policy because it is only applicable to industrial 

sector. On the other hand, the supply side policies (wheat support price and urea subsidy) 

aim to improve food self sufficiency both at household and national levels. Wheat support 

price ensures Rs. 950 ($ 10) per 40 KG as an output price to farmers, hence improving 

farmers’ income by providing them above market price of their produce. Urea subsidy 

helps farmers to apply the recommended doses of urea to get better output, hence, helps 

improving the income of farmers. 

Figure 4.1.1 presents the simplest scenario of policy food security relationship. The short 

term policies are meant to improve household food security (‘A’ in Figure 4.1.1). In 

reality, this relationship is indirect because of the complexities of food security 

phenomenon. There are several socio-economic factors that are responsible of any 

improvement or deterioration in household food security (‘1’ in Figure 4.1.1—see for food 

security determinants’ conceptual model Bashir and Schilizzi, 2012b). The policies help 

improve these factors that in turn improve household food security (‘B’ in Figure 4.1.1), 

but this relationship is also indirect because the policy instruments are dependent on the 

institutional setup for their implementation.  

 

                                                 
21 see for reference www.usc.com.pk  
22 1 Rs = 0.0105483 $ 

http://www.usc.com.pk/
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Figure 4.1.1: Policies and rural household food security  

 

Source: Author’s design 

From the above discussion on policies, their goals and relationships, the model presented 

in Figure 4.1.1 is expanded for policy impact pathways (Figure 4.1.2). Per capita calorie 

intake is considered as a proxy for measuring food security. The socio-economic factors 

listed in the dotted frame of Figure 4.1.2 are the product of the literature review (Bashir 

and Schilizzi, 2012b). Food subsidy is supposed to improve the calorie intake directly 

while all the other three policies improve household income that improves calorie intake.  

 Figure 4.1.2: Policy impact pathways 

 

Source: Author’s design 

A rural household model can explore the decision making process of households in 

connection to the above mentioned pathways. The model explained by Bashir et al., (2012) 

for the relationship 1 of Figure 4.1.1 is further extended for policy interventions. The 

effectiveness of such policies in terms of governments’ specific objectives depends on its 

effects on private incentives. The farm decisions usually respond to these incentives (Rao, 

1989). It has been observed that food subsidies help households to improve their food 

intakes (Edirisinghe, 1987; Bouis and Hunt, 1999; Ahmed et al., 2001; Barrett, 2002; and 

Jones and Frongillo, 2006) and minimum wages (Maxwell, 1995 and 1996; and FEWS 
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NET, 2011) set for the industrial sector increases the minimum possible income of the 

rural households thereby easing out their access to food commodities. Similarly, both input 

and output subsidies positively impact farm productivity (Barkley, 1992; Hoque, 1993; 

Ghani, 1998; Khan, 2002; McCloud and Kumbhakar, 2008; and Mhango and Dick, 2010) 

hence help improving farmers’ income by increasing their marketable surplus. 

For a possible policy impact, the demand (7W) and supply (8W) equations of Bashir et al., 

(2012) can be re-written as:  
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Where:  

 PFM are the prices of food commodities purchased from market; 

PNFM are the prices of non-food commodities purchased from market; 

w is the wage rate; 

R
0
 is the technology (Fixed in the short-run); 

A
0
 is the quantity of land owned by a household (Fixed in the short-run); 

K
0
 is the capital stock (Fixed in the short-run); 

s
 depicts possible impact of policies; 

fS
 represents a possible increase in demand of food due to the food subsidy; 

iS 
shows a possibly increased demand of urea due to subsidy; 

wS
 shows possibly an increased amount of surplus due to an increase of area 

under cultivation due to the announcement of output subsidy; and 

m
 explains the possible higher income due to the minimum wages rate.  

Similarly, the income (YW), food consumption (XW) and food security (FSW) equations 

given in Bashir et al. (2012) can also be re-written for a possible improvement due to the 

selected policies as: 
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Data collection and empirical model:  

Data collection 

The study uses primary data to assess the impact of selected policies on food security at 

rural household level in the Punjab province of Pakistan. The selection of the province 

does not imply that food insecurity is not a problem for other provinces. The province 

comprises of 36 districts that can be grouped into three regions on the basis of 

geographical homogeneities. The districts situated at 350 to 900 meters above sea level 

and situated towards north of the province, were grouped as North Punjab; those having 

mostly plains were grouped to form Central Punjab; and those situated in south of the 

province having Thal desert and mixed characters of both Thal and plains, were grouped 

as South Punjab.  

The division of the study area into 3 sub-regions is shown in Figure 4.1.3. According to 

the division, these regions were not homogeneous in terms of district numbers. There were 

8, 17 and 11 districts in North, Central and South Punjab regions, respectively. One third 

of the districts were considered a reasonable representative sample and, a proportionate 

sample was drawn from each region. Three districts each from South and North Punjab 

and six districts from Central Punjab were selected according to homogeneity of different 

attributes including population, number of villages, irrigated and non irrigated land, and 

per capita and per acre wheat production (see details in Appendix 12). One percent of the 

villages (6) were randomly selected from each district. From each village 8 small farmers 

(owners of up to 5 acres of land) were selected randomly that made total sample size of 

576 households. 

The required information on various aspects of food security and policy impacts was 

collected by a comprehensively designed interview schedule. The information was 

collected under four main categories: general and demographic information of the 

household; the consumption of different food items on weekly basis and the income; 

expenditures and gains from policies; and perceptions of household head about the 

selected policies based on their personal experiences. 
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Figure 4.1.3: Selection of study area and strata formation 

 

 

Empirical model 

To answer the first research question above, the empirical model closely follows the food 

security equation (11W
s
) in a two step approach to ensure the meaningfulness and accuracy 

of the empirical analysis. In step one, calorie intake is considered as a proxy for measuring 

food security (left hand side of eq. 11 W
s
 i.e. FSW

s
). This method is criticized because there 

is a lack of consensus among researchers over threshold levels (Jensen and Miller, 2010), 

it ignores nutrient adequacy (Wolfe et al., 2000), vulnerability and substitution effects of 

income (Jensen and Miller, 2010). The selection is justified on following grounds:  

o to avoid the problems due to lack of consensus among researchers over threshold 

levels, calorie intake is used as dependent variable instead of food security status,  

o assuming a non-linear relationship between calorie consumption and income, the 

substitution effect is expected to be covered by the analysis,  

o the selected household category belongs to the lowest income group, for them food 

intake is more important to fill their stomachs than to choose a tastier food. They 

are the ones who are the most vulnerable ones to become food insecure (Yasin, 

2000). 
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The calorie consumption of each household was calculated using the “7 days recall” 

method from the information provided in Appendix-1. To calculate per capita calorie 

consumption, the calculated calories were adjusted for age and gender formations of the 

sample households using the information provided in Appendix-2. 

In step two, as suggested by the pathways identified in Figure 4.1.2, A two-stage (fold) 

regression model is a suitable analytical technique to solve equation 11w
s
 (see for example 

Peyrot, 1996; Khasnobis and Hazarika, 2006; Bashir et al., 2010a).  In the first-stage 

(fold), impacts of food subsidy and households’ monthly income along with other socio-

economic factors are assessed for calorie intake: the consumption part of equation 11w
s
 

(C(.))
 
. The equation with explanatory variables can be written as:  
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          (12) 

Where:  

iCalln  = natural log of calorie intake of the i
th

 household 

ifSub    = food subsidy received by the i
th

 household (Dummy, ‘0’ did not get 

food subsidy and ‘1’ get food subsidy) 

iMIln   = natural log of monthly income of the i
th

 household  

ifSize    = family size of the i
th

 household  

iHHHA  = age of the i
th

 household  

iDec  = decision making regarding food consumption (Dummy, ‘0’ female, ‘1’  

male) 

iLSA  = ownership of large livestock assets (buffalos and cows) 

iGIMPEdu },,,( = household head’s education level (dummies for P, ‘0’ otherwise. ‘1’ 

primary = 5 years of schooling (grade 5); for M, ‘0’ otherwise, ‘1’ 

middle = 8 years of schooling (grade 8); for I, ‘0’ otherwise, ‘1’upto 
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intermediate = 10-12 years of schooling (10-12 grades); and for G, ‘0’ 

otherwise, ‘1’ graduation or above) 

100  = coefficients of regression 

i  = error term
 

The second-stage (fold) regression solves the income part of equation 11w
s 
(Y(.)) to assess 

the impact of minimum wage rate, wheat support price, urea subsidy and other socio-

economic factors on households’ monthly  income. Equation 13 presents the second fold 

regression as: 

 

          (13) 

Where: 

iMI   = monthly income of the i
th

 household  

iMWR   = minimum wage rate (dummy, ‘0’ worked in the industrial sector and 

did not get minimum wage, ‘1’ worked in the industrial sector and got 

minimum wage) 

iwSub   = gains by the i
th

 household due to wheat support price (Pak rupees) 

iuSub   = gains by the i
th

 household due to urea subsidy (Pak rupees) 

iHHHA  = age of the i
th

 household  

iTear    = total earning members in the i
th

 household  

iFSt  = family structure of the i
th

 household (dummy, ‘0’ joint (combined 

household i.e. more than one household under a common household 

head), ‘1’ nuclear (single household) 
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iLLSA )(  = ownership of large livestock assets (buffalos and cows) by the i
th

 

household 

iSLSA )(  = ownership of small livestock assets (goats and sheep) by the i
th

 

household 

iLH  = land holdings of the i
th

 household (acres) 

iCC  = cash crops grown by the i
th

 household (dummy, ‘0’ no, ‘1’ yes) 

iCCLH *  = interaction term for land holdings and cash crops grown by the i
th

 

household 

iSouth  = region variable (dummy, ‘0’ otherwise, ‘1’ if the i
th

 household is a 

resident of South Punjab)  

iCenter  = region variable (dummy, ‘0’ otherwise, ‘1’ if the i
th

 household is a 

resident of Central Punjab) 

iNorth  = region variable (dummy, ‘0’ otherwise, ‘1’ if the i
th

 household is a 

resident of North Punjab) 

iGIMPEdu },,,( = household head’s education level (dummies for P, ‘0’ otherwise. ‘1’ 

primary = 5 years of schooling (grade 5); for M, ‘0’ otherwise, ‘1’ 

middle = 8 years of schooling (grade 8); for I, ‘0’ otherwise, ‘1’upto 

intermediate = 10-12 years of schooling (10-12 grades); and for G, ‘0’ 

otherwise, ‘1’ graduation or above) 

180  = coefficients of regression 

i  = error term
 

The variables in first-stage (fold) model meets the usual exclusion restrictions due to their 

different roles in each model. There are three common variables in both the models i.e. 

household head’s age, livestock assets (large animals) and household heads’ educational 

status. In the first-stage, household heads’ age is expected to decrease the calorie intake 
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because with increasing age the decision making power reduces that may hinder the 

overall food intake of the household.  Livestock assets (large animals) are expected to 

increase the calorie intake by providing dairy products to the members of a household. 

Similarly, a higher education level of the household head helps improve household food 

security by increasing the knowledge about the nutritional facts of various food items, and 

food safety.  

In the second-stage, age of household head is expected to reduce the income, as older 

persons are physically weak and are unable to do laborious jobs in the fields. Livestock 

assets are expected to increase household income by selling the surplus products of both 

large and small animals (dairy products from large animals and meat from small animals). 

It is expected that the educational level of household head are helpful in adopting latest 

technologies by understanding them completely. Higher education also helps to get higher 

wages from the off farm work.   

There is no inferential method to test the validity of exclusion restriction (van den Berg, 

2007). However, Klein and Vella (2009) suggested the test for hetroscidasticity. For this 

purpose we checked cross-correlations between error terms and dependent variables of 

both equations, which indicated that there is no hetroscidasticity. In addition, to avoid any 

weak chance of hetroscidasticity we applied robust regression. Furthermore, different 

functional forms were tested for the models of both stages and the functional forms given 

in equations 12 and 13 were selected on the basis of number of statistically significant 

exogenous variables, F and T statistics, and a-priori expectations.  

To answer the second research question, the monetary gains are estimated using the 

following methods: 

Monthly Wheat Gains = (government price – average market price)*(amount   

sold)/12, in case the farmers sold at government prices 

otherwise Wheat Gains = 0.  

Monthly Urea Gains     = (Average market price – government price)*(number of 

bags applied)/12 in case the farmers purchased urea at 

government price otherwise Urea Gains = 0.  
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In case of perfect implementation of these policies, the potential gains were estimated 

assuming that everyone sold their wheat at the government price and purchased urea at the 

government’s announced price, i.e.  

Monthly Wheat Gains (potential) = [(government price – average market 

price)*(amount sold)/12]*β (in case of a statistically significant 

variable)]. 

Urea Gains (potential) = [(government price – average market price)*(number of 

bags applied)/12]* β (in case of a statistically significant 

variable)]. 

The monetary gains are not estimated for food subsidy and minimum wage rate because of 

lack of information, but the perceptions were recorded about the implementation of these 

policies. 

To answer the third question, we measured the impacts of the selected policies as 

perceived by the farmers. The perceptions of those household heads who claimed a 

positive impact on their households’ food security were recorded on a 5-point scale 

ranging from negligible (score: 1) to satisfying enough i.e. full agreement (score: 5), with a 

neutral opinion in between (score: 3). Such assessment techniques are commonly used in 

environmental studies (Wegner et al., 2004; Lund et al., 2010; and  Scott, 2010 ), risk 

analysis (Kellens et al., 2011), social studies (Anana and Nique, 2010; Lindert and 

Vincensini, 2010; Iroghama, 2011; and Shatalebi and Shamsi, 2012).  

To identify any similarities or dissimilarities amongst the perceived impacts and the 

estimated monetary gains, cross tabulation is used. For such identification, it is the most 

suitable and commonly used technique (see for example Ewens and Grants, 2001; Bashir 

and Azeem, 2008 and 2009; Amaza et al., 2009; and Kebebew and Urgessa, 2011).  
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RESULTS AND DISCUSSION 

Assessing policy impact as currently implemented 

Determinants of calorie intake (model 1) 

Following the first research question, which focuses on determinants of calorie intake, 

results of the first-stage model are presented in Table 4.1.1, while the descriptive statistics 

of the dependent and independent variables for this stage are presented in Appendix-10. 

Out of the statistically significant variables of the first model, four can be considered as 

policy levers or policy variables (i.e. food subsidy, income, family size and education): 

these appear in the upper part of the table. The largest coefficient of elasticity for these 

variables is that of family size with a value of -0.28, indicating its negative influence on 

per capita food intake. An increase in family size by 1 percent reduces the household food 

intake by 0.28 percent. Food subsidy comes next with a value of +0.11 suggesting that an 

increase of 1 percent in food subsidy increases per capita food intake by 0.11 percent. 

Monthly income is the third most important factor having an elasticity coefficient value of 

0.05, reflecting the importance of monthly income to meet the demand for food. This 

variable might be expected to have a larger elasticity coefficient value, but farmers are 

producing the majority of their food themselves and the rest they can buy at a subsidized 

rate from the Utility Stores. However, monthly income remains an important factor 

because of its impact on the demand for food and non food commodities. Finally, we note 

the education variables, which are all significant but have small elasticity coefficient 

values of 0.03, 0.02, 0.04 and 0.01 for primary (5 years of schooling), middle (8 years of 

schooling), up to intermediate (10 to 12 years of schooling) and graduation. The impacts of 

education are usually only visible in the long run, whereas the data for this study recorded 

information for short term impact assessment. Hence, it is likely that a complete 

contribution of education is not picked up in this analysis.  
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Table 4.1.1: Results of first-stage regression model 

 Β Robust S.E. t ξ
(23)

 

POTENTIAL POLICY LEVERS     

 
P
Family Size (THMi) -0.040 *** 0.004 -10.468 -0.28 

P
Receive food subsidy (fSubi) 0.171 *** 0.023 7.936 0.11 

P
Monthly income (MIi) 0.047 ** 0.021 1.998 0.05 

P
Education level primary (Edu(P)i) 0.089 *** 0.036 2.970 0.03 

P
Education level middle (Edu(M)i) 0.112 *** 0.040 3.080 0.02 

P
Education level intermediate (Edu(I)i) 0.136 *** 0.038 4.186 0.04 

P
Education level graduation (Edu(G)i) 0.159 *** 0.048 3.598 0.01 

P
Livestock assets large animals  (LSA(L)i) 0.004 0.003 1.450 0.02 

NON POLICY LEVERS
 

    

Decision making (Deci) -0.050  ** 0.023 -2.168 -0.07 

Household heads’ Age (HHHAi) 0.001 0.001 0.529 0.05 

(Constant) 7.677 *** 0.205 34.461 N/A 

P 
= Policy variables  | R2 = 0.317  |  F = 27.47*** | *** significant at < 1  percent; ** significant at < 5  

percent | S.E. = standard errors 

 

Determinants of income (model 2)  

The results of the second-stage model, which focuses on determinants of income, are 

presented in Table 4.1.2. Out of the statistically significant variables, four can be regarded 

as policy variables or policy levers (i.e. livestock assets large and small, wheat support 

price and intermediate education level): these appear in the upper part of the table. The 

value of the largest coefficient of elasticity amongst these variables is of large livestock 

animals with a value of 0.59, indicating their influence on monthly incomes of farmers. An 

increase of one percent in the large livestock increases farmers’ monthly income by 0.59 

percent. The next largest value is 0.50, for small livestock animals: an increase of 1 

percent in small livestock increases monthly income by 0.5 percent. The elasticity 

coefficient value of wheat support price is the next largest value at 0.30, i.e. an increase of 

1 percent in the support price for wheat increases monthly income of the farmers by 0.3 

                                                 
23 For log-log variables, ξ = βi |   For log-linear variables,  ξ = βi(mean of independent variable) 
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percent. Finally, we note the education level of up to intermediate level (10 to 12 years of 

schooling), which is significant and has an elasticity coefficient value of 0.11.  

Table 4.1.2: Results of second-stage regression model 

 β Robust S.E. t ξ (24)
 

POTENTIAL POLICY LEVERS     

  P
Livestock large animals (LSA(L)i) 323.08 *** 50.74 6.86 0.59 

  P
Livestock small animal (LSA(S)i) 448.28 *** 133.73 3.35 0.50 

 
P
Gains from wheat support price (wSubi) 5.35 *** 1.39 3.66 0.30 

  P
Education intermediate (Edu(I)i) 1241.50 ** 574.21 2.222 0.11 

  P
Education primary (Edu(P)i)

 
540.12 552.84 1.014 0.06 

 
P
Minimum wage rate (MWRi) -270.70 396.31 -0.66 -0.05 

 
P
Gains from urea subsidy (uSubi) 2.17 2.79 0.76 0.04 

  P
Education graduation (Edu(G)i) 820.27 869.54 1.074 0.02 

  P
Education middle (Edu(M)i) 176.92 657.82 0.273 0.01 

NON POLICY LEVERS     

    Total earning members (Teari)  7964.88 *** 336.88 28.15 3.44 

    Land holdings (LHi)
 

 1410.40 *** 264.00 5.024 1.62 

    Cash crops * land holding  (CC*LH)  952.09 *** 343.46 2.703 0.83 

   Resident of South (Southi)  8885.84 ** 790.63 2.080 0.70 

   Family structure (FSti)  2515.50 *** 376.95 6.67 0.32 

   Resident of Center (Center i)  4517.08 644.68 1.063 0.71 

   Household heads’ age (HHHAi) -28.29 18.9 -1.57 -0.41 

   Cash crops (CCi)
 

 1270.17 1306.53 0.969 0.30 

   Resident of North (North i)  3231.90 598.68 0.761 0.25 

   (Constant) -10228.88 ** 1490.84 -2.307 N/A 

P 
= Policy variables  |  R2 = 0.820  |  F = 141.11*** | *** significant at < 1  percent; ** significant at < 5  

percent |  S.E. = standard errors 

 

                                                 
24 For lin-lin variables, ξ = βi(mean of independent variable/ mean of dependent variable) 
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Table 4.1.3 presents the results of earlier studies from various countries around the world, 

for the purpose of comparing with the results of this study. Results in Table 4.1.3 have 

been grouped into three broad categories, depending on whether they are consistent with 

(
S
), contradicted by (

C
) or have a similar pattern to this study’s results, but used different 

methods to calculate the impact (
D
). The results of the present study conform to the 

majority of the studies presented in Table 4.1.3 (marked as 
S
), except for the ‘food 

subsidy’ where the contradiction results from the assumptions made in both studies. We 

assumed the impact of food subsidy in the form of improved calories, while Miller and 

Coble (2006) assumed the impact in monetary terms. Other results for the role of: family 

size and education in households’ per capita food intake; and the role of wheat support 

price for household income, categorized as 
D
 in Table 4.1.3, suggest that the results point 

in the same direction. 
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Table 4.1.3: Results of earlier studies  

Variables Study Economy Units Methods Coefficient 

Values 

Interpretations* 

Food intake (First-stage regression) 

Family Size 

Bashir et al., 

2010 
D
 

Pakistan Numbers Logistic 

Regression  

-3.885 Household size of 7-9 members reduces the chances of food 

security by 98 percent compared to household size of up to 3 

Sindhu et al., 

2008 
D
 

India Numbers Logistic 

Regression 

0.6743 An additional family member increases the probability of 

food insecurity by 96 percent 

Amaza et al., 

2006 
D
 

Nigeria Numbers Logistic 

Regression 

-0.014 

 

An additional family member decreases the probability of 

food security by 1.5 percent 

Food 

subsidy 

Miller and  

Coble, 2006
C
 

USA US $ Auto-regressive 

model 

-0.00007 The direct payments to buy food are not significant having a 

very small elasticity value of  -0.0034 

Households’ 

monthly 

Income 

Lorenzana 

and Sanjur, 

1999
 S

  

Venezuela ξ Regression 0.292 an increase of one percent in income reduced food insecurity 

by 0.292 percent 

Khasnobis 

and Hazarika, 

2006
 S

 

Pakistan ξ Regression 0.68 & 0.46 1 percent increase in cash income improved nutrition by the 

weight-for-height and weight-for-age by 0.68 percent and 

0.46 percent, respectively 

Ngwenya, 

2007
 S

 

Vietnam ξ Regression 0.38 an increase in income by 1 percent was found to increase 

calorie intake by 0.38 percent 

Gyawali et 

al., 2008
 S

 

Nepal ξ Regression 0.1 an increase in income by 1 percent increased food security by 

0.1 percent.  

Education Bashir et al., Pakistan Years of Logistic 1.857 Having an education level of middle (8 years of schooling) 
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2010 
D
 education Regression (middle) 

and 3.037 

(graduation) 

the odds of becoming food secure increased by 6 and with 

graduation level of education the odds increased to 21 

Ojogho, 2009 

D
 

Nigeria Years of 

education 

Logistic 

Regression 

-1.503 

(secondary) 

and -2.562 

(tertiary) 

With an increase of educational level from primary to 

secondary the probability of food insecurity decreases by 

about 78 percent and with tertiary level of education it 

decreased by 92 percent 

Kaiser et al., 

2003 
D
 

USA Years of 

education 

Logistic 

Regression 

-0.34 Higher education levels of mothers within households help 

decreasing the chances of the household becoming food 

insecure by about 29 percent 

Decision 

making 

Ngwenya, 

2007
 S

 

Vietnam Gender Regression 0.23 households headed by females were consuming 0.23 percent 

less calories 

Household Income (Second-stage regression) 

CC * LH N/A N/A N/A N/A N/A N/A 

Livestock 

assets 

Onyeiwu and  

Liu., 2011
 S

 

Kenya Numbers Regression 1.576 One unit increase in sheep increases per capita income by 2.7 

percent 

Wheat 

support 

price 

Ghani, 1998
 D

 Pakistan Pak 

Rupees 

Simulation 

model 

-- A real one rupee increase in wheat support price increases the 

procurement by about 90 thousand tons, using a partial 

equilibrium technique at national level data set. 

Dorosh and 

Salam, 2006
 D 

 

Pakistan Pak 

Rupees 

Multiplier 

analysis  

-- Wheat support prices had relatively small effects on overall 

price levels 

Education 

levels 

Bashir et al., 

2010a
 S

 

Pakistan years Regression  384 An increase of one schooling year increased household 

income by Rs. 384 
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Aikaeli, 2010
 

S
 

Tanzania years Regression 0.326 An increase of one level in the education of household head 

increases  income by one-third 

Ibekwe et al., 

2010
 S

 

Nigeria ξ  Regression 0.819 Household income increases by 0.819 percent with an 

increasing education level of the household heads’ 

Total 

earners 

Aikaeli, 2010
 

S
 

Tanzania ξ Regression 0.522 An increase of one earning member in the household 

increases household income by 0.522 percent. 

Land 

holdings 

Bashir et al., 

2010a
 S

 

Pakistan Acres Regression 407 An increase of one acre in land holdings increased Rs. 407 in 

the household income 

Aikaeli, 2010
 

S
 

Tanzania ξ Regression  0.4 An increase of 1 percent in land use increased household 

income by 0.4 percent 

Ibekwe et al., 

2010
 S

 

Nigeria ξ Regression 0.174 An increase of 1 percent land size increased household 

income by 0.174 percent 

Onyeiwu and 

Liu, 2011
 S

 

Kenya ξ Regression 1.496 A 1 percent increase in land size increased household income 

by 0.09 percent. 

* = Interpretations were made by the authors on the basis of coefficients of variables | Odds ratio = exp(coefficient value);  percent = 100*(odds ratio-1) 

S = Conformed by current study | C = Contradicting results of current study | D = Similar pattern 
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Farmers’ Gains Comparing Actual vs. Perfect Implementation 

Table 4.1.4 compares the gains from both input and output subsidies under actual and 

perfect implementation scenarios (research question number 2 above). The actual 

implementation shows that farmers’ average monthly gain from wheat support price and 

urea subsidy is Rs. 171 (0.9 percent of the average monthly income) and Rs. 61 (0.3 

percent of the average monthly income), respectively. This clearly indicates that farmers 

benefit more from the wheat support price than from the urea subsidy. In case of perfect 

policy implementation, farmers’ gains increase to Rs. 1350 and Rs. 1300, (about 7 percent 

of the average monthly income) respectively. This suggests that current implementation 

captures only 13 percent and 5 percent, respectively, of each policy’s potential benefits.    

Table 4.1.4. Perfect vs. actual implementation 

Implementation 

Wheat Support Price Urea Subsidy 

t-value Mean 
95 percent CI 

t-value Mean 
95 percent CI 

Lower Upper Lower Upper 

Actual 26.2*** 171 (6) 158 184 20.2*** 61 (3) 55 68 

Perfect 50.8*** 7225 (142) 6945 7505 42.2*** 1620 (67) 2714 2980 

Perfect if βs = 1 50.8*** 1350 (27) 1300 1400 42.2*** 1300 (31) 1250 1370 

Data source: Field survey 2010-2011 

*** Significant at < 1 percent   |  Figures in parenthesis are Standard Errors  

The gains under perfect implementation are calculated, assuming that every farmer 

receives a subsidy, by multiplying the coefficients of both policy variables with their 

respective gains. Theoretically, one rupee increase in subsidy generates one rupee in the 

income of farmers. In our results, the coefficients are greater than one (5.35 and 2.17) 

which might be due to lack of information provided by the farmers. In the study area, 

farmers do not keep records of their farms, hence they had to rely on their memory to 

provide the information. Supposing the coefficients are equal to one for both policy 

variables, there is a slight difference in average gains from both policies (wheat support 

price generates slightly higher benefits in terms of monetary gains). This corresponds to 
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the results of the second regression model above, which show that the gains from the urea 

subsidy are statistically non-significant. 

The comparison of actual versus perfect implementation of minimum wage rate and food 

subsidy was not possible due to lack of information. Farmers were unable to provide 

information on the proportions of their incomes earned from industrial sector and the 

proportions of food purchases from the Utility Store outlets, but we recorded their 

perceptions based on their experiences for both of these policies.  According to these, more 

than 90 percent of the respondents reported that the policies are not implemented properly 

(Table 4.1.5). These results are in line with those presented above (Table M10-4) about the 

implementation of supply side policies.  

Table 4.1.5. Implementation of food subsidy and minimum wage rate 

Policy implementation Frequency Percent 

Unsatisfactory  537 93.2 

The total sample of respondents here was 576 

Data source: Field survey 2010-2011 

 

These results indicate a clear gap between the actual and a perfect implementation of the 

supply side policies. In addition, the low satisfaction level of respondents regarding the 

implementation of the demand-side policies yields the same picture. This suggests that 

these policies are poorly implemented.  

Perception-based Impact Analysis  

Table 4.1.6 presents the results of farmers’ perceptions (research question number 3 

above) about whether or not they were able to improve their household’s food intake as a 

result of these policies. According to these results, a fair proportion of the respondents (62 

and 59 percent) have reported that they were able to improve their families’ food intake as 

a result of the demand side policies, i.e. food subsidy and minimum wage rate, 

respectively. For the supply side policies, 65 and 54 percent of the respondents have 

reported the same for wheat support price and urea subsidy, respectively.  
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Table 4.1.6: Policy impact assessment (n = 576) 

Policy impacts             Food subsidy MWR
(1)

 WSP
(2)

 Urea Subsidy 

Household 

Food Intake 

Improved 

356 

(61.8) 

342 

(59.4) 

372 

(64.6) 

313 

(54.3) 

Figures in parenthesis are the percentages 
(1) Minimum Wage Rate 
(2) Wheat Support Price 

 

Figure 4.1.4 reports the perceived policy impact by the respondents who reported ‘yes’ to 

the questions “Have you received the subsidies offered by the government and were you 

able to improve your household food intake due to these policies?” (Table 4.1.6). Figure 

4.1.4 provides further information regarding the extent to which respondents benefited 

from these policies. This is shown on a scale of 1 to 5, 1 being negligible and 5 being fully 

satisfactory.  In the case of the minimum wage rate and the urea subsidy, none of the 

respondents ranked them above the middle value of 3, which indicates that these policies 

have a small impact on their household food security. On the other hand, in the case of the 

food subsidy and wheat support price, 30 percent and 60 percent of the respondents 

reported that the impact of these policies is ‘somewhat satisfactory’ (represented by level 

4) on their household food security. This indicates that these two policies have a 

comparatively greater impact than minimum wage rate and urea subsidy. These results are 

in line with the estimation of impacts given in Tables 4.1.1 and 4.1.2. The Cronbach’s 

alpha for the four impact perception items is 0.67, indicating reasonable internal 

consistency. 
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Figure 4.1.4: Policy impact assessment using perceptions 

 

1 = negligible, 2 = very little, 3 little, 4 = somewhat satisfactory, 5 = satisfactory 

Perceptions from personal experience can be altogether different from policy effectiveness 

as estimated by the researcher. To verify this, we compared the results of perceived 

impacts and estimated monthly monetary gains from wheat support price and urea subsidy 

(supply-side policies) using cross tabulation. The estimated monetary gains were grouped 

into six categories so as to correspond to the perceived impacts, with the following 

equivalences: 0e (Rs. 0) ≈ no impact (level 0), 1e (Rs. 1 to 51) ≈ negligible (level 1), 2e 

(Rs. 51-100) ≈ very little (level 2), 3e (Rs. 101-200) ≈ little (level 3), 4e (Rs. 201-300) ≈ 

somewhat satisfactory (level 4), and 5e (Rs. 300+) ≈ satisfactory (level 5).  

In the case of wheat support price (panel A of Table 4.1.7), 100 percent of the respondents 

(about 2 percent of the total 372) who reported the impact as ‘very little’ (level 2) in fact 

benefited from estimated monthly gains corresponding to level 3 or above. Similarly, out 

of the 372 respondents, 131 reported the impact as ‘little’ (level 3), when  7 percent were 

measured as benefiting at levels 1 or 2 (less than Rs. 200) and 68 percent at levels 4 or 5 

(above Rs. 201). A total of 221 respondents (59 percent of the total 372) reported that they 
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perceive the impact of wheat support price to be ‘somewhat satisfactory’ (level 4), when 

32 percent of them were measured as benefiting at levels 1, 2 or 3 (less than Rs. 200) and 

48 percent at level 5 (more than Rs. 300).  13 respondents (out of the 372) reported the 

impact of wheat support price to be ‘satisfactory’ (level 5), when 23 percent were 

measured as benefiting at level 4 (i.e. Rs 201-300 or ‘somewhat satisfactory’).  

In the case of urea subsidy (panel B of Table 4.1.7), 26 respondents (8 percent of the total 

313 respondents) reported that they perceive the impact of urea subsidy on their household 

food security to be negligible (level 1), when 81 percent of them were measured as 

benefiting at levels 2, 3 and 4. 72 respondents (24 percent of the 313) perceived that the 

impact of urea subsidy is ‘very little’ (level 2). Out of these, 10 percent respondents’ gains 

were estimated to be less than Rs. 51 (level 1) while 66 percent respondents’ gains were 

estimated to be above Rs 100 (levels 3, 4 and 5). On the other hand, 215 respondents (69 

percent of the 313 respondents) reported that they perceive the impact of urea subsidy to 

be ‘little’ (level 3), when 47 percent were measured to gain less than Rs. 101 (levels 1 and 

2) and 6 percent more than Rs. 200 (level 4). 

Table 4.1.7: Perceived vs. estimated gains from wheat support price and urea subsidy 

Policy impacts
(a)

             1e 2e 3e 4e 5e 

(percent) 

A. Wheat support price 
(b)

 

1  0 0 

2  0 0 100 

3  7 24 68 

4  32 20 48 

5  23 77 

B. Urea subsidy 
(c)

 

1  19 81 

2  10  24 66 

3  47 47 6 
(a) = horizontal are the estimated monetary gains, while vertical are the perceived impact 
(b) χ2 = 600***  | (c) χ2 = 605***   

1 = negligible, 2 = very little, 3 little, 4 = somewhat satisfactory, 5 = satisfactory 

1e = Rs. 1-50, 2e = Rs. 51 = 100, 3e = Rs. 101 = 200, 4e = Rs. 201 = 300, 5e = Rs. 301 

Overall, the perceptions regarding policy impacts did not match the estimated monetary 

benefits. If they did, the percentages in the shaded cells of Table 4.1.7 would have been 
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much closer to 100 percent. The majority of the respondents perceived the benefits 

obtained through the wheat support price and urea subsidy as being lower than the 

estimated monthly gains. This suggests that the perceptions are not based on personal 

experiences; they are being driven, at least partially, by other considerations, the 

identification of which is beyond the scope of this paper. 

CONCLUSIONS 

This study aimed to assess the impact of two demand and two supply side policies on 

small farmers’ household food security (owners of up to 5 acres of land). It aimed to 

compare the estimated gains with the perceived impacts of the policies. Accordingly, the 

paper was organized to answer three key questions: What is the impact of selected policies 

on farmers’ household food security? What would have been the impact of these policies if 

implemented perfectly? And, are the perceived impacts of food security policies in line 

with their estimated impacts? 

We conclude from our analysis that two out of the four targeted policies have significantly 

improved food security of small farmers, one each from supply side and demand side 

policies, i.e. wheat support price and food subsidy. The econometric impact assessment 

analysis (research question one) was carried out in two-stages. The first-stage analysis 

revealed that calorie intake is improved by food subsidy, monthly income and education 

levels of household head improve food intake. Household size and household decision 

making (kitchen related rules set by men) deteriorates calorie intake. In the second-stage 

analysis, it was found that the monthly income of farmers is improved by livestock assets 

(both large and small), wheat support price and household heads’ education up to 

‘intermediate level’. Other factors that are important for improving household monthly 

income include: total earning members, land holding, area under cultivation of cash crops, 

residence status in the South region and joint family system.  

On the implementation side, it was found that poor implementation of policies reduce their 

benefits. It was estimated that if wheat support price and urea subsidy were implemented 

perfectly, the farmers’ monetary gains may have gone up by 7 percent of the average 
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monthly income. Similarly, for demand side policies more than 90 percent of the farmers 

reported that these policies were poorly implemented.  

The perceived impacts of the selected polices revealed the same trend and indicated that 

wheat support price and food subsidy are more helpful in improving farmers’ household 

food security than minimum wage rate and urea subsidy. However, these results are only 

of indicative nature, making it difficult to estimate the magnitude of the impacts to 

compare different policies. The comparison of estimated monetary gains and subjective 

perceptions showed a notable divergence implying that there are some other factors that 

drag farmers’ perceptions away from their personal experience.  

However, the lack of information on proportions of income earned from the industrial 

sector, food commodities purchased from the open market, wheat sold at market price and 

number of urea bags purchased at market price was the limiting factor for this study. This 

was due to lack of record keeping and relying on memory to provide the information. 

Despite this limitation, the findings are both timely and important because record numbers 

of individuals and families are experiencing food insecurity in Pakistan (26 percent FAO 

2010). Food insecurity is a reality for many households living in the rural areas, especially 

small farmers.  

Based on our results, at least two implications can be made for both researchers and policy 

makers. For researchers, for countries like Pakistan, the analyses based on estimates of 

policy effectiveness are a better choice than analyses based on perceptions of policy 

effectiveness. Further studies should be designed to assess the negative impacts of poor 

policy implementation. For policy makers in Pakistan, it is better to emphasize wheat 

support price. Furthermore, the results suggest that, because of poor implementation, only 

13 percent of the wheat support price’s potential appears to have been tapped. It is clear 

that the quality of policy implementation can and should be improved. 
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ABSTRACT 

The study aims to assess the impact of two short term demand-side policies on the food 

security of landless rural households. A conceptual model is designed to work out the 

policy impact pathways using a partial equilibrium technique. Primary data from 576 

landless rural households was analyzed using a two-fold regression model. It was found 

that food subsidy significantly improves food intake along with monthly income, livestock 

assets (large animals) and household heads’ education levels of intermediate and 

graduation. In the second fold analysis, monthly income increases due to the minimum 

wage rate, joint family system, livestock assets (large animals), and education level of 

intermediate and graduation. 

Keywords: Demand-side policies; impact assessment; rural food security; landless 

households; Punjab; Pakistan  

INTRODUCTION 

Pakistan’s economy depends on its agricultural sector which contributes about 22 percent 

towards the GDP. It employs about 45 percent of the total labor force of the country and 

has a substantial contribution to country’s exports. It also supplies raw materials to the 

industrial sector and markets for industrial goods (GOP, 2011). It is one of the leading 

producers of many agricultural commodities of the world (FAO, 2011). Table 1 shows the 

rankings of some agricultural commodities produced by Pakistan.  

Table 4.2.1: Pakistan’s production ranks for 2010 

World ranks (2010) Commodities 

1 Goat skins 

2 Buffalo milk, buffalo meat, oilseed, roots and tubers  

3 Chick peas, goats (live), cotton seed, chillies and peppers 

4 Cotton lint, barley flour, wheat flour, goat meat and goat milk 

5 Dates, spices and citrus juice 

6 Sugarcane  
 Source: (FAO, 2011) for the year 2010 
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Despite the fact that Pakistan is one of the leading producers of many agricultural 

commodities, attained food self sufficiency in the 80s (Gera, 2004) and continuously 

retained this status (Bashir et al., 2007 and 2012), the proportion of undernourished 

population is very high i.e. 26 percent (FAO, 2011). The majority of the population (66 

percent) of the country lives in rural areas which is, directly or indirectly, dependent on 

agriculture for its livelihood. These people, especially the landless households, are the 

most vulnerable to food insecurity because they have to deal with food uncertainty on a 

daily basis (Yasin, 2000).   

Like other developing countries, the governments in Pakistan considered short term 

policies to cope with food insecurity. These policies can be grouped into two categories: 

the demand-side and supply-side policies (Bashir and Schilizzi, 2012). The main focus of 

this paper is to analyze the impact of two demand-side policies on food security of the 

landless rural households. Key research questions are: 

1. What levels of food security are experienced by the landless rural households 

in the Punjab; and  

2. What is the impact of selected short term policies on landless rural households 

at the province level? 

METHODOLOGY 

Conceptual model 

The main focus of the current study pertains to the analysis of short term policies from the 

perspective of landless rural households. It is assumed that all others (urban households, 

small and large scale farmers, etc.) remain unaffected and the impacts of all other policies 

on the food security of landless rural households are minimal and can be considered 

constant. To such a particular focus, a partial equilibrium framework is the best choice 

because: data on other sectors of the economy and non-target household categories is  

usually insufficiently specific (Rausser and Irwin, 1989); the need of disaggregated data 

(Sadoulet and de Janvry, 1995 and Ragona and Mazzocchi, 2008) for more detailed 

predictions of short term food security policies; and the empirical simplicity of its 
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framework that allows the analysis of the direct effects of short term policies on food 

security (Rausser and Irwin, 1989) 

For this study, the selected demand-side policies are food subsidy and minimum wage rate. 

Food subsidy aims to improve the access to food by providing food items at lower prices at 

Utility Stores Corporation’s (USC) wide network of outlets throughout the country25. On 

the other hand, Government has fixed the minimum wage at Rs. 7000 per month for the 

industrial sector. The aim of this policy is to increase household access to food by ensuring 

them a minimum monthly income. It is implemented by the labor department. Households 

whose heads or any members are working or has worked in the industrial areas are the 

beneficiaries of this policy because it is only applicable to industrial sector. 

Figure 4.2.1 presents the simplest scenario of policy-food security relationship. The short 

term policies are meant to improve household food security (‘A’ in Figure 4.2.1). In 

reality, this relationship is indirect because of the complexities of food security 

phenomenon. There are several socio-economic factors that are responsible for any 

improvement or deterioration in household food security (‘1’ in Figure 4.2.1). The policies 

help improve these factors that in turn improve household food security (‘B’ in Figure 

4.2.1), but this relationship is also an indirect one because the policy instruments are 

dependent on some institutes to be implemented.  

 

 

 

 

 

 

 

                                                 
25 see for reference www.usc.com.pk  

http://www.usc.com.pk/
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Figure 4.2.1. Policies and rural household food security  

 

Source: Author’s design 

From the literature we know that there are certain socio-economic factors that are 

responsible for a change in household food security. Figure 4.2.2 explains the model 

presented in Figure 1 in terms of socio-economic factors and possible impact pathways.  

Household calorie intake is considered as a proxy for food security. The socio-economic 

factors listed in the dotted frame are the product of literature review. The impact pathways 

are drawn from the above information on policy goals. Food subsidy is supposed to 

improve the calorie intake directly while the minimum wage rate improves household 

income which in turn improves calorie intake.  

Figure 4.2.2: Policy impact pathways 

 

Source: Author’s design 
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Data collection and empirical model 

The study uses primary data to assess the impact of selected policies on food security at 

rural household level. For this purpose, the Punjab province was selected because: it is the 

most populous province of the country, more than 55 percent of the total population lives 

here (GOP, 1998); it has the largest agricultural share in country’s agricultural GDP i.e. 57 

percent (GOP, 2011); and it is the home to 74 percent landless households. The selection 

of the study area, however, does not imply that the problem of food insecurity does not 

exist in other provinces and / or the policies are working fine there.  

The province has 36 districts that can be grouped into three regions on the basis of 

geographical homogeneities as:  

 North Punjab comprises of the districts situated at 350 to 900 meters above sea 

level and situated towards north of the province; 

 Central Punjab contains  districts having mostly plains; and  

 South Punjab covers the districts situated in south of the province having mixed 

characteristics of desert and plains.  

Figure 4.2.3: Selection of study area and strata formation 

 

 

Figure 4.2.3 shows the division of study area into 3 sub-regions that these regions were 

heterogeneous in terms of district numbers. There were 8, 17 and 11 districts in North, 
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Central and South Punjab regions, respectively. One third of the districts were considered 

a reasonable representative sample. A proportionate sample was drawn from each region. 

As a result three districts each from South and North Punjab and six districts from Central 

Punjab were selected according to homogeneity of different attributes (population, number 

of villages, irrigated and non irrigated land, and per capita and per acre wheat production: 

(see details in Appendix 12). One percent of the villages (6) were randomly selected from 

each district. From each village 8 landless households were selected randomly that made 

total sample size of 576 households. 

The information on various aspects of food security and policy impacts was collected by a 

comprehensively designed interview schedule under three main categories: general and 

demographic information of the household; the consumption of different food items on 

weekly basis; and the income, expenditures and policies impact. 

Calorie calculation 

Calorie intake is considered as a proxy for food security. The calorie consumption method 

is criticized on various grounds including: there is a lack of consensus among researchers 

over threshold levels (Jensen and Miller, 2010); it ignores impact of nutrient adequacy 

(Wolfe et al., 2000); it does not account for the vulnerability; and the substitution effects 

due to an increase in income people may choose a tastier food having more calories than 

the simple routine diet are often ignored (Jensen and Miller, 2010).  

The selection of calorie consumption method is justified on the following grounds:  

 to avoid the problems due to lack of consensus among researchers over threshold 

levels, calorie intake is used as dependent variable instead of food security status;  

 it is expected that using food intake as a dependent variable instead of food 

security status will take care of the substitution effect. The main assumption 

behind is the non-linear relationship between income and calorie intake; and  

 the selected household category belongs to the lowest income group, for them food 

intake is more important than a tastier food and they are the ones who are the most 

vulnerable ones to become food insecure (Yasin, 2000). 
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For calculating per capita calorie consumption of each household, the ‘7 days recall’ 

method was used to collect the information about the food items consumed in last seven 

days prior to the interview. The information was processed using the calorie guide 

provided in Appendix-1. The calculated calories were adjusted for age and gender 

differences within the households using the adult equivalent units given in Appendix-2.  

Empirical model 

The impact pathways identified in Figure 4.2.2 suggest a two-fold regression model as a 

suitable analytical technique to solve equation (8
P
) (see for example Peyrot, 1996; 

Khasnobis and Hazarika, 2006 and Bashir et al., 2010a).  The first-fold regression model 

assesses the impacts of food subsidy and households’ monthly income along with other 

socio-economic factors on calorie intake: the consumption part of equation (8
P
). The 

equation with explanatory variables can be written as:  

iiii

iLiiiiiii

EGEIEM

EPLShDhhAhSmIfSubCal









1098

76543210 lnln

 

           (9) 

Where:  

 iCalln  = natural log of calorie intake of the i
th

 household 

 ifSub   = food subsidy received by the i
th

 household (dummy ‘0’ did not 

receive and ‘1’ received) 

 imIln  = natural log of monthly income of the i
th

 household  

 ihS    = household size of the i
th

 household  

 ihhA   = age of the i
th

 household’s head  

 ihD  = decision making regarding food consumption (dummy ‘0’ 

female, ‘1’   male 

 LiLS  = ownership of livestock assets by the i
th

 household (large animals 

i.e. buffalos and cows) 
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 iEP
 

=  education level of primary (5 years of schooling i.e. grade 5) of 

the i
th

 household head (dummy, ‘0’ otherwise. ‘1’ primary) 

 iEM
 

=  education level of middle (8 years of schooling i.e. grade 8) of 

the i
th

 household head (dummy, ‘0’ otherwise. ‘1’ middle) 

 iEI   =  education level of up to intermediate (10-12 years of schooling 

i.e. grade 10 and 12) of the i
th

 household head (dummy, ‘0’ 

otherwise. ‘1’ up to intermediate) 

 iEG   = education level of graduation and above of the i
th

 household head 

(dummy, ‘0’ otherwise. ‘1’ graduation and above) 

 100  = coefficients of regression 

 i  = error term
 

The second-fold regression assesses the impact of minimum wage rate and other socio-

economic factors on households’ monthly income. The equation with explanatory 

variables can be written as:  

 

          (10) 

Where:
 

 imI   = monthly income of the i
th

 household  

 imwr   = minimum wage rate (dummy, ‘0’ worked in the industrial sector 

and did not get minimum wage, ‘1’ worked in the industrial sector 

and got minimum wage) 

 ihhA   = age of the i
th

 household’s head  

 iTE    = total earning members in the i
th

 household  

ii
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 iFt  = family structure of the i
th

 household (dummy, ‘0’ joint 

(combined household i.e. more than one household under a 

common household head), ‘1’ nuclear (single household) 

 iLLS )(  = ownership of large livestock assets (buffalos and cows) by the i
th

 

household 

 iSLS )(  = ownership of small livestock assets (goats and sheep) by the i
th

 

household 

 iEP
 

=  education level of primary (5 years of schooling i.e. grade 5) of 

the i
th

 household head (dummy, ‘0’ otherwise. ‘1’ primary) 

 iEM
 

=  education level of middle (8 years of schooling i.e. grade 8) of 

the i
th

 household head (dummy, ‘0’ otherwise. ‘1’ middle) 

 iEI   =  education level of up to intermediate (10-12 years of schooling 

i.e. grade 10 and 12) of the i
th

 household head (dummy, ‘0’ 

otherwise. ‘1’ up to intermediate) 

 iEG   = education level of graduation and above of the i
th

 household head 

(dummy, ‘0’ otherwise. ‘1’ graduation and above) 

 100  = coefficients of regression 

 i2  = error term
 

Different functional forms were tested and the ones expressed by equations 9 and 10 were 

selected on the basis of number of statistically significant exogenous variables, F and T 

statistics, and a-priori expectations. In addition, there were no correlation between the 

error terms of both the models, and error terms and cross-model dependent variables 

reflecting the robustness of the model selection. Furthermore, to avoid the problem of 

hetroscidasticity, robust regression was opted.  
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There are three common variables in both the models i.e. household head’s age, livestock 

assets (large animals) and household heads’ educational status. In the first-fold model, 

household heads’ age is expected to decrease the calorie intake because increasing age 

weakens the decision making power that may hinder the overall food intake of the 

household.  Livestock assets (large animals) are expected to increase the calorie intake (the 

provision of dairy products to the members of a household). Similarly, with higher 

education levels, the household head can help improve household food security by 

increasing the knowledge about the nutritional facts of various food items, and food safety.  

In the second-fold model, age of household head is expected to reduce the income because 

older persons are physically weak and are unable to do laborious jobs in the fields. 

Livestock assets are expected to increase the household income by selling the surplus 

products of both large and small animals (dairy products from large animals and meat from 

small animals). It is expected that the educational level of household heads help them to 

get higher wages. 

RESULTS AND DISCUSSION 

The descriptive statistics of the continuous variables are presented in Table 4.2.2. It was 

revealed that the calorie intake was in the range of 690 KAD to 4980 KAD with a mean 

intake of 3006 KAD. Monthly income ranged from Rs. 3000 to Rs. 48792 with an average 

of Rs. 13210. The average age of household head was 45 years with a minimum of 23 

years and maximum of 75 years. Family size, in the study area, was as low as 2 members 

to a highest of 18 members, while average family size was 6 members per household.  The 

minimum earners in a household were one and maximum were 5. There were a maximum 

of 15 large and 10 small animals in a household.  

 

 

 

 



 

 206 

Table 4.2.2. Descriptive statistics 

Continuous variables Min Max Mean Std. Dev 

Calorie intake (Cali) 590 4980 3006 879 

Monthly income (MIi) 3000 48792 13210 6424 

Household heads’ age (HHHAi) 23 75 45 10 

Family size (fSizei) 2 18 6 2 

Total earning members (Teari) 1 5 1 1 

livestock large animals (LSA(L)i) 0 15 1 2 

livestock small animal (LSA(S)i) 0 10 1 1 

Data source: Field survey  

Appendix-11 presents the descriptive statistics of the dummy variables. According to the 

results, about 36 percent of the respondents were having only primary education (5 years 

of schooling i.e. grade 5) followed by 15 percent having up to intermediate level of 

education (10-12 years of schooling). The majority of the respondents (59 percent) 

reported that they were able to get the food subsidy at the outlets of Utility Stores 

Corporation. Similarly, about 70 percent of the respondents told that they worked in the 

industrial sector and 94 percent of them said that they got the government’s announced 

minimum wage. Males were responsible for food related decisions in about 74 percent of 

the households. The majority of households belonged to nuclear family type i.e. 72 

percent. 

Results of Regression models 

First fold model 

The results of the first-fold regression model are presented in Table 4.2.3.  It was found 

that out of ten variables, seven are statistically significant including food subsidy, monthly 

income, household head’s age, household size, livestock assets (large animals) and 

educational levels of intermediate and graduation and above. Only the results of the 

statistically significant variables are explained below: 
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Food subsidy (fSubi) 

As expected the coefficient of food subsidy is positively significant implying a positive 

relationship with calorie intake. The value of the coefficient of elasticity for this variable is 

calculated as 0.144 implying that an increase of one percent in food subsidy will increase 

calorie intake by 0.144 percent.  

It is the first study in Pakistan to find out the impact of food subsidy given by the 

government through Utility Stores Corporation. Various impact assessment efforts have 

been made for countries, for example, Capps and Kramer (1985) found a positive impact 

of food stamp scheme in USA using a different methodology. Similar results were found 

by Miller and Coble (2006) and Gundersen and Zaliak (2003) for the same program in 

USA, but using different methodologies (seemingly unrelated regression and variance 

decomposition, respectively). For India, Chellaraj et al. (1992) found a positive impact of 

food subsidies using seemingly unrelated regression model. 

Monthly income (mIi) 

The coefficient of the natural log of monthly income has a positive impact on food intake. 

Both of the variables are in log form, the coefficient value is the value of the coefficient of 

elasticity. It implies that an increase of one percent in monthly income will increase calorie 

intake by 0.063 percent. Earlier, Lorenzana and Sanjur (1999) found for Venezuela that an 

increase of one percent in income reduced food insecurity by 0.292 percent. Similarly, for 

Pakistan, it was found that women’s earning of cash income is positively impacting 

children’s nutrition i.e. one percent increase in cash income improved nutrition by the 

weight-for-height and weight-for-age by 0.68 and 0.46 percent, respectively (Khasnobis 

and Hazarika, 2006). For Vietnam, an increase in income by one percent was found to 

increase calorie intake by 0.38 percent (Ngwenya, 2007). In Nepal, Gyawali et al., (2008) 

found that an increase in income by one percent increased food security by 0.1 percent.  

Household heads’ age (hhAi) 

The coefficient of household heads’ age is statistically significant with a negative sign that 

implies an inverse relationship between household heads’ age and food intake. The 
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coefficient value explains that an increase of 1 year in age will decrease per capita food 

intake by 0.005 percent. In other words, an increase of one percent in household head’s 

age will decrease per capita food intake by 0.225 percent. Similar relationship was found 

by Bashir et al. (2010b) for Faisalabad district of the Punjab, Pakistan, Titus and 

Adetokubo (2007) for Nigeria and Onianwa and Wheelock (2006) for USA. 

Household Size (hSi) 

The coefficient of household size is statistically significant, having a negative sign. This 

implies an inverse relationship between household size and food intake. The coefficient 

value explains that an increase of 1 member in the household will decrease per capita food 

intake by 0.054 percent while the calculated coefficient of elasticity of this variable 

implies that with one percent increase in household size per capita food intake will 

decrease by 0.342 percent.  

Similar relationship was found by Bashir et al. (2010b) for Faisalabad district of the 

Punjab, Pakistan, Sindhu et al. (2008) for India and Amaza et al. (2006) for Nigeria using 

binary regression technique. 

Livestock assets (large animals) (LSLi)  

The coefficient of livestock assets (large animals) has a positive impact on household’s per 

capita food intake. An increase of one percent in these assets increases per capita food 

intake by 0.009 percent. The results conform to the earlier studies of Bashir et al. (2010b) 

for Pakistan and Haile et al. (2005) for Ethiopia, who found similar impact of livestock 

assets on household food security status. 

Education Levels (EIi) 

It was found that the education level of up to intermediate is statistically significant. The 

value of the coefficient of elasticity suggests that per capita food intake of the households 

whose heads have up to intermediate level of education, increases by 0.13 percent. A 

positive relationship between education levels and food security was found by Bashir et al. 

(2010b) for Pakistan, Ojogho (2010) for Nigeria and Kaiser et al. (2003) for USA using 

binary regression models. 
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Table 4.2.3: Results of first-fold regression model 

Variables β 

Robust 

S.E. t-value 

Elasticities (δ 

)26 

Get food subsidy (fSubi)  0.242 *** 0.025 9.61 0.144 

Monthly income (mIi)  0.063 ** 0.028  2.21 0.063 

Household heads’ age (hhAi)  -0.005***  0.001 -4.27 -0.225 

Family Size (hSi) -0.054 *** 0.006 -8.88 -0.342 

Decision making (hDi) -0.0314 0.026 -1.22 -0.023 

Livestock assets large animals (LSLi)  0.012** 0.005  2.68 0.009 

Education level primary (EPi)  0.040 0.028  1.43 0.015 

Education level middle (EMi)  -0.018 0.035  -0.51 -0.002 

Education level intermediate (EIi)  0.090 *** 0.034  2.65 0.013 

Education level graduation (EGi)  0.079   0.043   1.82 0.006 

(Constant)  7.791 *** 0.267 28.9 N/A 

Data source: Field survey 2010-2011                  

R2 = 0.45  |  F = 44.58*** 

*** significant at < 1 %; ** significant at < 5 %| S.E. = standard errors 

Second-fold model 

The results of the second-fold regression model are presented in Table 4.2.4.  It was found 

that out of ten variables, six are statistically significant at less than 1 and 5 percent 

significance levels. The significant variables include minimum wage rate, household 

heads’ age, family structure, livestock assets (large animals) and educational level of 

intermediate and graduation. The results are explained below: 

Minimum wage rate (mwri) 

                                                 
26 For log-log variables, δ = βi |  

  For log-linear variables,  δ = βi(mean of independent variable) 



 

 210 

The coefficient of minimum wage rate is positively significant implying that minimum 

wage rate has a positive impact on households’ monthly income. The value of the 

coefficient i.e. 2646.63 suggests that every time a household gets minimum wage rate, its 

monthly income increases by Rs. 2646.63. The value of the coefficient of elasticity implies 

that with an increase of one percent chances of getting the minimum wage rate, monthly 

income of landless rural households increases by 0.163 percent. It is the first study to 

assess the impact of minimum wage rate on landless rural households’ monthly income. 

Household heads’ age (hhAi) 

The coefficient of household heads’ age is statistically significant with a negative sign that 

implies an inverse relationship between household heads’ age and households’ monthly 

income. The coefficient value explains that an increase of 1 year in age will decrease 

monthly income of a household by about Rs. 65.60. In other words, an increase of one 

percent in household head’s age will decrease household’s monthly income by 0.224 

percent.  

Family structure (FSti) 

Living in a joint family has a positive impact on monthly income because of pooling the 

resources. Living together in a joint family increases monthly income by Rs. 4924.55.  

 

 

Livestock Assets (large animals) (LSLi ) 

Livestock assets (large animals) are also positively significant implying a positive impact 

on households’ monthly income. An increase of one animal increases monthly income by 

Rs 1169.68. The elasticity coefficient value of this variable implies that an increase of one 

percent in the large livestock increases households’ monthly income by 0.064 percent. 

Earlier, for Kenya it was found that one unit increase in sheep increases per capita income 

by 2.7 percent (Onyeiwu and Liu, 2011). 
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Table 4.4.4. Results of second-fold regression model 

Variables β 

Robust 

S.E. t-value δ 27 

Minimum wage rate (MWRi)  2646.63***  548.35  4.83 0.163 

Household heads’ age (HHHAi) -65.60***  20.82 -3.15 -0.224 

Total earning members (Teari) -210.30  358.260 -0.60 -0.021 

Family structure (FSti)   4924.55***  531.35  9.27 0.105 

Livestock large animals (LSA(L)i)  1169.68 *** 390.62 2.99 0.064 

Livestock small animal (LSA(S)i) -197.19  487.14 -0.40 -0.008 

Education primary (Edu(P)i)  -244.50 480.31 -0.51 -0.007 

Education middle (Edu(M)i)  -228.56  688.03 -0.33 -0.002 

Education intermediate (Edu(I)i)   1779.50**  697.52  2.55 0.020 

Education graduation (Edu(G)i)   5517.76***  1346.30  4.1 0.032 

(Constant)  11587.36 *** 1091.15 10.62 N/A 

Data source: Field survey 2010-2011 

R2 = 0.333  |  F = 22.17*** 

*** significant at < 1 %; ** significant at < 5 %| S.E. = standard errors 

 

Education levels of intermediate and graduation (EIi and EGi) 

Household heads’ educational levels of up to intermediate i.e. 10 – 12 years of schooling 

and graduation and above have a positive impact on monthly income. A household head 

having these education levels ensures an increase in monthly income of Rs. 1779.50 (0.02 

percent) and 5517.76 (0.032 percent), respectively.  Earlier for Jhelum district, Bashir et 

al. (2010) found that increase of one schooling year increased household income by Rs. 

                                                 
27 For lin-lin variables, δ = βi(mean of independent variable/ mean of dependent variable) 
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384. Similarly, Aikaeli (2010) found that with an increase of one schooling year in the 

education of household head, income increased by 0.326 percent. Ibekwe et al. (2010) 

found that household income in Nigeria increased by 0.819 percent with an increase of one 

schooling year of the household heads’ education level. 

CONCLUSION 

The study aimed to assess the impact of two demand-side short term policies (food subsidy 

and minimum wage rate) on food security of landless rural households. The analysis was 

carried out in two folds. The first-fold analysis explained direct relationship of food 

subsidy and various other predictor variables with food intake while the second-fold 

analysis analyzed the relationship of household income with minimum wage rate and 

several other predictor variables. Results stated that food subsidy, monthly income, 

livestock assets (large animals) and household heads’ education levels of intermediate and 

graduation and above improve food intake while household heads’ age and household size 

deteriorates food intake. Monthly income was improved by minimum wage rate, joint 

family system, livestock assets (large animals) and household heads’ education levels of 

intermediate and graduation and above. Household heads’ age was found to decrease 

households’ monthly income.   

The limitation of the study is the lack of information on proportions of food purchased 

from utility stores and other markets; and income earned from minimum wage rate and 

other earnings. Despite this limitation, the findings are both timely and important because 

record numbers of individuals and families are experiencing food insecurity in Pakistan 

(26 percent; FAO 2010). Food insecurity is a reality for many households living in the 

rural areas, especially landless rural households. The results, therefore, provide convincing 

evidence about the positive impact of these policies.  The current study is the first to assess 

the impact of the demand side policies on food security in Pakistan, suggesting the need of 

more rigorous research efforts at household level than have so far been produced.  
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4.3 Concluding Remarks 

 

It was established in chapter 3 (3.3) that small farmers and landless rural households are 

two separate entities. This fact is further endorsed by the policy impact assessment for 

both of these household categories. It is noted that farmers receive extra help in the form 

of supply side policies along with demand side policies. Results (of 4.1 and 4.2) show that 

the impact of both demand side policies is greater for landless households than for farmers. 

For farmers only the food subsidy has significant impact on their household food security. 

The farming households are better off than landless households in terms of per adult 

equivalent calorie intake, monthly income, ownership of livestock assets and education. 

The family size of farming households is relatively smaller than that of landless 

households. Similarly, the households who received food subsidy belonged to a higher 

monthly income group. Furthermore, the difference between monthly incomes of first and 

third terciles was higher in landless households (8 percent of their average monthly 

income) than that of small farmers (6 percent of their average monthly income). This 

suggests that policy targeting is wrong in terms of improving rural household food 

security. This implies that a targeted policy should be implemented. 
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CHAPTER 5: CONCLUSION 

 

This thesis aimed to identify the methods required to improve the performance of regional 

or national food security policies. To achieve this aim, the objectives were to identify: the 

food security trends in Pakistan overall and of a target population in particular; the 

determinants of rural household food security; the impacts of food security policies and of 

their implementation on the food security status of rural households in the Punjab, 

Pakistan; and the policy design options that are most likely to maximize the chances of 

success of food security policies for the target population.   

ACADEMIC CONTRIBUTIONS 

Despite the availability of a large literature on food security and its determinants, this 

thesis contributes to scholarship in at least five important aspects:  

The critical review of literature brings together three different strands of food security, i.e. 

measurement, determinants and policy assessment. It highlights the importance of 

obtaining prior knowledge about the socio-economic characteristics of the study areas for 

selecting any measurement method. In addition, it suggests a review model that emerges 

with a comprehensive framework for organizing food security determinants. This 

framework can serve as the basis of future studies. Furthermore, it highlights the 

weaknesses in food security policy assessment in Pakistan and advocates disaggregated 

policy assessment. 

The methodological discussion on food security measurement and vulnerability of 

households to becoming food insecure is the second major contribution of this thesis. It 

proposes an index on based calculations using at least 52 weeks’ food intake readings to 

measure food security when the dietary intake assessment method is used. It also applies, 

for the first time, value at risk, a concept imported from financial analysis, to assess 

vulnerability to food insecurity. 
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The third major contribution is the disaggregation model that suggests three different 

levels of assessment for food security determinants. It can also be applied to assess policy 

impacts.  

The model of policy assessment is the fourth major contribution that identifies policy 

impact pathways and helps reduce bias in model specifications. Fifthly and finally, it 

compares estimated policy gains with gains as perceived by stakeholders. This is the first 

time that such a comparison is made in food security policy assessment. 

KEY FINDINGS  

This thesis yields at least four key findings based on empirical results of secondary and 

primary data, each of which is new to the literature. The first is that Pakistan is a food 

sufficient country at the national level, but at the household level in rural areas of Punjab, 

23 percent of the sample households were measured as being food insecure. Of these, 19 

percent were small farmers and 27 percent were landless households. This implies that on 

average one in every fourth rural household is food insecure, which is alarmingly high. 

The main factors which contribute to rural household food security include: livestock 

assets (large and small), monthly income, education level, family size and family structure. 

Although knowledge of these factors is not new, their relative contribution and their 

ranking is, at least for the Punjab region of Pakistan.  

The second key finding is that the disaggregated assessment of the determinants of rural 

food security at micro (household) level yields sufficient extra information to improve 

policy. The results of disaggregation analysis appoint towards a targeted policy to tackle 

the problem of high food insecurity in Pakistan, as opposed to the current blanket policy 

approach.  

The third key finding is the impact assessment of four short term policies: two supply side 

i.e. wheat support price and urea subsidy; and two demand side i.e. food subsidy and 

minimum wage rate. For small farmers, one each from supply side (wheat support price) 

and demand side (food subsidy) policies are found to have a significantly positive impact 

on their household food security. In addition, a notable divergence is identified in the 
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comparison of estimated monetary gains and subjective perceptions, implying that there 

are some other factors that drag farmers’ perceptions away from their personal experience. 

For landless rural households, both demand side policies substantially improve their 

household food security.  

The fourth key finding is that poor implementation of these four policies reduce their 

benefits. It was estimated that if the wheat support price and the urea subsidy were 

implemented perfectly, the farmers’ monetary gains may have gone up by 7 percent of 

their average monthly income. Similarly, for demand side policies, more than 90 percent 

of the respondents (farmers and landless households) reported that the policies are not 

implemented in a way that their full impact potential is achieved. The respondents also 

complained that the lack of interest by policy implementers is the main cause of poor 

implementation, followed by corruption and lack of knowledge.  

POLICY IMPLICATIONS 

A number of policy implications emerge from the empirical findings in this thesis. The 

first set of implications arises from the analyses of food security determinants. In the short 

to medium term, the results suggest that for small farmers, emphasis should be put on 

small livestock – goats and sheep production. Government can do this by providing rural 

households with the latest production techniques and educating them about the most 

important livestock for their food security through the extension department. Additionally, 

income earning opportunities should be made available to the households. For example, 

rural households must be provided with soft loans (flexible micro financing) to initiate 

their own small scale businesses e.g. (honey) bee-keeping, leather-work, handicrafts, 

pottery, wood-work, etc.  

In the long term, special emphasis must be given to secondary education through 

increasing the enrolments in higher secondary schools and colleges as well as improving 

the infrastructure. Furthermore, by restructuring the technical educational programs, more 

short term outcomes can also be achieved: for example introducing training courses on the 

latest techniques in various cottage industry programs i.e. bee keeping, leather-work, 
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handicrafts, pottery, wood-work, etc. This study also shows that government effort into 

making family planning programs more effective should eventually pay off in terms of 

increased rural food security. 

The second set of implications arises from policy assessment analyses. Our results suggest 

that a targeted policy can yield better results than the current blanket policy. In the case of 

farmers, only wheat support price from the supply side policies should be emphasized.  

The impact of food subsidy (for both farmers and landless households) may be further 

increased by targeting the neediest people. For this purpose, help may be sought from the 

success stories of various projects around the world, e.g. food for work, school food 

projects, etc.  Furthermore, the implementation of policies should be improved to tackle 

leakages. This can be done by keeping a proper check and balance on the implementers 

and providing them with proper training (or refresher trainings) and motivation 

periodically regarding the goals of the policies. 

SUGGESTIONS FOR FUTURE RESEARCH 

Future research suggested by the key results of the study 

Several potentially important lines of continued research emerge from this thesis. First, the 

selection of a food security measurement method should be based on the social and 

cultural norms of the countries or regions under investigation (Section 2.1). Secondly, 

selection of the food security definition is crucial for judging ground realities. It is 

recommended that the definition or threshold level defined by the health departments of 

relevant study areas be selected (Section 2.1). In case of selection of the dietary intake 

assessment method, we recommend using the food security index of Table 3.2.2. 

There is a potential for research on the importance of factors affecting food security. The 

conceptual model (Figure 2.2.1) and the framework for organizing the determinants of 

food security (Figure 2.2.2) can serve as a basis for future analytical and econometric 

studies. There is substantial scope for additional research on effective and efficient use of 

food (that is, food utilization) which is an essential component of food security along with 

the other two components, food availability and accessibility. Additionally, the 
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significance identifying households who are not food insecure in the immediate future but 

have a high risk of becoming so later on, or in the event of a climatic or economic shock, 

demands rigorous research on vulnerability aspects. 

There is also potential in more disaggregated assessment of food security determinants as 

well as food security policies at micro levels. The model of disaggregation (Figure 3.3.1) 

can serve as a basis for such studies in other regions or countries using different analytical 

approaches. Additionally, ranking the factors for their relative importance to food security 

is a relatively new concept that needs to be refined in future research projects (Tables 3.3.4 

and 3.3.5). 

For developing countries like Pakistan, there is scope to identify economic efficiencies 

associated with raising different types of livestock by small farmers, because the 

descriptive analysis in our study revealed that farmers tend to raise large livestock rather 

than small; but the regression results (Table 3.3.4) showed that the contribution of small 

animals (129 percent) is far greater than that of large animals (10 percent). In addition, 

there is a potential for research in policy assessment analyses that compares monetary 

gains estimated from survey data with the subjective perceptions of the respondents (Table 

4.1.7). There is also a substantial scope for additional research on the assessment of the 

negative impacts of poor policy implementation (Table 4.1.4). 

Future research suggested by the limitations of the study 

The limitations of this study include: the absence of household time series data; lack of 

information on the proportions of households’ income earned from the industrial sector; 

proportions of food purchased from utility stores and open markets; proportions of wheat 

sold at government’s as opposed to open market price; and proportions of urea bags 

purchased at government’s as opposed to open market prices.  

Better record keeping can help overcome these limitations. In Pakistan, farmers don not 

keep record in black and white and rely on their memory which is a main hindrance to 

access towards gathering complete information. This could be solved in two ways: one, 

researchers can invest extra time, effort and budget in data collection and record each 
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transaction using diary method; and second, government should provide training and 

motivate farmers on the importance of record keeping through the extension department. 
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APPENDIX 1: FOOD COMPOSITION TABLE 

Amount in 100g of edible portion 

Name of Food kcal Name of Food kcal 

Corn Whole grain flour 276 Apple 57 

Rice Polished Fried 268 Banana Ripe 96 

Vermicelli 345 Dates Dried 293 

Wheat Whole grain flour 357 Dates Fresh 131 

Wheat flour Granular 370 Guava Whole 73 

Wheat Bread 369 Lemon 30 

Wheat Bread 259 Lichi 62 

Wheat Bread 364 Mango Ripe 64 

Wheat Bread 293 Melon Water 23 

Wheat Bread  263 Mandarin 44 

Wheat Flour 440 Orange Sweet 43 

Broad Bean Cooked 175 Peach 47 

Chickpea Cooked 187 Pomegranate 66 

Lentil Cooked 178 Zizyphus 79 

Mung Bean Cooked 120 Butter Milk 31 

Mash Cooked 158 Curd 52 

Bath Sponge 18 Cream 361 

Bottle Gourd 15 Milk Buffalo Fluid Whole 105 

Bringal 26 Milk Cow Fluid Whole 66 

Cauliflower 27 Milk Goat Fluid Whole 70 

Cocumber 16 Yogurt 71 

Lady Finger 35 Ice-cream 148 

Spinach 27 Beef 244 

Tinda 23 Buffalo Meat 123 

Carrots 37 Chicken Meat 187 

Onion 44 Goat Meat 164 
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Potato 83 Sheep Meat 175 

Reddish 23 Chiken Egg White  400 

Turnip 26 Duck Egg White (Raw) 895 

Cumin Seed 336 Butter 721 

Liquorice Root 212 Ghee 874 

Clove 304 Ghee (Buffalo) 900 

Turmeric 365 Lard (Raw) 899 

Pepper Black 268 Dalda (Hydrogenated Oil) 892 

Corn Oil 900 Jaleebe 395 

Soybean 887 Koa (Whole Buffalo Milk) 401 

Sugar 380 Halwa Sohen 481 

Gur 310 
Carbonated Beverages Pepsi, 

Coke, etc 
39 

Honey 310 Lemon Juice 43 

Barfi 384 Mango Juice 74 

Source: AIOU, 2001  

  



 

 228 

APPENDIX 2: ADULT EQUIVALENT UNITS 

Age groups (years) Male Female 

< 1 0.43 0.43 

1-3 0.54 0.54 

4-6 0.72 0.72 

7-9 0.87 0.87 

10-12 1.03 0.93 

13-15 0.97 0.80 

16-19 1.02 0.75 

20-39 1.00 0.71 

40-49 0.95 0.68 

50-59 0.90 0.64 

60-69 0.80 0.51 

70+ 0.70 0.50 

Source: NSSO, 1995 
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APPENDIX 3: STUDIES MENTIONED IN TABLE 2.2.1 

Sr. # Studies Country Empirical Method 

1 Feleke et al. 2005 R Ethiopia1 Logistic regression 

2 Dontsop et al., 2011 C Nigeria1 Local average treatment effect 

3 Idrisa et al., 2012 R Nigeria1 Probit regression 

4 Balgah and Buchenrieder, 2011R Cameroon1 Principal component analysis 

5 Mendola, 2007 R Bangladesh2 Propensity-score matching 

6 Gyawali and Ekasingh, 2008 C Nepal2 Descriptive and regression 

7 Olagunju, 2007 R Nigeria1 Regression 

8 Bogale and Genene, 2012 R Ethiopia1 Simulation study 

9 Abedullah et al., 2009 R Pakistan2 Descriptive and regression 

10 Bashir et al., 2009 R  Pakistan2 Regression 

11 Karki and Bauer, 2009 C Nepal2 Logistic regression 

12 Bashir et al., 2010 R Pakistan2 Logistic regression 

13 Bashir and Mehmood, 2010 R Pakistan2 Regression 

14 Tefera, 2009 R Ethiopia1 Regression 

15 Eneyew and Bekele, 2012 R Ethiopia1 Logistic regression 

16 Olwande, et al., 2009 C Kenya1 Double hurdle (tobit) 

17 Ayaz et al., 2011 R Pakistan2 Data Envelopment Analysis 

18 Aujla et al., 2010 R Pakistan2 Descriptive 

19 Msuya et al., 2008 C Tanzania1 Stochastic production frontier 

20 Katrin and Karsten, 2011 R Mongolia2 Experimental study 

21 Khan et al., 2010 R Pakistan2 Descriptive 

22 Kumar et al., 2010 R India2 Demand and supply elasticities 

23 Amaza et al., 2006 C Nigeria1 Logistic regression 

24 Maraira, 2006 C Kenya1 Descriptive and regression 

25 Babatunde et al., 2007 R Nigeria1 Logistic regression 

26 Titus and Adetokubo, 2007 R Nigeria1 Descriptive 

27 Oluwatayo, 2009 R Nigeria1 Descriptive and Probit regression 

28 Ndiema et al., 2007 C Kenya1 Descriptive (Chi-square) 

29 Sharif and Merlin, 2001R Indonesia2 Multinomial logistic regression 

30 Ahmad, et al, 2002
 R

 Pakistan
2
 Stochastic production frontier 
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31 Kabbani and Wehelie, 2005C Yemen2 Multinomial logistic regression 

32 Sharifabadi and Boshrabadi, 2011
 R Iran2 Stochastic production frontier 

33 Asadullah and Rahman, 2009 R Bangladesh2 Stochastic production frontier 

34 Sisay and Edriss, 2012
 R

 Ethiopia
1
 Tobit regression 

35 Murthy et al., 2009 R India 2 Log linear regression 

36 Alexander et al., 2009 R Lao PR2 Descriptive 

37 Omotesho et al., 2007 C Nigeria1 Backward stepwise discriminent 

38 Sindhu et al., 2008 R India 2 Logistic regression 

 

39 
Asogwa et al., 2012 R Nigeria1 

P-alpha poverty measures and Food 

Energy Intake method 

 

40 
Rose and Charlton, 2001 R S. Africa1 Descriptive (mean difference etc) 

1 = Africa                   |   2  = Asia   
R= Research paper     |   C = Conference Paper 
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APPENDIX 4: PROVINCE WISE AREA UNDER WHEAT 

 

Data Source: [GOP, 2009] 
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APPENDIX 5: SOCIO-ECONOMIC DIFFERENCES AMONG 

PAKISTAN, NIGERIA AND ETHIOPIA 

Socio-Economic 

Indicators 

Pakistan Nigeria Ethiopia 

Ethnic groups More than 6 

ethnic groups: 

Punjabi 44.68%, 

Pashtun (Pathan) 

15.42%, Sindhi 

14.1%, Sariaki 

8.38%, Muhajirs 

7.57%, Balochi 

3.57%, other 

6.28% 

 

More than 250 

ethnic groups: 

Hausa and Fulani 

29%, Yoruba 

21%, Igbo (Ibo) 

18%, Ijaw 10%, 

Kanuri 4%, Ibibio 

3.5%, Tiv 2.5%. 

More than 11 

ethnic groups: 

Oromo 34.5%, 

Amara 26.9%, 

Somalie 6.2%, 

Tigraway 6.1%, 

Sidama 4%, 

Guragie 2.5%, 

Welaita 2.3%, 

Hadiya 1.7%, 

Affar 1.7%, Gamo 

1.5%, Gedeo 

1.3%, other 11.3% 

Population 187,342,721 (rank: 

6) 

155,215,573 

(rank: 8) 

 

90,873,739 (rank: 

13) 

Urbanization 36% of total 

population (3.1 % 

annual rate of 

change) 

50% of total 

population (3.5 % 

annual rate of 

change) 

17% of total 

population (3.8 % 

annual rate of 

change) 

Education (age 15 and 

over can read and write) 
49.9% 68% 42.7% 

GDP (PPP) $464.9 billion $377.9 billion $86.12 billion 

Source: CIA, 2011 
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APPENDIX 6: DESCRIPTIVE ANALYSIS FOR L1 AND L228 

Variables 

L1 L2-a L2-b  

Aggregate 
(n = 1152) 

Farmers  
(n = 576) 

Landless 
(n = 576) 

South Punjab 

(n = 288) 

Central Punjab 

(n = 576) 

North Punjab 

(n = 288) 

Min Max Mean Min Max Mean Min Max Mean Min Max Mean Min Max Mean Min Max Mean 

CI* 590 4988 3100 612 4989 3193 590 4980 3006 1,576 4,980 3303 590 4,988 2,920 952 4,943 3,254 

MI  2,193 56,217 16,347 2193 56217 19485 3000 48792 13210 7,000 56,216 21,534 2,193 42,833 15,762 3,050 33,600 12,332 

HHHA 22 76 46  22 76 46 23 75 45 24 73 43 25 76 47 22 72 46 

THM 1 25 7 1 25 7 2 18 6 3 19 7 1 25 7 2 14 6 

TE 1 7 1 1 5 1 1 5 1 1 7 1 1 4 1 1 4 1 

LSAL 0 26 3 0 26 6 0 15 1 0 20 4 0 26 4 0 10 2 

LSAS 0 10 2 0 8 4 0 10 1 0 8 2  0 10 2  0 7 1  

Source: Bashir et al., (2012 a, b, c and d) 

Descriptive analysis for L3 

Variables 

South Punjab 

(n = 288) 

Central Punjab 

(n = 576 

North Punjab 

(n = 288) 

Farmers  

(n = 144) 

Landless 

(n = 144) 

Farmers  

(n = 288) 

Landless 

(n = 288) 

Farmers  

(n = 144) 

Landless 

(n = 144) 

Min Max Mean Min Max Mean Min Max Mean Min Max Mean Min Max Mean Min Max Mean 

CI* 1575 4970 3329 1807 4980 3276 612 4988 3044 590 4927 2796 1540 4943 3353 952 4863 3154 

MI 8400 56216 27921 7000 48791 15144 2193 42833 18598 3000 31000 12925 3050 26650 12820 4000 33600 11844 

HHHA 24 65 43 25 73 42 25 76 47 25 75 46 22 72 48 23 68 45 

THM 3 19 7 4 18 7 1 25 7 2 16 6 3 14 7 2 13 6 

TE 1 7 1 1 5 1 1 4 1 1 4 1 1 4 1 1 3 1 

LSAL 0 10 3 0 10 1 0 26 5 0 15 1 0 9 3 0 8 1 

LSAS 0 8 3 0 8 1 0 8 3 0 10 1 0 7 2 0 5 1 

* Calorie Intake (K-calorie/Adult Equivalent/ Day)

                                                 
28 For more details please refer to the additional papers mentioned at page 91 
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APPENDIX 7: COMPARISON OF THE RESULTS OF BINARY 

LOGISTIC REGRESSION MODELS OF L1 AND L2  

Variables 
L1 (%) L2-a (%)  L3-b (%) 

Aggregate Farmers  Landless  South Central North 

pMI 
(Rs. 000) 

10.5
1
 

(0.000) 

1.0
2
 

(0.000) 

10.5
1
 

(0.000) 

NS 

4.0
2
 

(0.000) 

10.5
3
 

(0.000) 

HHHA 
(Years) 

-3.1
1
 

(0.008) 

NS 

-4.5
1
 

(0.012) 

NS 

-2.9
1
 

(0.011) 

NS 

pTHM 
(Numbers) 

-31
1
 

(0.043) 

-26.0
1
 

(0.060) 

-41.8
1
 

(0.070) 

-36.8
1
 

(0.124) 

-30.5
1
 

(0.057) 

-45.6
1
 

(0.125) 

TE 
(Numbers) 

NS 

132.6
1
 

(0.288) 

NS NS NS 

93.8
3
 

(0.363) 

FSt 
(Dummy) 

-34.0
2
 

(0.201) 

NS NS NS NS NS 

pLSAL 

(Numbers) 

NS 

10.1
2
 

(0.039) 

NS 

16.4
2
 

(0.068) 

6.8
3
 

(0.038) 

NS 

pLSAS 

(Numbers) 

31.3
1
 

(0.065) 

128.6
1
 

(0.125) 

NS NS 

26.2
1
 

(0.079) 

99.0
1
 

(0.257) 

pEduP 

(Dummy) 

NS NS NS NS NS NS 

pEduM 

(Dummy) 

NS NS NS  NS NS NS 

pEduI 

(Dummy) 

98.6
1
 

(0.262) 

NS 

177.1
2
 

(0.423) 

NS NS 

367.0
2
 

(0.709) 

pEduG 

(Dummy) 

NS 

355.0
2
 

(0.610) 

NS NS 

144.0
2
 

(0.640) 

NS 

MPS 80.8 % 85.6% 79.9% 88.2% 75.9% 89.2% 

Log-

likelihood 

ratio 

960.5 393.1 494.1 151.5 565.2 161.1 

H-L model 

(df = 8) 

5.2 
(p-value = 0.7) 

3.1 
(p-value = 0.9) 

7.6 
(p-value = 0.5) 

6.0                             
(p-value = 0.6) 

9.9                          
(p-value = 0.2) 

6.5 
(p-value = 0.6) 

Cox & 

Snell R2 
0.22 0.25 0.27 0.23 0.23 0.25 

Nagelkerke 

R2 
0.33 0.40 0.39 0.43 0.33 0.43 

1
 significant at < 1 %; 

2
 significant at < 5 % | NS = Non-significant  |  MPS = Model Prediction Success  |  

Figures in parenthesis are standard errors  |  p Policy variables 

Source: Bashir et al., (2012 a, b, c and d) 
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APPENDIX 8: COMPARISON OF THE RESULTS OF BINARY 

LOGISTIC REGRESSION MODELS OF L3  

Variables South Punjab (%) Central Punjab (%) North Punjab (%) 

 
Farmers Landless Farmers Landless Farmers Landless 

pMI 
(Rs. 000) 

NS NS 

10.5
3
 

(0.000) 

10.5
1
 

(0.000) 

NS 

22.0
2
 

(0.000) 

HHHA 
(Years) 

NS NS NS 

-5.0
1
 

(0.015) 

NS NS 

pTHM 
(Numbers) 

NS 

-52.7
1
 

(0.249) 

-21.5
1
 

(0.069) 

-43.5
1
 

(0.099) 

-34.1
2
 

(0.191) 

-52.2
1
 

(0.197) 

TE 
(Numbers) 

NS NS NS NS 

137.5
4
 

(0.567) 

NS 

FSt 
(Dummy) 

NS NS NS NS NS 

-74.2
4
 

(0.852) 

pLSAL 

(Numbers) 

NS NS NS NS NS NS 

pLSAS 

(Numbers) 

NS NS NS 

55.8
3
 

(0.237) 

127.7
3
 

(0.493) 

NS 

pEduP 

(Dummy) 

NS NS NS NS NS NS 

pEduM 

(Dummy) 

NS NS NS NS NS NS 

pEduI 

(Dummy) 

NS NS NS 

141.3
4
 

(0.568) 

418.1
4
 

(1.028) 

NS 

pEduG 

(Dummy) 

NS NS 

211.1
4
 

(0.747) 

NS NS NS 

MPS 87.5% 88.9% 76.4% 77.4% 86.8% 89.6% 

Log-

likelihood 

ratio 

68.4 75.3 276.3 275.8 71.4 75.3 

H-L model  

(df = 8)  

4.1  
(p- value 0.8) 

2.3  
(p-value 0.9) 

4.4  
(p-value 0.8) 

15.4  

(p-value 0.1) 

4.0  
(p-value 0.8) 

8.6  
(p-value 0.4) 

Cox & 

Snell R2
 

0.20 0.30 0.20 0.30 0.30 0.30 

Nagelkerke 

R2
 

0.40 0.51 0.22 0.40 0.50 0.51 

1
 significant at < 1 %; 

2
 significant at < 5 %; 

3
 significant at <10% ;  

4 
significant at <15% | NS = Non-

significant  |  MPS = Model Prediction Success  |  Figures in parenthesis are standard errors 
p Policy variables 
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APPENDIX 9: MEDIANS OF POLICY VARIABLES 

Level of 

Analyses 
L1 L2-a  L2-b  

Variables Aggregate Farmers  Landless  
South 

Punjab  

Central 

Punjab 

North 

Punjab 

MI
 
 14,400 18,556 11,200 18,004 15,400 12,000 

THM
 
 6 6 6 6 6 6 

LSAS 2 4 1 1 1 1 

LSAL  1 5 1 1 1 1 

Edu 5 5 5 5 5 5 

 

 

Level of 

Analyses 
L3  

Variables 
Central Punjab North Punjab 

Farmers Landless  Farmers Landless  

MI
 
 19,158 11,200 12,743 11,200 

THM
 
 6 6 6 6 

LSAS 3 1 2 1 

LSAL  5 1 3 1 

Edu 5 5 8 5 
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APPENDIX 10: DESCRIPTIVE STSTISTICS  

Continuous variables Min Max Mean Std. D 

Calorie intake-Cali (KAD) 612 4989 3193 809 

Gains from wheat support price-wSubi (Rs) 0 495 ($ 5) 171 ($ 2) 156 

Gains from urea subsidy-uSubi (Rs.) 0 375 ($ 4) 62 ($0.62) 73 

Monthly income-MIi (Rs.) 2193 ($ 22) 56217 

($565) 

19485 

($196)  

9729 

Household heads’ age-HHHAi (Years) 22 76 46 10 

Family size-fSizei (Numbers) 1 25 7 3 

Total earning members-Teari (Numbers) 1 5 1 1 

Land holdings-LHi (Acres) 1 5 4 1 

livestock large animals-LSA(L)i (Numbers) 0 26 6 4 

livestock small animal-LSA(S)i (Numbers) 0 8 3 1 

Household distribution by household heads’ education levels   

Education levels Illiterate Primary Middle Intermediate Graduation 

Number of 

households 

96  

(17 percent) 

195 

(34 percent) 

80 

(14 percent)  

158 

(27 percent) 

47 

(8 percent) 

Household distribution by getting food subsidy 

 Received Did not receive 

Number of households 356 (62 percent) 220 (38 percent) 

Household distribution by off-farm work 

 Worked  Did not work 

Number of households 480 (83 percent) 96 (17 percent) 

Household distribution by receiving minimum wage 

 Received   Did not receive 

Number of households 342 (71 percent) 138 (29 percent) 

Household distribution by decision making 

 Females Males 

Number of households 174 (30 percent) 402 (70 percent) 

Household distribution by family structure 

 Nuclear Joint 

Number of households 348 (60 percent) 228 (40 percent) 
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APPENDIX 11: A PROFILE OF ATTRIBUTES OF HOUSEHOLDS  

Household distribution by household heads’ education levels   

Education levels Illiterate Primary Middle Intermediate Graduation 

Number of households 171  

(29.69%) 

210 

(36.46%) 

65 

(11.28%)  

86  

(14.93%) 

44  

(7.64%) 

Household distribution by getting food subsidy 

 Get food subsidy  Did not get food subsidy 

Number of households 341 (59.2%) 235 (40.8%) 

Household distribution by off-farm work 

 Yes No 

Number of households 506 (87.8%) 70 (12.2%) 

Household distribution by getting minimum wage 

 Get  Did not get 

Number of households 472 (93.28%) 34 (6.72%) 

Household distribution by decision making 

 females Males 

Number of households 149 (25.9%) 427 (74.1%) 

Household distribution by family structure 

 Nuclear Joint 

Number of households 413 (71.7%) 163 (28.3%) 
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APPENDIX 12: DISTRICT SELECTION FOR DATA COLLECTION 

 
S # District Population 

(1998) 

Total Are 

Sown
w
 

Irrigated Non-

Irrigated 

Villages Prod
w 

 
(000 Tonnes) 

per capita 

Prod
w 

(Tonnes) 

per acre 

Prod
w
 

North Punjab    

1 Attock  1,274,935 570,048 70,729 499,319 455 200.31 0.16 0.35 

2 Chakwal 1,083,725 640,927 26,482 614,445 460 169.22 0.16 0.26 

3 Jhelum  936,957 256,443 67,510 188,933 595 99.14 0.11 0.39 

4 Khushab 905,711 1,076,422 321,141 755,281 319 148.58 0.16 0.14 

5 M.B. Din 1,160,552 865,472 859,746 15,726 432 356.94 0.31 0.41 

6 Mianwali* 1,056,620 793,856 555,767 238,089 256 332.75 0.31 0.42 

7 Rawalpindi 3,363,911 566,343 33,223 533,120 1,134 207.8 0.06 0.37 

8 Sargodha 2,665,979 1,744,825 1,743,236 1,589 850 595.85 0.22 0.34 

Central Punjab    

1 Bahawalnagar 2,061,447 1,907,400 1,875,891 31,509 1,114 989.55 0.48 0.52 

2 Chiniot 965,124 N/A N/A N/A N/A N/A N/A N/A 

3 Faisalabad 5,429,547 1,714,293 1,714,184 109 843 845.98 0.16 0.49 

4 Gujranwala 3,400,940 1,356,660 1,347,216 9,444 836 755.03 0.22 0.56 

5 Gujrat 2,048,008 697,981 368,539 329,442 1,086 294.02 0.14 0.42 

6 Hafizabad 832,980 805,759 804,009 1,750 422 464.82 0.56 0.58 

7 Jhang 2,834,545 2,371,371 2,195,942 175,429 1,081 1122.86 0.40 0.47 

8 Kasur 2,375,875 1,264,786 1,252,339 12,447 642 577.47 0.24 0.46 

9 Lahore 6,318,745 465,172 453,719 11,453 360 155.66 0.02 0.33 

10 Narowal 1,265,097 674,106 457,126 216,980 1,316 311.49 0.25 0.46 

11 Nankana Sahib 1,410,000 848,605 848,141 464 470 493.65 0.35 0.58 

12 Okara 2,232,992 1,514,092 1,514,006 86 933 746.72 0.33 0.49 
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13 Pakpattan 1,286,680 971,241 971,241 0 579 516.36 0.40 0.53 

14 Sahiwal 1,843,194 1,092,522 1,092,470 52 531 460.13 0.25 0.42 

15 Sheikhupura 3,321,029 1,136,923 1,135,300 1,623 618 496.14 0.15 0.44 

16 Sialkot 2,723,481 1,069,930 1,001,917 68,013 1,578 543.58 0.20 0.51 

17 T.T. Singh 1,621,593 966,744 966,516 228 544 490.36 0.30 0.51 

South Punjab    

1 Bhakkar 1,051,456 1,919,375 922,081 997,294 557 383.54 0.36 0.20 

2 Bahawalpur 2,433,091 1,628,498 1,617,273 11,225 860 885.01 0.36 0.54 

3 D.G. Khan* 1,643,118 874,636 841,887 32,749 821 388.36 0.24 0.44 

4 Khanewal 2,068,490 1,458,343 1,449,863 8,480 679 714.32 0.35 0.49 

5 Layyah** 1,120,951 1,176,866 984,448 192,418 724 503.86 0.45 0.43 

6 Lodhran 1,171,800 1,061,936 1,059,293 2,643 436 600.34 0.51 0.57 

7 Multan 3,116,851 1,334,483 1,286,969 47,514 533 590.27 0.19 0.44 

8 Muzaffargarh 2,635,903 1.680,741 1,625,324 55,417 977 854.7 0.32 0.51 

9 R.Y. Khan* 3,141,053 2,062,438 2,046,654 15,784 1,368 870.23 0.28 0.42 

10 Rajanpur* 1,103,618 791,339 755,615 35,724 534 406.32 0.37 0.51 

11 Vehari 2,090,416 1,608,161 1,606,920 1,241 778 752,80 0.36 0.47 

 Punjab 

Province 

73,621,290 41,225,501 36,031,559 5,193,942 25,712 18420 0.25 0.44 

* = Flood affected districts | ** = Partial flood affected districts  | 
w 

= Wheat 

 

The selected districts are in bold. 
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APPENDIX 13: QUESTIONNAIRE 

A13.1.  Personal and demographic information of the households 

Respondent’s information   

Name of respondent  

Village / District Name   

Address   

 
Household demographics   
Gender of household head Male Female 

Age of household head  

Total earning hands  

Number of orphans (if any)  
Family Structure  Joint Nuclear 

Age in years  Children 

< 1    

1-9   

10-17  

Adults  

Education level of household head (tick one of the followings) 

Illiterate 5 years of schooling (Primary) 

8 years of schooling (Middle) 10 years of schooling (High) 

12 years of schooling (FSc /FA) Above 12 years of schooling (Graduation) 

Masters Others (Diploma, etc.) 

Decision making regarding food 

purchase / consumption 

Household head (male) Spouse (Female ) 

Tenancy Status                                   
Owner             

 

Owned Areas (acres) 

Rented In Area (acres) 

Rented out Area (acres) 

Tenant Rented in area (acres) 

Landless  Skip 5B, Q5C1-9, Q.6.1-6.6  

Does the household support anyone living outside the home with money or food during last 12 

months?                                                       Yes                No 

Support value in money = RS. ---------------  
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If yes then tick all those that apply 
Other family member(s) living in rural 

area 

Other family  member(s) living in urban area 

Other family member(s) living abroad Others (specify) 

Is the household getting any support (cash, food, non food essential services & goods, etc.) from 

anyone outside the household at present? If yes then what are those? 

Cash for food purchases                               Yes              No 

Cash for other non- food essential (school, fees, rentals, other bills)   Yes              No 

Food (in kind)                                               Yes              No 

Other (specify)   

 

‘at present’ = during last 12 months  

 

A13.2 Food consumption information for calorie intake calculations (Quantitative 

information to measure food security – calorie / protein intake method)) 

 

Food Consumption related data, last 7 and 30 days 

Calorie chart for one household 

Sr. No. English name Urdu name  Quantity 

consumed  

(Kg) (7 days) 

Quantity 

bought  (Kg) 

(30 days) 

Quantity 

Consumed 

(Kg) (30 

days) 

Bread related  

1 Barley  Jou     

2 Rice  Chaval     

4 Wheat grain 

flour 

Aata     

5 Wheat flour  Maida     

6 Wheat flour  Suji     

7 Biscuit  Biscuit     

Garam masala 

8 Garam masala  Masala    

Fats and oil 

9 Butter  Makhan    

10 Banaspati Ghee    

11 Oil  Tail    

Sugar, sweets and beverages 
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12 Sugar Cheeni    

13 Gur      

Legumes 

14 Legumes (4) Dalain     

Vegetables 

15 Onion  Piaz     

16 Potato  Aalu     

17 Vegetables  Sabzi     

Fruits 

18 Fruits  Phall    

Meat 

19 Beef  Ghosht      

20 Chicken  Ghosht     

21 Goat/Lamb Ghosht     

22 Fish Machli    

Egg 

23 Eggs (one 

piece) 

Anda     

Dairy products 

24 Milk  Doodh     

25 Curd  Dehi     

26 Cheese  Paneer     

Other food items which you consume commonly 

27      

28      

29      

30      

31      

32      

33      

 

A13.3.    Household food security qualitative questions (during last 12 months) 
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Q.1. What do you consider as basic daily food requirement for your household? 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

 

Q.2. Considering basic daily food requirements as minimum food intake required for life: do you 

think that the basic daily food intake of your household has improved? 

Yes  No 

If yes, to what extant? 

a. Slightly better 

b. Better 

c. Much better 

If no, then? 

a. Same 

b. Worse 

c. Much worse 

 

Q.3. Did you or other household members ever skip a meal because there was not enough money 

to buy food over last 12 months?  

a. Once a week 

b. Once a month 

c. Once in 3 months 

d. Once in 6 months 

e. Never skipped the meal. 

f. Don’t know 

Q.4. Did you or other household members ever not eat for a whole day because of lack of money to 

buy food?  

a. Once a week 

b. Once a month 

c. Once in 3 months 

d. Once in 6 months 

e. Never happened. 

f. Don’t know 

Q.5. Did you or other household members ever eat less than you or they would have needed to eat? 

a.  Once a week 

b. Once a month 

c. Once in 3 months 

d. Once in 6 months 

e. Never 

f. Don’t know 

Q.6. Sometimes people lose weight because of not having enough to eat. In the past 12 months did 

you lose weight due to not enough food? 

a. Yes 

b. No 

c. Don’t know 
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Q.7. Did you ever cut the size of children’s meals due to not enough food available? 

a.  Once a week 

b. Once a month 

c. Once in 3 months 

d. Once in 6 months 

e. Never  

f. Don’t know 

Q.8. Did any of the children ever skip a meal due to not enough food? 

a. Once a week 

b. Once a month 

c. Once in 3 months 

d. Once in 6 months 

e. Never  

f. Don’t know 

Q.9. Did any of the children ever not eat for a whole day because of lack of money to buy food? 

a. Once a week 

b. Once a month 

c. Once in 3 months 

d. Once in 6 months 

e. Never  

f. Don’t know 

Q.10. “I worried whether our food would run out before we got money to buy more”. What was the 

frequency of this situation? 

a. Once a week 

b. Once a month 

c. Once in 3 months 

d. Once in 6 months 

e. Never  

f. Don’t know 

Q.11. In your opinion what is a balanced meal? 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

Q.12. “We could not afford to eat balanced meals” what was the frequency? 

a. Once a week  

b. Once a month 

c. Once in 3 months 

d. Once in 6 months 

e. Never  

f. Don’t know 

Q.13. “We could not feed the children a balanced diet due to lack of money” what was the 

frequency? 

a. Once a week  

b. Once a month 

c. Once in 3 months 

d. Once in 6 months 

e. Never  
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f. Don’t know 

Q.3.14. How you dealt with such situation (food shortage) over last 12 months? 

(Tick all that apply) 

a. Borrowing from friends, neighbors, relatives, etc. 

b. Stick to simple food (e.g. dal roti or roti piaz) 

c. Reduce expenditures on health 

d. Reduce expenditures on education 

e. Adults skip meals once a day 

f. Selling assets (e.g. cycle, motorcycle, bull, farm equipment, etc) 

g. Others (Please specify)  

-

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

Q.15. Due to heavy flooding in the country general price level is expected to increase with 

expected shortage of food items, how you will deal with such situation, any planning? 

Yes    No  

If yes, please explain -

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

Q.16. Do you smoke? 

    Yes    No 

If yes 

a. Less than half a pack per day 

b. Half a pack daily 

c. One pack daily 

d. Two packs daily 

e. Three packs daily  

f. Four packs daily 

‘a pack’ = 20 cigarettes 

  

Q.17. Which brand do you normally smoke? ____________________ (Please Specify) 
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Q.18. In the past 2 years, what difficulties have negatively impacted your household’s ability to 

meet your food needs? 

 

 

Shock Tick all the difficulties 

identified by the household  

Rank the top 3 difficulties  

Loss of employment/ reduced 

salary  

  

Sickness/ health expenditures 

 

  

Death of household head 

 

  

High food prices  

 

  

Debt to reimburse  

 

  

Insecurity/ thefts 

 

  

Crop disease 

 

  

Animal disease / death 

 

  

Lack of irrigation water 

 

  

Bad climate(poor crop 

yield/harvest) 

  

Others (Please specify) 

 

  

 

A13.4   Income and expenditure data.  

Source of Income  

Number of Earners________  Amount (Rs.) 

Farm Income (over last 12 

months) 

From crops  

From Livestock  

Off-farm Income Dehari dar 

Number of HH Members  

Wage rate (Rs. daily)  

Average worked days per week  

Job Holders (Govt.) 

Number of HH members  

Wages (monthly)  

Job Holders (Private) 

Number of HH members  

Wages (monthly)  

Do you make a pool of incomes of all earning members?                      Yes          No 

If no, do you take share from each earning member to make a pool?    Yes          No 

How much share? _______________ 
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Household Expenditures  

Expenditures on (Rs.) Monthly 

Food 

 

 

Health Doctor Fee  

Medicine  

Clothing 

 

 

Education 

 

 

Weddings (Son, Daughter) 

 

 

Funerals 

 

 

Taxes 

 

 

Weddings of relatives 

 

 

Expenditures on legal matters like courts, police station 

etc. 

 

Other major exp. 

 

 

Proportion of income spent on  (%) Food Health Clothing Education 

 

 

 

*Farm Production, Expenditure and Income Data 

Q.1. Which crops have you grown in last 12 months? (Tick all that apply)  

a. Wheat 

b. Barley 

c. Rice 

d. Cotton 

e. Sugarcane 

f. Maize 

g. Vegetables 

Q.2. Please mention the fertilizers you applied for each of these crops  

Crops Urea (Number of 

bags) 
DAP (Number of 

bags) 
FYM 
Number of 

Trolleys 

Others 
(Number of 

bags) 

Price     

Wheat     

 

Barley     

 

Rice     
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Cotton     

 

Sugarcane     

 

Maize     

 

Vegetables     

Q.3. Please mention the seed rates you used for each of these crops 

Crops Area Sown (acres) Seed Used Kg/acre Prices 

(Rs.) 

Wheat 

 

   

Barley 

 

   

Rice 

 

   

Cotton 

 

   

Sugarcane 

 

   

Maize 

 

   

Vegetables 

 

   

 Q.4. Please mention the plant protection treatments you applied for each of these crops  

Crops No. of treatments / 

acre 

Price / treatment / 

acre (Rs.) 

Total area treated 

Wheat 

 

   

Barley 

 

   

Rice 

 

   

Cotton 

 

   

Sugarcane 

 

   

Maize 

 

   

Vegetables 

 

   

 

 



 

 250 

Q.5. Please mention the expenditures on irrigation for these crops  

Crops Tube well Canal Water 

(Aabyaana)  

(Rs.) 

If Purchased = 

Cost (Rs.) 

If owned at what price 

would you sell (Rs.) 

Wheat 

 

   

Barley 

 

   

Rice 

 

   

Cotton 

 

   

Sugarcane 

 

   

Maize 

 

   

Vegetables 

 

   

 Q.6. Please mention the expenditures on Labor/family labor   

Wage = In cash _______________ Rs. per person per day 

 

  In Kind _______________ Kg. per person per day 

 

Land Rent = (if applicable) -------------------------- (for a year) for ___________ acres 

 

Labor used for  Number of 

persons 

Number of days If different rates for  

sugarcane or other 

crops  

Sowing 

 

   

Weeding 

 

   

Harvesting 

 

   

Spray 

 

   

Q.7. Please mention the expenditures on Marketing of your produce  

Crops Quantity (mds) 

marketed 

Transportation Costs 

(Rs.) to the nearest 

market 

Market charges (Rs.) 

(fee, taxes, etc) 

Wheat 

 

   

Barley 

 

   

Rice 
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Cotton 

 

   

Sugarcane  

 

   

Maize  

 

   

Vegetables  

 

   

Other 

 

   

 Q.A.8. Please mention the expenditures on livestock  

Livestock  Numbers of 

animals (at the 

time of 

interview) 

Feed (Rs. 

Per month)  

Medicine (Rs. 

Per month) 

Other expenditures 

(Rs.) (tools, fence 

replacements, etc.)  

Goats  

 

   

Sheep   

 

   

Buffalo  

 

   

Cow  

 

   

Oxen  

 

   

Chickens  

 

   

Horses/ donkeys  

 

   

Other  

 

   

Q.A.9. Please provide information about any loan taken during last 12 months  

Loan Taken    Yes   No 

 

Source:   Banks   Non-Bank (which one please mention -------) 

 

Purpose:   Production  Personal  Development 

 

Interest rate  ___________________   
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Q.10. Please mention the production per acre and sale price of your farm produce during last 12 

months  

Crops Production per acre (Mds) Price (sold) per unit (Rs/Md)  

Wheat  

 

 

Barley   

 

 

Rice  

 

 

Cotton  

 

 

Sugarcane  

 

 

Maize  

 

 

Vegetables   

 

 

Others   

* Q.11. Please mention; production, consumption and sold livestock during last 12 months 

Livestock Income  Production 

(Kg for Milk and 

Numbers for Meat 

and dozens for 

eggs) 

Home Consumption 

(Kg for Milk and 

Numbers for Meat 

and dozens for eggs)  

sold in market 

Quantity Quantity Price (Rs.) 

Milk     

Goat/ Sheep  

 

   

Cow  

 

   

Buffalo  

 

   

Meat     

Goat 

 

    

Sheep 

 

    

Buffalo  

 

   

Cow  

 

   

Oxen  

 

   

Chickens  

 

   

Eggs (Dozens)   

 

   

Others     
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(*) ‘skip if landless’ 

 

A13.5  Factual information about wheat support price, subsidies on urea and DAP, 

food subsidies and minimum wages 
 Q.1. Did you increase the cultivated area under wheat crop after the last year’s announcement of 

support prices for wheat?  

Yes   No 

If yes, by how much? _______________ (acres) 

For this increase did you use fallow land?   

Yes   No 

 If no, then sacrificed area under which crop? _________________ 

Or did you rent in land? 

     Yes   No 

 If yes, by how much? ________________ (Acres) 

 Q.2. Did you actually get that announced support price at the time of harvest? 

     Yes   No 

If no, what were the reasons? 

i) I did not know where to get the official bags 

ii) Bags were not available due to favouritism  

iii) Use of position for personal gains by the concerned officers 

iv) Others (please specify) 

_______________________________________________________________________________

_______________________________________________________________________________

______________________________________________________________________________ 

 

 Q.3. Did you experience any increment in your income due to support price? 

Yes   No   

 Q.4. Considering basic daily food requirements as minimum food intake required for life: were 

you able to improve your household’s basic daily food requirements due to this increased income? 

     Yes   No 

If yes, to what extent?  

i) Negligible 

ii) Very little 

iii) Little  

iv) Enough 

v) Satisfying enough   

In what way? 
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_______________________________________________________________________________

_______________________________________________________________________________

______________________________________________________________________________ 

 Q.5. Did you get urea and DAP at the government’s announced prices easily? 

     Yes  No   

 If no, what were the reasons? 

i) Black marketing 

ii) Hoarding 

iii) Use of position for personal gains by the concerned officers 
iv) Other (please specify) 

 

_______________________________________________________________________________

_______________________________________________________________________________

______________________________________________________________________________ 

 Q.6. Did you experience any increment in your income due to reduction in prices of urea and 

DAP because of subsidy? 

Yes   No     

 Q.7. Were you able to improve your household’s basic daily food requirements due to this 

increased income? 

     Yes   No   

If yes, to what extent?  

i) Negligible 

ii) Very little 

iii) Little  

iv) Enough 

v) Satisfying enough   

In what ways? 

_______________________________________________________________________________

_______________________________________________________________________________

______________________________________________________________________________ 

Q.8. Did you get food at lower prices from Utility Stores during last 12 months? 

     Yes  No   

Q.9. Was sufficient food available at Utility Stores to meet your household’s basic daily food 

requirements during last 12 months? 

     Yes   No 
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Q.10. What was the quality of that available food during last 12 months? 

i) Very bad 

ii) Bad 

iii) Good  

iv) Very good  

v) Excellent  

 

Q.11. Due to subsidy on food through Utility Stores, were you able to improve your 

household’s basic daily food requirements?  
     Yes  No 

If yes, to what extent?  

i) Negligible 

ii) Very little 

iii) Little  

iv) Enough 

v) Satisfying enough 

How?  

_______________________________________________________________________________

_______________________________________________________________________________

______________________________________________________________________________ 

Q.12.Did you or other members of household who work off farm jobs always get the minimum 

wage rate (Rs. 7000 per month)? 

     Yes   No 

If no, what are the reasons? 

i) Not applied in private sector 

ii) No check and balance from government institutes 

iii) Others (please specify) 

_______________________________________________________________________________

_______________________________________________________________________________

______________________________________________________________________________ 

Q.13. Is this minimum wage sufficient enough for meeting the basic daily requirements of your 

household (including food, clothing, health, education, shelter)? 

     Yes   No 
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Q.14. Due to minimum wage rate legislations, were you able to improve your household’s basic 

daily food requirements during last 12 months?   

Yes   No 

If yes, to what extent?  

i) Negligible 

ii) Very little 

iii) Little  

iv) Enough 

v) Satisfying enough 

How?  

_______________________________________________________________________________

_______________________________________________________________________________

______________________________________________________________________________ 

Q.15. Were support prices for wheat, subsidies on urea and DAP, food subsidies and minimum 

wage rate policies applied as best as possible? 

    Yes   No 

If no, what are the problems (based on respondents’ experience)? 

i) Use of position for personal gains by the concerned officers 

ii) Lack of knowledge of the policy implementers 

iii) Lack of interest in implementing the policies 

iv) Power quest (sense of self importance)  

v) Others (please specify) 

_______________________________________________________________________________

_______________________________________________________________________________

______________________________________________________________________________ 

Q.16. In your opinion for improving the food security, which of the following is more important? 

(Choose one) 

i) The policy itself (priorities, goals, choice of means, availability of funds 

etc.) 

ii) How they are applied locally or regionally  

iii) Both 
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Q.17. Do you think that wheat support price, subsidies on urea and DAP, food subsidies and 

minimum wage rate were the correct choices by the government for ensuring rural household food 

security?  

     Yes   No  Not sure 

 

If no then why? 

 

i) Lack of knowledge of the policy makers 

ii) Lack of interest in local problems 

iii) Copying as such the policies of other countries without considering the 

ground realities 

iv) Power quest (between politicians (policy makers) and policy appliers) 

v) Use of position for personal gains by the concerned officers 

vi) Others (please specify) 

_______________________________________________________________________________

_______________________________________________________________________________

______________________________________________________________________________ 

Q.18. Do you think the behavior of concerned officers who are responsible for the application of 

policies (from Departments of Agriculture, Marketing, Extension, Labour, etc.) reduces the impact 

of these policies? 

    Yes   No  Not Sure 

If yes, then what is the impact? 

i) Very large 

ii) Large  

iii) Small  

iv) Very small 

v) Negligible  

Q.5.19. In your opinion what are the reasons for such behavior? 

i) Power quest  

ii) Use of position for personal gains by the concerned officers 

iii) Lack of interest 

iv) Lack of knowledge about food security issues 

v) Favouritism 

vi) Other (Please specify) 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 
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Q.20. In your opinion, should more incentives be included for the executers of the policies as an 

encouragement at the time of policy making? 

Yes   No (already enough incentives)  Not Sure 

If yes, in what form? 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

For example: 

i) More powers should be given (e.g. powers to fine the shopkeepers for over-

charging / hoarding, etc.) 

ii) Monetary benefits  

iii) both  

Q.21. Are you satisfied with the support prices for wheat, subsidies for urea and DAP, food 

subsidies and minimum wage rate? 

Yes  No 

If no, what are the reasons? 

i) Rise in prices of general food items is more than the subsidies 

ii) Hoarding 

iii) Wrong policies due to lack of knowledge about ground    realities 

iv) Use of position for personal gains by the concerned officers  

v) Other (Please Specify) 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

Q.22. If there were no such policies what would be the situation then? 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

i) Worse off 

ii) Same, no difference  

iii) Slightly better 

iv) Much better 

v) Don’t know 

Q.23. What would you suggest to improve the performance of these policies? 

_______________________________________________________________________________

_______________________________________________________________________________ 

For example: 

i) Should be in accordance with ground realities 

ii) Should meet the basic food requirements of households 

iii) Should deal with the execution problems  

 


