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Abstract 

 

The global food crises in 2007-08 re-emphasized the importance of food security and 

undernutrition in the global policy agenda. In spite of a wide recognition of the socio-economic 

impacts and ethical importance of guaranteeing food and nutrition security, there are 

methodological and an interpretative pitfalls in the analysis of food price fluctuations on food 

and nutrition security. In fact, conflicting views on the “real” impacts of the global food price 

crises after 2008, stem from the wide reliance on food prices per se to gauge the effects of 

food price fluctuations on vulnerable population in low-income countries. A key question 

concerns the extent to which food insecure populations experience food price increases and 

how far the effects of any food price rises is counteracted by economic and income growth. 

This suggests that the relationship between food prices and income is critical for food 

security.   

 

Drawing from literature that questions the computation of real food prices, this PhD develops 

the Minimum Calorie Expenditure Share (MCES), an intuitively appealing metric for describing 

short term impacts of volatile food prices on different income groups. This thesis adopts an 

interdisciplinary approach to inform its methodology, drawing on both the agricultural and 

nutrition literatures. The empirical study is based on data from 2008-2009 household surveys 

for Mozambique and Bangladesh. The MCES is evaluated against widely adopted food and 

nutrition security indicators using linear multivariate regression techniques. 

 

Overall, the results suggest that the MCES (incorporating the interaction between food prices 

and income) can be more adequate in monitoring and measuring the effects of food price 

changes on poor population food and nutrition security. Alongside, the thesis also highlights 

the numerous challenges associated with developing “universal” metrics, urging for intra-

disciplinary collaboration directed to the homogenization of protocols and methodological 

approaches. 

 

Keywords: food prices, food and nutrition security, interdisciplinary approach 
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Chapter 1 Introduction 

1.1 Background 

Between 2007 and 2008 international prices of staple grains spiked sharply, leading to surges 

in domestic food prices around the world. The crisis began with the sudden increase of rice 

quotations on the global market, those of wheat and maize soon followed, increasing by 180 % 

and 80 % respectively in the same period. Throughout 2009-2012 grain prices remained 

volatile, causing turmoils and widespread discontent in more than two dozen countries 

(Barrett 2010). In fact, few countries remained unaffected by the international food price crisis 

(Financial Times 2010), with patterns and degrees of food price fluctuations varying between 

and within countries. The surge of food price inflation led to violent protests and increased 

fears about national and international security. Estimates of food-insecure people also 

increased, with figures exceeding 1 billion hungry in mid-2009 (FAO, 2009). 

Figure 1.1Major Food Staple Export Prices (June 2001-March 2014) 

 

Source: FAO Food Prices Monitoring and Analysis tool, September 2017.
1
 

 

World food crises trigger fears on the ability of food systems to provide enough supplies to 

guarantee food security (Dawe 2010). The food crisis in 2008-2009 re-emphasized the 

importance of food security and undernutrition in the global policy agenda, raising the worry 

that global food systems were more unstable than previously thought. Moved by concerns 

over geo-political instability, different initiatives were launched from various international 

                                                           

1
 Quotation details:Free on board (fob) weekly average export quotations. Rice - Thailand 100% Grade, Bangkok; 

Wheat- US Hard Red Wheat, Gulf; Maize- US Maize no. 2 yellow, Gulf. 
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organization and governments. For example, in June 2011 the G20 responded with an action 

plan on food price volatility and agriculture that addressed increasing concerns on agricultural 

productivity and excessive agricultural market instability by strengthening transparency, 

market information and international policy coordination (G20 2011). Among the promoted 

initiatives there are: the International Research Initiatives for Wheat Improvement (IRIWI); the 

Agricultural Market Information System (AMIS); The Global Agricultural Geo-Monitoring 

Initiative; the Rapid Response Forum; and the Agriculture and Food Security Risk Management 

Toolbox. However, the momentum gradually faded and the interest of policy-makers and 

international organizations shifted to other issues, such as the global financial crisis. Indeed, 

international commodity prices started a gradual decline from 2011, but food prices in many 

low-income countries remained volatile also after the crisis with price levels as high as the 

ones observed at the peak of the 2008 shock. Therefore, while international prices declined, 

structural problems of global food systems had not been addressed.  

 

In addition, the food crisis unveiled historical discrepancies on what constitutes the ’right’ 

levels of food prices (Swinnen 2010) and accentuated conflicting opinions on the effects of 

recent food price rises on food and nutrition security (Arndt et al. 2016). In fact, the narrative 

on “damaging” food prices during the period that preceded the food crisis, was focused on the 

detrimental effects of low prices. After the 2008-2009, the narrative suddenly shifted and in a 

short time the debate emphasized the negative effects of high food prices.  

 

The 2008-2009 crisis, highlighted dissatisfaction with existing indicators and measures of food 

insecurity and their capacity to gauge and monitor the impacts of shocks on poor populations’ 

food insecurity (Dorward 2013; Skoufias et al. 2013; Headey and Ecker 2012). In spite of the 

wide recognition of the socio-economic impact and the ethical importance of food and 

nutrition security, the debate over food crises and food insecurity emphasized the lack of 

agreement on an appropriate and effective way to measure the phenomenon (Skoufias et al. 

2013; Headey and Ecker 2012).  

 

Food prices and food price indices are widely used as early warning signals to detect food 

crises, due to their low cost, immediate availability and evocative power to connect with fears 

over food scarcity. However, the dependence on real food prices, when classic deflators (like 

the Consumer Price Index – CPI – or the Manufactures Unit Value – MUV) are used for their 

calculation, may give misleading interpretations about the effects of food price volatility on the 
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welfare of poor populations (Dorward 2013). This is because such deflators are based on 

parameters pertinent to high-income countries while food insecurity predominantly affects 

poor populations in poor economies (Dorward 2013). Since food expenditure generally 

accounts for a higher proportion of poor people’s total expenditure, the use of classic price 

deflators may provide biased information which can underestimate the impact of changes in 

food prices on poor consumers.  

 

To address these issues, this PhD project, drawing from previous work by Dorward (2013), 

proposes the Minimum Calorie Expenditure Share (MCES) as an alternative, theoretically 

grounded and cost-effective food price index that is sensitive to food and nutrition security 

alterations. This indicator aims to provide a better representation of the effects of food price 

shocks on poor household’s food and nutrition security by measuring the effects of staple food 

price changes on the ratio of essential calorie requirement expenditure over the total 

expenditure for different income groups of a population (Dorward 2013). The metric aims at 

providing valuable information on the impact of changing food prices on food affordability and 

purchasing power at the household level and, hence, on food and nutrition security in a timely, 

simple and cost-efficient manner. While the methodology of the MCES potentially allows 

multiple levels of analysis (from the individual level to the national one), given the nature of 

the available data, the empirical analyses presented in the thesis do not provide information 

on the impacts of food price fluctuations on individual nutritional status or intra-household 

processes that determine individual dietary adequacy. The price indicator does however offer 

an entry point to refine the analysis of food price fluctuations on food and nutrition security, 

firstly by allowing a higher disaggregated level of analysis compared to the convention and, 

secondly, by indicating possible repercussions in terms of individual impact and intra-

household mechanisms that mediate food price shocks on food and nutrition security. 

 

Before moving on to the structure of the thesis, it is worth discussing the genesis of this 

research and the context in which it was developed. This project was financially supported by 

the Leverhulme Centre on Integrative Research on Agriculture and Health (LCIRAH) that aims 

at building a novel intersectoral and interdisciplinary platform for integrating research in 

agriculture, nutrition and health (also known as agri-health), with a focus on international 

development objectives. As a discipline agri-health promotes the use of interdisciplinary 

methodologies and collaboration between scholars such as nutritionists, economists, 

anthropologists, gender studies experts, veterinaries and public health specialists. This PhD 
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draws from previous research undertaken by Andrew Dorward (2013, 2012) and provides 

empirical analysis to the theoretical framework he proposes using an interdisciplinary 

approach, in particular at the intersection between agricultural economics, nutrition science 

and development economics.  

Due to the centrality of the empirical work in this thesis, considerations behind the 

identification of data sources are given fundamental importance. While generally primary data 

collection is preferred in empirical works, due to a series of unforeseencircumstancesit was not 

possible to carry out field workand the analysis was therefore conducted solely using 

secondary data. Particular attention was given to the selection of the specific countries and the 

identification of the best datasets suited for this exercise. The MCES attempts to be an 

indicator that is applicable in a wide range of low income countries with concerning levels of 

undernutrition. It was therefore decided to select two countries that represented different 

agro-climatic conditions, food production systems but similar nutritional and health related 

issues. In addition, the choice of the datasets was guided by the methodological aspects of the 

empirical analysis. In brief, the selected case studies (Mozambique and Bangladesh) typify the 

socio-economic and nutritional concerns that this PhD is interested in capturing, represent 

potential contexts where the MCES can be potentially operationalized and offered datasets 

that included variables and information needed to compute the MCES and perform the 

empirical analysis2. 

1.2 Structure of the thesis 

The thesis begins with a composite review of the literature, developed in Chapter 2, which 

provides an overview of the debate on the methodological pitfalls in the calculation of real 

(food) prices, and their ability to usefully elucidate the impact of price fluctuations on food and 

nutrition security. The chapter reviews selected strands of the literature from the disciplines of 

agricultural economics and nutrition about the effects of food price increases and economic 

crises on poverty, wellbeing, food security and nutrition. It concludes by highlighting the 

difficulties in measuring food and nutrition security, and by refining the research questions 

addressed in the thesis. Chapter 2 not only lays the theoretical framework which shapes the 

debate about the impact of food price changes on food and nutrition security from the two 

                                                           

2
 A full discussion on the advantages and disadvantages of the selected datasets is presented in Chapter 

4. 
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disciplines of economics and nutrition, but it also aims to define the theoretical and 

methodological shortcomings that the MCES is developed to address.  

 

Chapters 3 and 4 consist of detailed discussions about the two methodological stages through 

which the thesis unfolds. The first stage looks at the methodology to compute the MCES, and 

the second is dedicated to the validation of the indicator. Chapter 3 begins by setting the 

theoretical background at the core of the conceptualization of the MCES and then presents the 

methodological approach and the data sources used to estimate the indicator. Chapter 4 

explains the intents, data and methodology of the validation process. The validation stage aims 

at evaluating the suitability of the MCES as a timely, and easily accessible food price indicator 

that is sensitive to food and nutrition security alterations.  It does so, by assessing the 

association between the MCES and a set of widely used food and nutrition security indicators 

at the household level.  

 

Chapters 5 and 6 are dedicated to the empirical analysis that estimates the MCES and analyses 

its validity using two case-studies: Mozambique (Chapter 5) and Bangladesh (Chapter 6). The 

two case-studies are intended to represent, on the one hand, two contexts with different agro-

climatic conditions, agricultural systems and consumption patterns, and on the other hand, 

similarities in terms of food and nutrition security status of their population. Both these 

chapters begin with a brief country profile that introduces country specific poverty levels and 

food and nutrition security trends. The discussion then focuses on descriptive statistics of food 

and nutrition security indicators used to assess the MCES validity, followed by the presentation 

of the results, the discussion and outcome of the robustness checks. Finally, chapter 7 presents 

the overall conclusions by bringing the key messages and findings of this thesis together and it 

presents further reflections and indications for future research. 

 

1.3 Terminology  

Food and Nutrition Security 

This thesis adopts the comprehensive notion of Food and Nutrition Security or Insecurity.Over 

the years, a large number of conceptual frameworks and definitions of food security have been 

developed in an attempt to explain its causes and its consequences. Recent analyses of food 

security utilized the definition approved during the 1996 World Food Summit:  
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Food security exists when all people, at all times, have physical, social and economic access to 

sufficient, safe and nutritious food which meets their dietary needs and food preferences for an 

active and healthy life. (FAO, 1996).  

 

From this definition four pillars of food security are identified: (i) food availability that 

addresses the supply of food to a specific population; (ii) social and physical access that 

concerns the institutional, socio-economical, and environmental burdens that prevent a 

population from having an adequate food intake, despite sufficient food supply; (iii) utilization 

of the food (a function of food safety, nutritional status and health (Benson 2014)); and (iv) 

stability in the manifestation of the  above mentioned components.  

 

Nutrition security is defined as the “situation when all people at all times consume food of 

sufficient quantity and quality in terms of variety, diversity, nutrient content and safety to meet 

their dietary needs and food preferences for an active and healthy life, coupled with a sanitary 

environment, adequate health, education and care.” (FAO 2012). The concept of nutrition 

security places more emphasis on the dietary quality and, in particular, on the micronutrient 

deficiencies associated with inadequate intake of vitamins and minerals (Barrett 2010). It is 

concerned with the nutrition outcome of food intake and it deals with individual health status, 

caring practices (especially for children), health conditions of the household’s environment and, 

finally, to the state of and access to healthcare services. This research adopts a comprehensive 

definition of food and nutrition security, as is combines both security concepts in an integrated 

way as a single goal of public policy and reinforces the circularity between availability of and 

access to food and nutritional consequences. 
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Chapter 2 Food price fluctuations, food security 

and nutrition – a composite literature review 

Introduction 
The dramatic events in the aftermath of the 2007-2008 food price crisis created a new 

momentum in the debates about food prices and rekindled the interest of many agencies and 

practitioners on the impacts of high and fluctuating food prices on food and nutrition security. 

International development organizations have since positioned food security and agricultural 

development at the top of their political agendas. Alongside, media channels also dedicated 

unprecedented attention to the theme of food price crises and their implications in developing 

countries adding pressure on academia, NGOs and development agencies to better understand 

food insecurity (Guariso et al. 2014, Swinnen and Squicciarini 2012).  Among the most visible 

outcomes of such reinvigorated interest is the Sustainable Development Goal 2 (SDG2) that 

aims at ending hunger, achieve food security and improved nutrition and promote sustainable 

agriculture. Similarly, there have been numerous efforts to mainstream nutrition in most of 

the interventions promoted by the main UN agency and NGOs that lead international 

endeavours to end food insecurity (Dufour et al. 2013, Herforth and Dufour 2013).  

 

The crisis unveiled historical discrepancies on what constitutes the ’right’ levels of food prices 

(Swinnen 2010) and accentuated conflicting opinions on the effects of recent food price rises 

on food and nutrition security (Arndt et al. 2016). Both the 2007-2008, highlighted 

dissatisfaction with existing indicators and measures of food insecurity and their capacity to 

gauge and monitor the impacts of shocks on poor populations’ food insecurity (Dorward 2013; 

Skoufias et al. 2013; Headey and Ecker 2012). In spite of a wide recognition of the ethical 

relevance of food and nutrition insecurity and its socio-economic drawbacks, there is no 

agreement on appropriate and effective ways to measure this phenomenon, partly due to its 

complexity   (Dorward 2013, Skoufias et al. 2013; Headey and Ecker 2012). 

 

This chapter engages with the contradictions that emerged around the impacts of food prices 

on poverty and food and nutrition security. Emphasis is placed on the potential impacts of 

such contradictions on the wellbeing of vulnerable populations in low and middle income 

countries after the 2007-2008 food price crises.  The purpose of this review is to lay the 
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theoretical grounds that inform the conceptualization of the Minimum Calorie Expenditure 

Share and define the theoretical and methodological weakness that the indicator attempts to 

address.    

 

Section 2.1 looks at the methodological limitations of the calculation of real food prices and 

their implications for the analysis of food price impacts on food and nutrition security. Section 

2.2 provides a literature review on the impacts of food price increases on food and nutrition 

security from both an economic and nutritional perspective. Section 2.3 engages with the 

discussion around the difficulties of measuring food and nutrition security and defines how the 

MCES can contribute in the methodological advancement. The final section (2.4) states the 

research questions arising from the literature reviewed in the chapter.  

2.1 Food prices: how to get it “real”  
The debates on the “adequate” levels of food prices that promote poverty reduction have 

shifted over the years1. As a matter of simplicity, this section broadly puts the debates into two 

“waves”, divided by the 2007-2008 food crises.  The period that preceded the 2007-2008 crisis 

was characterized by the view that low prices were an obstacle to poverty alleviation, 

especially in rural areas. Low prices for agricultural commodities were considered a threat to 

food security of “hundreds of millions of people in some of the world's poorest developing 

countries where the sale of commodities is often the only source of cash” (FAO 2005, p. 1). 

When food prices started their dramatic increase culminating in the 2007-2008 crisis, the view 

of many leading development and humanitarian organisations altered radically. In a short 

period of time the dominant theme in the literature had switched to emphasising the negative 

effects of high food prices on food security and poverty on the world’s poor (Swinnen 2010).  

However, this is not to suggest the crisis brought about a consensus in the development 

community. A number of analytical reports gave contradictory interpretations of the effects of 

the crises on the wellbeing of poor people in low and middle income countries. One line of 

argument, that places the 2007-2008 prices in a historical context,  claimed that, despite the 

severity of the 2007/08 price spike, real-terms cereal prices in 2008 were substantially lower 

than cereal prices during the mid-70s food crisis (von Braun 2008; FAO, IFAD, and WFP 2008; 

Piesse and Thirtle 2009, Godfray et al. 2010). Similarly,  FAO (2009) stated that, when the 2000 
                                                           

1
In his 2010 paper on The right price of food, Swinnen questions the narrative around high or low food 

prices that are, at times, beneficial or harmful for poor population. These narratives tend to be shaped 
according to the policy messages that NGOs and international organizations are seeking to deliver and 
raises questions on the impacts of communication (both from mass media and from influential 
organization) on the process of policy making, welfare and development (Swinnen 2010). 
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prices and exchange rates are taken into account, “the cost of one tonne of rice in 1974 stood 

at well over four times the average over the first four months of 2008” (p. 121). By taking a 

longer term view, other studies have highlighted that real (international) wheat prices at their 

peak in 2008 were significantly lower than those recorded in the period preceding the 1960s 

and “not particularly high” in historical terms (Von Braun, 2008, p. 3). Interpretative 

discrepancies that, on the one hand, acknowledge the severity of the food crisis that took 

place in the 2000s and, on the other hand, state the “perception” of historically low real grains 

prices, suggests there could be methodological shortcomings in how real food prices are 

calculated and how the impacts of real food prices on poor populations are analysed (Dorward 

2011). Although staple food prices represent an easily accessible data source2, they can lead to 

misleading interpretations when used for judgements on food and nutrition security. 

When measuring the repercussions of food price fluctuations on the wellbeing of poor 

populations, it is important to understand the extent to which they experience food price 

changes and how far these changes are offset by economic growth and income distribution. 

The following section critiques the methodologies for calculating real (food) prices in ways that 

can lead to ambiguous interpretations in terms of welfare and food security. It is 

predominantly based on an article by Andrew Dorward (2011) that explored the incongruities 

in interpreting the impacts of the 2008-2009 food crisis on the poor and that had set the 

ground to the future elaboration and development of the Minimum Calorie Expenditure Share.    

2.1.1 Real prices and the use of Consumer Price Index 
Dorward (2011) suggests that the perception of historically low real food prices is an artefact 

deriving from the extensive use of the Consumer Price Index (CPI), and similar indices3, as the 

deflator to obtain real prices. He also argues that such real prices provide flawed information 

about what poor consumers experience when they are exposed to high food prices. This is 

                                                           

2
The availability and accessibility of price data, especially on basic food commodities (cereals but also 

roots and tubers, although to a smaller extent) have increased and datasets such as the FAO Food Price 
Monitoring and Analysis Tool represent valuable data sources. Detailed description of this dataset is 
presented in Chapter 6.  
3 For example, the FAO Food Price Index uses the Manufacturers Unit Value (MUV). The MUV is a 
composite index of prices for manufactured exports from the fifteen major developed and emerging 
economies to low– and middle– income economies,” and, therefore, may be considered a “proxy” 
representing the rate of exchange between agricultural commodities and manufactured products, 
especially relevant for developing countries. It should be noted that the “FAO Food Price Index is a 
measure of the monthly change in international prices of a basket of food commodities”, developed to 
monitor agricultural market trends and not to measure a food and nutrition security.  
(http://www.fao.org/worldfoodsituation/foodpricesindex/en/, accessed on 20 July 2017). However, 
since the 2007-2008 food crisis the FAO Food Price Index received unprecedented attention from the 
media and represented the symbol of the food crisis and its effect on poor populations. 

http://www.fao.org/worldfoodsituation/foodpricesindex/en/
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because the construction of real prices does not take account of the expenditure patterns of 

poor people, and overlooks the different effects that economic growth may have on the 

consumption patterns of poor and rich consumers  (Dorward 2011; 2013).  The remainder of 

this section is dedicated to the explanation of these two concepts.  

 

The use of real prices, rather than nominal prices, stems from the fact that most economies 

are affected by inflation that erodes the value of money and precludes year-to-year 

comparisons.  Annual inflation is calculated in terms of average yearly increase in prices of a 

representative basket of all goods and services produced by the economy, termed Consumer 

Price Index (CPI):  

Equation 2.1 
It =  CPIt/CPIt−1 

where  It denotes the inflation rate at time t and CPIt and CPIt−1 denote the Consumer Price 

Index at time t and t-1. 

In turn, the CPI is calculated as follows: 

Equation 2.2 

𝐶𝑃𝐼𝑡 = ∑(𝑃𝑗𝑡𝑤𝑗0) / ∑(𝑃𝑗0𝑤𝑗0) 

 

Where 𝑃𝑗𝑡is the nominal price of good or service j at yeart and wj0 represents the expenditure 

share on good or service j in the base year t=0 of a representative consumer’s expenditure 

basket. The formal specification of the weighting system is:  

Equation2.3 

𝑤𝑗0 =  𝑃𝑗0𝑄𝑗0/ ∑ 𝑃𝑗0𝑄𝑗0

𝑛

𝑗=1

 

With 𝑄𝑗0 being the quantity of good or service j purchased in the base year t=0 at price 𝑃𝑗0, 

and ∑ 𝑃𝑗0𝑄𝑗0
𝑛
𝑗=1  representing total consumer expenditure in the base year (t=0) on goods and 

services j=1 to n.  

Finally, real prices of good or service j at time t in constant prices for t=0 is calculated as 

Equation2.4 
𝑷𝑗𝑡 =  𝑃𝑗𝑡/𝐶𝑃𝐼𝑡 

Before starting considering element by element why estimates of real prices relative to CPI can 

be inappropriate for food and nutrition security analysis, Dorward (Ibid.) sets two simple 
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recognitions. The first states that any change in relative prices of food and services that are 

purchased are generated by the changes in the supply and demand balance of the said goods 

and services. The second states that demand and supply of good and services can be affected 

by shocks and short term alterations as well as long term trends influencing, in the supply side, 

production costs and on the demand side, consumers purchasing power and preferences. In 

Dorward’s (2011) view, over time, economic growth that increases productivity, will contribute 

to increased demand thanks to income increases and supply boost lead by reductions of 

production costs. However, supply and demand changes will be different for different goods 

and services, depending on the speed at which increases in productivity occur, incomes grow 

and changes of income elasticity of demand for what the economy produces (Ibid.).   

 

In his article, Dorward’s (2011) view is exemplified by stating that although Equation2.4 is “[…] 

widely used to calculate ‘real prices’, but the real price is more accurately described as the ratio 

of price for particular goods and services to the prices of other goods and services, or ‘real price 

relative to CPI’. (Ibid.: 4). A number of issues derives from this formulation of real prices when 

the implication of food price fluctuations on welfare are analysed. Firstly, real prices are 

inappropriate to take into account the changes of food and non-food consumption 

expenditure due to changes in incomes both within and between countries. Secondly, Dorward 

(2011) notes that differences in expenditure shares among different groups affect the value of 

real prices and, in turn, hamper the reliability of the interpretation of real food prices in terms 

of food and nutrition security.  The remainder of this section will unfold these two concepts.  

 

As a matter of simplicity, the analysis considers a relatively poor and closed economy that 

produces and consumes food and non-food goods. In this simplified scenario, the category of 

“food” goods represent a significant share of consumption expenditure with low price and low 

income elasticities of demand. On the other hand “non-food” goods account for a limited 

share of consumer expenditure with higher price and higher income elasticities of demand. 

Therefore the following relationships emerge: 

1) Changes in peoples’ income and economic position will modify the composition of non-

food and food expenditure4; 

                                                           

4
 Such modification can occur within each group and between the food and non-food group, in terms of 

their respective share in the aggregate demand.  
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2) Increasing (decreasing) incomes tend to expand (reduce) the share of non-food goods and 

lower (generally unalter) the expenditure share of food goods; 

3) Increasing people’s incomes or a country’s economic growth, over time, tend to decrease 

the relative price of goods and services with higher income and price elasticises.   

 

Based on these relationships the following emerges: first, people with different income levels 

will have different expenditure basket composition, and second, food will be mostly important 

for poorer people while the opposite will be true for the better-off segments of the population. 

Empirically, poorer consumers spend a large share of their income in purchasing food, and in 

poorer region of the world, this share can reach 50 to 80% of their total expenditure (Brinkman 

et al. 2010). Poor consumers cannot buffer food price shocks by switching from expensive to 

cheaper food when prices increase, since their purchases already include mostly the cheapest 

foods available prior to the shock.  Because CPIs consider a single expenditure basket, they 

create analytical flaws in terms of impacts of price changes on poorer population.  They are 

unable to capture the different importance of food in the “CPI” for poorer people (and 

countries), and they do not account for the different composition of non-food expenditure 

between rich and more vulnerable consumers (and economies). 

 

Dorward (2011) continues by identifying two distorting effects generated by the difference in 

expenditure shares.  The first, denominator effect, depicts the dampening effect on the real 

price of any commodity included in the CPI. For example, the real price of commodity A at time 

t is calculated by deflating the nominal price of commodity A against the reference CPI.  

Equation 2.5 

𝑷𝐴𝑡 =  𝑃𝐴𝑡/𝐶𝑃𝐼𝑡 

 

However, the CPI is a basket of goods and services that also includes the price of commodity A. 

Because there are changes of the same value both in the denominator and in the numerator 

the value of real prices is dampened. Ideally, it would be more accurate to divide the nominal 

price by a CPI that omits the commodity for which the real price is calculated (Dawe et al. 

2015). When the nominal price of a commodity increases, the use of the aggregate CPI in 

calculating the real price tends to understate the real magnitude of the price increment 

relative to other commodities. The denominator effects will be greater if the percentage of 

commodity A is relatively higher compared to other commodities (both goods and services) 
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included in the computation of the CPI. Food and especially cereals tend to have a significant 

share in the CPI of poorer countries.  

 

The non-food basket effect, is the second effect mentioned by Dorward (2011) and is linked to 

the use of rich countries’ CPI to obtain real prices. This is the case for most international real 

food prices calculated using the CPI relative to the United States (US CPI) which are used to 

interpret and analyse the welfare effects of real food price fluctuations globally. In general, the 

expenditure baskets for groups and countries with higher incomes change more than for 

groups with stagnant or lower incomes. This is not only with regards to the greater importance 

of non-food expenditure in their income, but also in the nature of the non-food expenditure. 

Whilst higher income groups have higher expenditure shares for non-food goods than for food 

goods, prices for the non-food items they buy tend to rise relative to food prices. Conversely, 

food prices dominate the CPI calculation for low income groups and prices of non-food 

expenditure, which makes up a much smaller proportion of their basket, tend to be lower.  

Again, a stylized scenario is used for a clearer explanation. Consider two countries X and Y, 

where X represents the low income countries and Y the higher income one. Goods that are 

consumed are distinguished between Food (F) and Non-Food (NF) items. Therefore, the CPI 

relative to the two setting will differ in the following characteristics:  

Equation 2.6 

𝐶𝑃𝐼𝑋𝑡 = ∑(𝑃𝑋𝐹𝑡𝑤𝑋𝐹0+𝑃𝑋𝑁𝐹𝑡𝑤𝑋𝑁𝐹0) / ∑(𝑃𝑋𝐹0𝑤𝑋𝐹0+𝑃𝑋𝑁𝐹0𝑤𝑋𝑁𝐹0) 

𝐶𝑃𝐼𝑌𝑡 = ∑(𝑃𝑌𝐹𝑡𝑤𝑌𝐹0+𝑃𝑌𝑁𝐹𝑡𝑤𝑌𝑁𝐹0) / ∑(𝑃𝑌𝐹0𝑤𝑌𝐹0+𝑃𝑌𝑁𝐹0𝑤𝑌𝑁𝐹0) 

 

where 𝑃𝑋𝐹𝑡 and 𝑃𝑌𝐹𝑡 refer to the prices of food items in country X and Y, 𝑃𝑋𝑁𝐹𝑡and 𝑃𝑌𝑁𝐹𝑡refer 

to the prices of non-food goods in countries X and Y and 𝑤 refer to the weights assigned to 

each group of items in each of the two countries. As noted and illustrated in Error! Reference 

source not found., the non-food basket effect originates from the fact that both the share of 

expenditure and prices of non-food items are higher in high income economies making the 

non-food component prevail on the food component. 

Relationship 2.1 
𝑤𝑌𝑁𝐹0 > 𝑤𝑋𝑁𝐹0 and 𝑃𝑌𝑁𝐹𝑡 > 𝑃𝑋𝑁𝐹𝑡 

 

Combined, these two effects lead to CPIs with higher values for contexts that are relatively 

richer. 
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Relationship 2.2 
𝐶𝑃𝐼𝑌𝑡 > 𝐶𝑃𝐼𝑋𝑡 

When 𝐶𝑃𝐼𝑌𝑡 is used to adjust nominal prices for inflation in country X, this causes “artificially” 

lower values of real prices (relative to the US CPI). Similarly, US CPI and similar deflators, based 

on the expenditure bundle of rich and growing economies, will lead to the computation of real 

price estimates that inadequately reflect the “real” impact of food price changes on poor 

population in low-income countries. In particular poorer consumers will not have experienced 

the same falls in real food prices as those with growing incomes and are more vulnerable to 

price shocks. 

When analysing the impact of food changes on low income groups, the use of real prices 

calculated with US CPI is misleading because it artificially dampens the level of price increase 

experienced by low income people and countries. Considerations on the historically low food 

price levels presented in publications cited earlier in the chapter, emerge from the 

decontextualized use of the US CPI to calculate international real prices. Similar indices and 

tools incorporate economic growth (and the modifications in consumption patterns that is 

generated) of high income countries and growing economies, in contexts that have not 

experienced the same growth, or on the contrary have undergone years of economic 

stagnation.      

 

The methodological questions highlighted so far can produce interpretative complications with 

reference to the implications of (real) food price changes on food and nutrition security 

analysis. Yet, ad hoc CPIs calculated for lower income groups or food CPIs can be of little help 

in measuring the effects of fluctuating food prices on nutritional status of poor people. The 

main problem is that real prices do not capture the effects that changing prices produce on 

purchasing power, as the construct of real prices is as such that compares the increase of 

prices of good A against a basket of other goods and services. Because food accounts for a 

significant share of poor people’s expenditure, increases of food prices lead to a reduction of 

disposable income, hindering the ability to continue to purchase food and/or reducing the 

residual income available for non-food purchases (Dorward 2011; Dorward 2013). To better 

capture the “income effect” of food price changes, Dorward (2011, 2013) suggests that for 

such category of poor consumers, food prices should be compared to income as it can provide 

a more refined indicator of how different (and particularly poor) consumers are affected by 

changing food prices.  
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As it will be thoroughly discussed in Chapter 3, the methodological strength of the Minimum 

Calorie Expenditure Share developed and examined (against other food and nutrition security 

measures) is represented by the inclusion of the income effect for different expenditure groups.   

 

2.2 Fluctuating and high food prices and their impacts on 

food and nutrition security – a literature review 
The following section further elaborates on the relationship between food prices and income 

and how the effects on purchasing power can translate on food and nutrition security. The 

theoretical approaches at the core of the MCES are two fold (graphically illustrated inFigure 

2.1). The thesis considers two levels of analysis: one that looks at the effects of food price 

fluctuations on real incomes, wages and purchasing power (left block of Figure 2.1), and the 

other that links purchasing power variations to repercussions on nutritional  status (right block 

of Figure 2.1).  

Figure 2.1Theoretical approaches of the MCES – a two level multidisciplinary analysis 

 

Source: Author 

Following this analytical approach, section 2.2 provides a composite literature review on the 

impacts of food prices on food and nutrition security in two stages. It first draws from the 

economics and poverty analysis literature on the impacts of food prices on household poverty, 

welfare and food security (Section 2.2.1), and then follows by reviewing the literature 

pertinent to public health and nutrition scholarship that analyses the impacts of food prices on 

nutrition status of poor population in low and middle income countries (2.2.2). Distinguishing 

the effects of food price changes on food and nutrition security in two stages is a stylized 

depiction to help emphasizing the individual elements at the core of the MCES theoretical 

approach. 



29 

 

2.2.1 (Food) Price increases, income and welfare: Literature 

review and evidence 
In the field of empirical economics, studies that look at the effects of food prices on welfare 

and poverty are usually distinguished, on the one hand, between those that analyse how 

people have experienced food price variations on their livelihoods and welfare, and on the 

other hand, simulations that reproduce such effects (Dorward 2012). 

Prior to the 2007/09 food price crisis, a large number of studies on impacts of high food prices 

on welfare and poverty addressed issues of inflationary policies, trade reforms and financial 

crisis (Ravallion and Datt 2002, Easterly and Fisher 2001, Romer and Romer 1998). Results 

from such analyses agreed that increases in inflation can have uneven distributional effects, 

with the welfare cost being significantly higher for low-income groups than for their higher 

income counterparts (Erosa and Ventura 2002).  These costs generally manifest in terms of 

income erosion and decrease of wage rates. For example, Easterly and Fisher (2002) highlight 

that inflation makes poor populations (in particular unskilled workers and/or those with low 

levels of education) worse off because higher prices tend to lower their real income as well as 

their real wages. Similarly, Ravallion and Datt (2002) suggest that in the short-term the poor 

will suffer from adverse effects of inflation via the negative effect on real wages, especially of 

unskilled labour. If inflation affects food prices, this will further aggravate the negative effects 

on the poor as they devote a large share of their income to food purchases.  

Others have analysed the relationship between food prices and welfare by gathering evidence 

from studies that examine the drivers of poverty reduction via improvement of agricultural 

productivity.Among various pathways that generate positive outcomes, the food price 

pathway (De Janvry and Sadoulet 2010) suggests that increased and more efficient agricultural 

productivity will reduce domestic prices of consumption goods while creating marketing 

opportunities for net-sellers. Lower food prices can support real income of urban poor, 

landless rural workers and net-buyers among small holders, without hampering net-sellers 

livelihoods. According to Irz and Roe (2000) lower food prices, via improvements of agricultural 

productivity, can generate an increase in (poorer) household saving rates providing an exit 

channel from poverty. This is in line with other studies that emphasize the importance of food 

purchase on income of poorer households. As the share of income devoted to food purchase is 

typically higher for poorer households, lower food prices can have a significant positive impact 

on their welfare (Thirtle et al. 2001). 

After the global food price increases in 2008-2009, various efforts were made to consider the 

implications of the global food crisis for the welfare of households, regions, and countries. In 
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their cross-sectional analysis on the implications of the food price crisis at the household level, 

Ivanic and Martin (2008) found that the crisis resulted in heterogeneous impacts. Effects of 

food price increases and their volatility are likely to be different between and within different 

countries depending on macroeconomic conditions, the role played by countries in 

international trade, structure of the food system and the nature of the price increase (Ivanic 

and Martin 2008). A useful starting point in determining such impacts is represented by the 

analysis of the net-food buyer or net-food seller position of low income household5 (Deaton 

1989, Aksoy and Isik-Dikmelik 2007, Ivanic and Martin 2008). In their conclusion they state that, 

across the countries considered in the study6, the widespread negative impacts on net buyers 

offsets the gains to net sellers and ultimately resulting in widening poverty.  

The importance of household’s net-food buyer or net-food  seller position when looking at the 

effects of food price fluctuations is also highlighted by Dercon et al. (2012) in their study on 

1500 rural Ethiopian households. Between 2004 and 2009 poverty rates rose by 17% points a 

trend that they attribute, on one hand, to bad a harvesting season combined with the net 

buyer position of most surveyed households, and on the other, significant increases of both 

global and local food prices that exacerbated the pressure on food prices after the crop loos. 

Using a general equilibrium model, Arndt et al. (2008) assesses the impact of higher fuel and 

food prices at both household and macroeconomic levels in Mozambique during the 2008-09 

price crises. Results indicate that the fuel price shock dominates rising food prices from both 

macroeconomic and poverty perspectives, with increases in poverty particularly severe in 

urban areas. More recently, in their paper Minot and Dewina (2013), explore the distributional 

impact of higher maize, rice, and other food prices in Ghana between 2007-2008 and find that, 

while higher maize and rice prices have a relatively modest short-term impact on national 

                                                           

5
 Following the definition by FAO et al (2011), net food sellers are households for whom total sales of 

food to the market exceed total purchases of food from the market. On the other hand, for net food 

buyers the total purchase of food is greater than the total sales of food on the market. Generally, net 

food consumers (such as, for example, urban dwellers and poor landless rural households) tend to be 

negatively affected by higher food prices, while net food producers can benefit from such opportunity to 

sell their products at a higher market value. As it will be explained in later parts of the thesis, the 

translation of high food prices to increased income of net-food sellers faces numerous challenges 

especially in the context of low-middle income countries. 

6
 Ten countries were included in the study: Bolivia, Cambodia, Madagascar, Malawi, Nicaragua, Pakistan, 

Peru, Vietnam, and Zambia. Poverty was calculated as standard the “dollar-a-day” from the 2007 World 

Bank World Development Indicators (WDI) (Ivanic and Martin 2008). 
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poverty, they have significant negative effects on specific groups of households. According to 

expectations, urban households are adversely affected by such rises of grain prices, but also 

large percentages of rural households are severely impacted due to their net-food  buyer 

position.  

 

De Hoyos and Medvedev (2011) provide a formal assessment of the implications of higher 

prices for global poverty (taking into account 73 low income countries) over the period of 

January 2005 and December 2007. Although they find that the implied increase in the extreme 

poverty headcount at the global level is 1.7% (which is considered by the authors relatively 

low), they also appreciate that the global number obscures a significant amount of regional 

variation. If on the one hand, poverty head count ratios remained relatively unchanged in 

Eastern European, Central Asian and Latin American countries, on the other hand the 

headcount ratios in East Asia and in the MENA7 region increases by approximately 6% and 2.4% 

respectively.  

A number of studies looked at the impact of the food price crisis with an urban-rural lens. 

Focusing on the effects of the 2007-2008 food crisis, analysis by Robles and Torero (2010) (that 

examines four Latin American countries) and Wodon and Zaman (2009) (twelve countries in 

Sub-Saharan Africa) foreseeably conclude that national poverty rates increase, with urban 

areas (where net-food buyers are more prevalent), on average, suffering larger increases. 

Despite the fact that the majority of urban dwellers are net food consumers, not all rural 

households are net food producers (Timmer 1991). In the context of low income countries, 

farmers with little land and rural households that rely on agricultural labour (that can ether 

have land or be landless) are often net food buyers, as they do not own land or enough land to 

produce all the food they consume. It has been demonstrated that some of rural labourers 

that work on farms can be paid in kind (typically in food). However the quantities that they 

receive are seldom enough to sell the surplus on the market (Gulati and Dutta, 2010). They 

tend to heavily rely on food markets and, therefore are likely to benefit from lower prices.  
On the other hand, high food prices can represent an incentive to boost agricultural 

productivity offering opportunities to increase labour demand, rural wages and therefore 

reducing poverty in the long-term. It is claimed that even if the bulk of people residing in rural 

areas are net food consumers, their engagement in farming provides them with scope to 

adjust production in response to higher food prices (Hertel et al. 2004, Headey and Fan 2008, 

                                                           

7
 MENA: Middle East and North Africa.  
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2010). According to this strand of more recent literature, considerable boost in agricultural 

production and wage adjustment after increases of food prices can reduce net poverty 

because most of the poor reside in rural areas that will ultimately benefit from increased 

productivity (Headey and Hoddinott 2016). Using a general equilibrium model, Jacoby (2016) 

demonstrates that if the agricultural sector is large, the agricultural supply response can 

generate increased demand for unskilled labour. The demand for unskilled labour is 

accommodated by transferring labour from the manufacturing and service sectors via the 

adjustment of agricultural wages that will be high enough to shift labour to agriculture from 

other sectors. Finally, as Aksoy and Isik-Dikmelik (2008) mention, high food prices can have 

potential redistributive effects. They argue that on average incomes of net food buyers 

(especially those residing in urban areas) tend to be larger than incomes of net food sellers, 

and therefore high food prices would transfer income from higher income groups to those 

with lower income. 

Using the Afrobarometer8 data Verpoorten and colleagues (2012) apply self-reported food 

insecurity information to analyse the effects of the 2007-2008 food price crisis on food 

insecurity9 . Their results suggest that effects of food price increases on self-reported 

household food security are heterogeneous and consistent with assumptions regarding 

household and country position in terms of net food consumption and economic growth. 

Specifically, at the micro level, they find that self-reported food security improved for rural 

households, while it worsened for households in urban areas. At the macro level, the study 

reports improvements in food security occurred for food exporting countries that could 

benefit from higher international food prices. In a review, Headey (2011) analyses self-

reported food insecurity from the Gallup World Poll (GWP), a survey that covers almost 90% of 

the developing world population over the period 2005-2010. Findings suggest that although 

there was large variation across countries, global self-reported food insecurity fell sharply from 

2005 to 2008, despite the peak of the food crisis in the same period, with estimates ranging 

from 60 to 340 million people (Ibid.). 

 

                                                           

8
 Afrobarometer is a research project funded by the Institute for Democracy in South Africa, the Ghana  

Centre for Democratic Development and the Department of Political Science at the Michigan State 
University and it seeks to explore public attitudes towards governance and socio-economic scenarios. 
 
9
 Afrobarometer surveys’ question relative to food insecurity is formulated as follows: “Over the past 

year, how often, if ever, have you or anyone in your family gone without enough food to eat?” 
Verpoorten and colleagues (2008) categorised the responses as: 1=Never, 2=Just once or twice, 
3=Several times, 4=Many times and 5=Always. 
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This brief discussion on the studies that look at the impacts of food price changes on welfare, 

poverty and food security depicts a heterogeneous scenario of findings. There are stark 

differences between countries in terms of economic structures and growth levels. With the 

recognition that impacts of high and volatile food prices on poorer segment of the population 

(regardless to their position in the production-consumption spectrum) are detrimental in 

terms of poverty and food security, this thesis attempts to contribute to this discussion. The 

majority of these studies have not investigated the different impacts that food price increases 

can generate on different income groups and often they have not specified the extent of the 

short-term costs of food price volatility on the welfare of vulnerable groups.  

2.2.2 High and fluctuating food price and consequences on 

nutritional status.  
Studies that examine the nutritional impact of food price increases (and in general of economic 

crisis) provide additional support to the notion that high and fluctuating food prices hurt the 

poor in complex ways that go beyond than pushing them below the poverty line (García-

Germán et al. 2013, Martin-Prével et al. 2000). In particular, the implications of the 2008 food 

and fuel price crisis on nutrition status are yet to be fully understood and are a primary 

concern especially when it concerns child undernutrition (Lock et al. 2009; Keats and Wiggins 

2010; Tiwari and Zaman 2010; Ruel et al. 2010; Christian 2010; Brinkman et al. 2010, Arndt et 

al. 2016). The following section looks at the literature and evidence on the multiple 

manifestation of nutrition insecurity caused by food price shocks and economic crises. While 

the focus of this section is primarily on the 2008-2009 crisis, there will be some references to 

studies that cover similar issues in preceding periods. This section is organized in a way to 

consider different measurement of nutrition security (such as dietary diversity and 

anthropometric measurements) that will be used as comparator measures to assess the 

“validity” of the MCES (Chapters 5 and 6). 

Food prices shocks and financial crises have emphasized the precarious wellbeing amongst the 

poor and the most vulnerable. There is a growing recognition that food price crises, combined 

with increased demand for food commodities, pressures on the environment and climate 

change, interact synergistically causing failures over different segments of the food systems 

with catastrophic effects on livelihoods and long lasting impacts in terms of inequality in the 

access and availability of food and health (Bloem et al. 2010).  Most of the studies suggest that 

the relationship between food price increases and nutritional deterioration is heterogeneous, 
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depending on the commodity affected by the price surge, on its demand elasticity and 

contextual characteristics that determine patterns of food consumption and preferences10.  

Studies that have looked at energy intakes during food price rises argue that the consumption 

of calorie is less affected than consumption of other nutrients. In a study on nutritional 

impacts in El Salvador, De Brauw (2011) finds that albeit child11 height-for-age z-scores (a 

commonly  used indicator of chronic undernutrition) declined12, weight-for-age z-score (a 

measure of acute undernutrition) did not experience similar deterioration. This result can 

imply that children were consuming less key nutrients in order to maintain energy intakes. 

Similarly, D’Souza and Jolliffe (2010, 2013a, 2013b) estimates on Afghanistan, indicate that 

among most vulnerable households, which are unable to afford substantial cuts to calories, 

there was little decline in energy intakesafter the wheat flour price increases in 2008. 

Conversely, households with high-calorie diets experienced large declines of energy intake. 

They also suggest that the behavioural responses of households and how food insecurity is 

manifested varies across the distribution of the food security measure of interest (Ibid.). For 

example, households at the bottom of the household dietary diversity distribution (using the 

Food Consumption Score13), experienced the largest declines in dietary diversity as a result of 

food price increases in order to maintain adequate levels of calorie intakes.  

 

The effect of staple food price increases on consumption are dependent on context specific 

elasticity of demand for this produce. The impacts of fluctuating food prices on consumption 

are epitomized in price elasticities, expressed by the relation between the demand for a 

specific food item and its own price (own price elasticity of demand) or with other food and 

non-food item (cross price elasticity of demand). Elasticities describe the percentage of food 

quantity that is demanded in response to 1% increment of its price. Own price elasticities are 

usually negative while its magnitude varies depending on the availability of substitute foods, 

its importance in the diet, the proportion of consumption budget spent on food and 

seasonality. The interpretation of these coefficients relies on the importance of the food item 

                                                           

10
 Although this work recognizes the centrality of determinants of food consumption and preferences 

(such as Nutrition Transition (Popkin 1998, 2003), urbanization, agricultural commercialization, trade, 
food systems and food norms), it mainly focuses on issues related to food prices, income, purchasing 
power and food and nutrition security.  
11

 De Brauw (2011) referres to child under three years only.  
12

 De Brauwn (2011) indicates that such declining effects were mitigated for families with access to 
remittances from relatives and therefore, had more disposable income to purchase nutritious food.  
13

The Food consumption Score (FCS) is a measure used by the World Food Programme (WFP) that proxies diversity 

and frequency of food consumed within a 7-d recall period at the household level. Higher scores indicate better 
diets and more food security at the household level. More details on this indicator will be presented in later 
chapters, as the FCS is one of the comparator measures used in the micro-validation of the MCES. 
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on diets and income levels. On the one hand, high price elasticities indicate that the 

consumption of a specific food item is very sensitive to price increases (for example 

confectionery products). Conversely, small elasticities denote that the good is a necessity in 

the diet (staple foods such as cereals) and there is a tendency for people to spend more on 

such foods when prices increase.If elasticity of demand for staple is high, price increases lead 

to lower consumption the food item. This is what happened, for example, in parts of China 

after a surge of rice and wheat prices that increased consumption of pulses, a substitute food 

that ultimately provided more nutrients (Jensen and Miller 2008). Conversely, when demand is 

inelastic, higher food prices will leave consumed quantities mostly unchanged. Raihan (2009) 

study on the effects of the 2008 price crisis in Bangladesh, found that while 25% of households 

reduced their rice consumption, over 70% of households in Bangladesh maintained their 

consumption levels to the pre-crisis period and 7.5%  increased their rice consumption.  

Reductions of  mean consumption of dietary energy and deterioration of the distribution of 

food calories are also revealed by Anríquez et al. (2013) in a cross-country analysis (that uses a 

partial equilibrium approach to detect nutritional and welfare impacts of staple food price 

increases).  

 

The nature of substitutes, the type of diets and foods consumed are critical for assessing the 

nutritional consequences of high food prices (Brinkman et al. 2010). Using own food price 

elasticities to quantify the change in demand for foods in response to changes in food prices, 

Green et al. (2013) find that in low income countries (and in lower income households within 

these countries) the relationship between food prices and demand for food is stronger 

compared to high income countries (and higher income households within countries). These 

results suggest that food price increases will tend to have disproportionately larger impacts on 

low income countries as well as more vulnerable segment of the population. Findings also 

suggest that, regardless of the country’s  economic position, elasticities of animal source foods 

(ASFs) where higher than those of dietary staples (cereals, fats and oil) – an indication of the 

fact that ASFs represent luxury goods (and therefore are the first ones that witness reductions 

when prices increase) while consumption of staples is reduced with difficulty.  

 

When economic crisis and food price increases exacerbate and/or are not meet with mitigating 

interventions, child mortality can increase via a number of nutritional pathways. Christian 

(2010) explores the pathways through which price increases and economic crisis can 

exacerbate child mortality. Such pathways are illustrated in   
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Figure 2.2. 
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Figure 2.2 Child Mortality and food price crisis: an illustration of nutritional pathways 

 
Source: Christian 2010 

When faced with decreased access to and availability of food, vulnerable children can be 

exposed to acute and chronic undernutrition, and other nutritional deficiencies that interact 

with infectious diseases, increasing risks of child mortality (Ibid.).  Using casual evidences from 

randomized controlled trial studies, the author suggest that wasting and stunting, deficiencies 

of vitamin A and Zinc (associated with higher risks of diarreha, pneumonia and stunting) and 

factors related to maternal nutrition, are among the most detrimental nutritional factors that 

affect child mortality. Infectious diseases tend to deteriorate during crises, due to worsening of 

clean water supply, sanitation and higher exposure to disease vectors (Ibid.).  

 

A number of studies look at the nutritional pathways of economic crises and sharp food price 

increases and their consequences on child and maternal undernutrition. Vellakkal et al. 

(2015)investigated the associations between food price spikes and childhood malnutrition in 

Andhra Pradesh in 2008-2009, one of India’s largest states, using wasting as the indicator of 

recent and severe process of weight loss that can result from acute food shortage. Concurring 

withescalating food prices, prevalence of wasting increased significantly to 28% in 2009 

(compared to 19.4% and 18.8% in 2002 and 2006 respectively). In addition, the distribution of 

such increase was uneven, with increases concentrated among low- and middle- income 

groups, and virtually absent among high-income groups. During raises of maize prices that 

resulted from the southern African drought of 2001–2002, Zambia experienced maternal 

health deterioration (measured in terms of significant decreases of maternal plasma vitamin A 
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during pregnancy and vitamin E deficiencies postpartum) and infant length of specific age 

groups decreased progressively throughout the study carried out by Gitau et al. (2005)14.  

 

Although food intake is one of the immediate causes of undernutrition, other factors such as 

related to health and care play a main role. The conceptual framework of the determinants of 

undernutrition, developed by UNICEF (1990) (Figure 2.3), emphasizes such distinction and 

provides a holistic definition to nutrition security that includes food intake together to access 

to health services, water, sanitation and adequate child and maternal care. 

Figure 2.3 UNICEF conceptual framework on child nutrition, health and survival 

 
Source: Ruel 2008: 22, Adapted from UNICEF 1990 

 

The framework acknowledges that multiple factors interact synergistically to determine 

nutritional status and therefore distinguishes between different levels of causes: basic, 

underlying and immediate.  Basic causes are referred to factors linked to political, institutional, 

socio-economic and environmental issues. Underlying causes reduce the focus on issues 

directly linked to food security (as in access to food), maternal and child care practices and the 

                                                           

14
 Data on maternal and infant health, nutrition and maternal plasma were collected and subsequently 

analysed according to whether they were collected before (June to December 2001), during (January 

2002 to April 2003) or after (May 2003 to January 2004) the period of increased maize price. Agricultural 

season and maternal HIV status were used as controlvariables in the analyses (Gitau et al. 2005). 
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health, sanitary and water environment within a certain area and in the household. Finally, in 

the immediate causes the interaction between nutritional deterioration and health is 

highlighted15. Both underlying determinants can be affected by price increases. When 

purchasing power decreases, households may have to undertake difficult decisions in order to 

release more available income for food, such as reduce quality and quantity of purchased food 

while poorer households may cut on health care or withdraw their children from school (Klotz 

et al 2008). 

These contributions show that the effects of food price fluctuations on nutrition status are 

concerning but manifest in complex and multifaceted ways. Deterioration of food access (both 

in quality and quantity) together with worsening access and availability to health, care services 

and healthy environment during food price crisis can generate life-lasting effects in terms of 

micro and macronutrient-deficiency-induced child morbidity and mortality degenerative 

effects on vulnerable adults. While looking at food prices can be useful and can signal early 

deterioration of food access, food prices alone can lead to misleading interpretations and fail 

to represent the indirect effects that they can produce on nutritional status of the most 

vulnerable.  

2.3 Food and Nutrition Security: measurement 

difficulties and how the MCES can contribute to the 

methodological improvement  
The complex interactions between different aspects that shape food and nutrition security, 

make this concept elusive (Barrett 2010). The concept of food and nutrition security highlights 

the multidimensional nature of the phenomenon and analysts often face the difficult task in 

choosing the most adequate and relevant (set of) indicator(s) or proxies to measure different 

dimensions of food and nutrition security (de Haen et al. 2011). This choice embroils inevitably 

a compromise between comprehensiveness of the indicator (which can be labour intensive 

and associated with higher costs) and containment of costs and ease to generate estimates. 

Each metric can encompass or disregard certain factors that shape the deterioration of food 

and nutrition security.  

 

                                                           

15
The framework’s version reported in this thesis identifies a number of measures to reduce maternal 

and child under-nutrition in the short-term as well as recognizing that they should be coupled with more 
long-term interventions designed to the improvement of political, institutional, socio-economic and 
environmental issues. (UNICEF 1990) 
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The scholarship that focuses on these themes and policy practices witnesses no shortage of 

food and nutrition security indicators. Such proliferation emphasizes, on one side, the general 

recognition of the relevance of food and nutrition security, but, on the other, stresses the lack 

of agreement between agencies and practitioners on an effective and affordable common 

approach for its measurement (de Haen et al. 2011). Some argue that the absence of widely 

accepted reliable and timely measurement can hamper the capacity to recognize and act 

responsively to crisis and chronic food and nutrition security shocks (Headey and Ecker 2012). 

It is also considered that such limitations in measuring food and nutrition security restrict the 

ability to thoroughly understand this concept, its drivers and design appropriate interventions. 

This, in turn, holds back the improvement of programme design and implementation to reduce 

food and nutrition insecurity.  

 

There is however a general trade-off between comprehensiveness and accuracy on the one 

hand (requiring data intensive household surveys) and the need for easier, more frequent and 

lower cost data collection on the other. Practitioners, researches and international agencies 

face the challenge to identify indicators that meet a range of desirable properties, are 

straightforward to compute and provide clear, timely and unbiased signals on the nature and 

extent of food insecurity problems in different populations and, ideally, some information on 

types of intervention that can address these problems. In this context, a timely metric to gauge 

the importance and effects of shocks that undermine food security cannot rely on time 

consuming and laborious data collection. There is, therefore, the need to identify alternative 

signals that represent the desirable balance between cost-time efficiency, comprehensiveness 

and accuracy (Dorward 2013; Skoufias et al. 2013, Headey and Ecker 2012).  

 

This thesis recognizes these tensions and introduces the MCES, a novel food price indicators to 

describe the effects of food price changes on food and nutrition security. The MCES positions 

itself in such debate as a useful, timely and effective food price indicator that is relevant to 

food and nutrition security analysis and can be a viable alternative to real food prices.  In the 

context of food price shocks (or shocks that has immediate implications in terms of food 

prices), the MCES is conceived to offer a timely signal and initial indication of the depth of the 

food price fluctuation impacts on food and nutrition security in the short-run. The initial stage 

should be followed by analyses that use a suit of relevant and context specific indicators that 

provide additional information in terms of specific consequences of the price shock. In an 

effort to provide a pragmatic methodological contribution to the measurement of the impacts 
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of food price variations on food and nutrition security, the following guiding criteria are 

identified:  

- Reproducibility: the results can be replicated by anyone at any time, since all the 

necessary resources and methodology are transparently and accurately provided and 

explained. 

- Simplicity: the information should be accessible to wide range of audience (domestic 

policy-makers, media and civil society). 

- Achievability and cost-effectiveness: the indicator should use attainable methods and 

underlying data that can be realistically gathered within reasonable costs.  

- Timeliness and intertemporality: data and methods are easily retraceable and the 

methodology allows for timely responses. In the context of food security and 

agriculture, the inter-temporal criterion emphasizes temporal comparisons on two 

levels: firstly, the ability to measure the effects of seasonality on food and nutrition 

security; secondly, consider the outcomes of significant short run shocks. 

Additionally, the MCES aims at drawing (back) further attention to the role of agricultural 

seasonality on food and nutrition security. High food prices are often analysed and monitored 

in the context of international food price shocks, when they receive increased attention.  As 

the literature on seasonality describes, high and fluctuating food prices are not a recent 

phenomenon for people in low-income countries where food needs are satisfied via a 

combination of own production and market purchase (Chambers et al. 1981, Longhurst et al. 

1986, Poulton et al. 2006). Economies that are characterized by lower levels of technological 

complexities in the production process16 show cyclical food price increases in the lean season, 

due to the depletion of food stocks in the months ahead of the harvest (Hauenstein Swan et al. 

2010). The literature also suggests that the transmission of the 2008-2009 global food price 

increases to the local markets, induced households to adopt livelihood mechanisms similar to 

those generally adopted during seasonal prices fluctuations (Ibid.). Such damaging coping 

mechanisms (i.e. limiting the consumption of nutrition foods or decreasing meal frequencies) 

can have deleterious effects on nutritional status of the most vulnerable with long lasting 

effects on health and wellbeing (Hauenstein Swan et al. 2010, Ruel et al. 2010). The MCES is 

based on a methodology that can adequately represent both global food price shocks as well 

                                                           

16
 For example, these production systems can be featured by absence of irrigation systems and use of 

high yield seeds.  
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as more localised price increases and reinvigorated the importance of seasonality in the 

dominant debate on food and nutrition security.    

2.4 Conclusions and Research Questions 
Tackling persistent food and nutrition insecurity in a timely and effective manner has received 

considerableattention in the development agenda after the 2008-2009 food price crisis. Yet, 

there are conflicting views on the effects of recent food price rises on food and nutrition 

security and there is a widespread dissatisfaction with existing indicators and measures of food 

insecurity as regards their capacity to gauge and monitor the impacts of shocks on poor 

populations’ food insecurity. 

The chapter provides a description of some of the shortcomings of using real food prices 

relative to US CPI or other international price indices in interpreting the effects of food price 

shocks on food and nutrition security. The main drawback resides in the fact that the deflators 

used to calculate such indices are higher for growing and high-income economies and people 

compared to indices of those that have stagnant and low-income. Such methodological issue 

artificially reduces the magnitude of real food price increases uncovering discrepancies over 

the “real” effects of food prices on poverty and food and nutrition security.  

Plausibly, increases of food prices can generate positive outcomes in the long run, by offering 

marketing opportunities to food producers, incentivise productivity and increase labour 

demand in agriculture that could be remunerated with higher wages. However, higher and 

volatile food prices can have detrimental effects in the short-run, where the nutrition status of 

the most vulnerable can be dramatically affected before the manifestation of the positive 

outcomes.  

The urgency of alternative of changes in real food prices and their impacts are widely 

recognized (Dorward 2013, Headey and Ecker 2012, de Haen et al 2011). It is argued that 

timeliness and use of available data are important principles in the choice of measures. 

Following Andrew Dorward’s intuition on alternative measures of real food price changes that 

are relevant to the analysis and discussion of staple food prices in low-income economies 

(Dorward 2011, 2013), the thesis proposes and develops the MCES, a novel methodology to 

improve the measurement and monitoring of the impacts of food price changes on food and 

nutrition security. On this basis, three research questions aimed at exploring these issues are 

formulated: 

1. Is the methodological approach developed by the MCES able to overcome some of the 

shortcomings of using food prices in real terms for measuring the impacts of food price 

fluctuations on food and nutrition security of poor population in low-income countries?  
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a) What are the repercussions of food price fluctuations on food and nutrition that 

the MCES captures in a more accurate way? 

b) Does the property of disaggregating the MCES by income groups provide a better 

understanding of the mechanisms through which food price fluctuations impact 

food security and nutrition status of different segments of the population? 

c) Can the MCES contribute to evaluating the role of seasonality on food and 

nutrition security? 

 

2. Bearing in mind the need to measure and respond to food price shocks in a timely and 

effective manner, is the MCES a viable alternative to individual real food prices for 

monitoring the effects of changing food prices on food and nutrition security?  

 

Research question one is broken down into three sub-questions (1a, 1b, 1c) and address 

different aspects deemed important in assessing the effectiveness of the MCES as a food price 

index sensitive to changes of food and nutrition security of poorer segments of the population: 

(i) manifestation of the phenomena that is better captured; (ii) disaggregated impact by 

income group; and (iii) the role of seasonality. The second question addresses the call for 

pragmatic and cost-effective methodological development to monitors and report food and 

nutrition security in a timely manner.  

These research questions and key sub-questions are addressed by employing an 

interdisciplinary approach, grounded in micro-economics and nutrition, considered to be 

effective in the conceptualization of the MCES and its validation process at the household level. 

In this thesis, the validation process aims at evaluating the effectiveness of the MCES in 

assessing, monitoring and reporting changes of food and nutrition security of poorer segments 

of the population. 
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Chapter 3 The MCES: Theoretical background, 

rationale and methodology 

 

Introduction 

It is increasingly recognised that complex issues such as food security and nutrition need an 

integrated and multi-sectoral approachto be adequately understood (Haddad et al. 2016, 

Jones and Ejeta 2016, Dorward and Dangour 2012). Therefore, this thesis addresses food and 

nutrition security in relation to food price fluctuations using an interdisciplinary perspective. 

The development of the methodological strategy represents a central component of this work, 

where the conceptual and the methodological approaches are informed by the fields of 

agricultural economics and nutrition. The interdisciplinary perspective encompasses the 

conceptualisation and development of the MCES as well as its validation (i.e., the assessment 

of its effectiveness in terms of relevance for the interpretation of food and nutrition security of 

poor population in low-income countries).  

The thesis is composed by two methodological stages: one is related to the development of 

the MCES (described in this Chapter) and the other one related to the validation of the 

indicator (described in Chapter 4).  

The present Chapter exposes three aspects of the indicator. First, it provides an overview of 

the theoretical approaches at the core of the MCES that complement the literature review 

presented in section 2.2 of Chapter 2. This is graphically illustrated (again for the convenience 

of the reader) inFigure 3.1. In interpreting the effects of food prices on food and nutrition 

security two levels of analysis are considered: the left hand side of the graph represents the 

interaction between food prices, income and wages and how it determines purchasing power. 

This is analysed through the micro-economic theory of consumer behaviour and economy 

wide processes in poor agrarian economies (Section 3.1.1). The left hand side of the graph 

represents the linkages between purchasing power variations in food security and nutrition 

status, examined through theoretical and conceptual frameworks pertinent to nutrition and 

public health (Section 3.1.2).  
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Figure 3.1Theoretical approaches of the MCES – a two level multidisciplinary analysis 

 

 Source: Author 

The chapter continues by defining the rationale within which the MCES operates (Section 3.2), 

hence consolidating the theoretical framework derived from micro-economics and nutrition 

literature. The remainder of the chapter presents the methodological steps to calculate the 

MCES at the household level and discusses a number of conceptual aspects linked to each 

component of the indicators.  

3.1 From food price increases to food and nutrition 

security: theories and approaches from micro-economics 

and nutrition  

The two analytical blocks presented in It is increasingly recognised that complex issues such as 

food security and nutrition need an integrated and multi-sectoral approachto be adequately 

understood (Haddad et al. 2016, Jones and Ejeta 2016, Dorward and Dangour 2012). Therefore, 

this thesis addresses food and nutrition security in relation to food price fluctuations using an 

interdisciplinary perspective. The development of the methodological strategy represents a 

central component of this work, where the conceptual and the methodological approaches are 

informed by the fields of agricultural economics and nutrition. The interdisciplinary 

perspective encompasses the conceptualisation and development of the MCES as well as its 

validation (i.e., the assessment of its effectiveness in terms of relevance for the interpretation 

of food and nutrition security of poor population in low-income countries).  

The thesis is composed by two methodological stages: one is related to the development of 

the MCES (described in this Chapter) and the other one related to the validation of the 

indicator (described in Chapter 4).  

The present Chapter exposes three aspects of the indicator. First, it provides an overview of 

the theoretical approaches at the core of the MCES that complement the literature review 
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presented in section 2.2 of Chapter 2. This is graphically illustrated (again for the convenience 

of the reader) inFigure 3.1. In interpreting the effects of food prices on food and nutrition 

security two levels of analysis are considered: the left hand side of the graph represents the 

interaction between food prices, income and wages and how it determines purchasing power. 

This is analysed through the micro-economic theory of consumer behaviour and economy 

wide processes in poor agrarian economies (Section 3.1.1). The left hand side of the graph 

represents the linkages between purchasing power variations in food security and nutrition 

status, examined through theoretical and conceptual frameworks pertinent to nutrition and 

public health (Section 3.1.2).  
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, represent the theoretical foundations that inform the conceptualisation of the MCES. The 

following sections discuss the theoretical approaches adopted in the formulation of the 

indicator, complementing the literature review (Section 1.2 in Chapter 1). Each theoretical 

block is discussed separately. First, the section defines consumer behaviour theories for 

consumption and production of food, narrowing the general discussion on the effects of food 

prices on real income to food consumption and production (sub-Section 3.1.1). Standard 

micro-economic theory is presented before its limitations are identified and a granular picture 

relevant to poor population in low-income countries with dominant agricultural sectors is 

articulated. This critical review expands on Dorward’s work (2012) on the short and medium 

term impacts of staple food price increases. The Section that follows (3.1.2) covers the second 

theoretical block that incorporates the nutritional implications of fluctuating food prices to the 

overall theoretical framework. Separating the effects of food price changes on food and 

nutrition security in two stages is chosen to simplify the theoretical analysis at the core of the 

MCES. However, it is possible to integrate nutrition directly in models that look at the first level 

of food price impacts, providing a link between food prices and nutrition within a single model. 

A brief discussion of these models is incorporated in the following sections. 

3.1.1 Microeconomic theory of impacts of food prices on 

income and purchasing power 

Microeconomic theory of food consumption is often analysed within consumer preferences 

theories that provide simple assumptions about what shapes rational behaviours. As Timmer 

et al. (1983) state, microeconomic theory "explains each purchase of a commodity as a 

function of the consumer's income, the prices of the commodities, and individual preference” 

(p.12). Consumers enter the marketplace (that offers a range of commodities in different 

qualities and amounts) with a certain purchasing power and preferences for different goods. 

Therefore, consumers relate their choices (desired goods) to available goods, but their choices 

are, in turn, dictated by disposable income and the prices of the commodities available for 

purchase1. Economic theory explains how desired choices and available choices are reconciled 

via rational decision-making and individual preferences (Timmer et al., 1983). The uniqueness 

of the individual preferences implies a great diversity in how various individuals will react to 

                                                           

1
 Microeconomic theory refers to these concepts in terms of indifference curves and budget lines. While 

acknowledging this body of literature and its formalization, this section opts to keep an intuitive 

explanation to refer to this literature. 
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changes in income and prices, a diversity that is predicted by economic theory on consumer 

preferences, and not incompatible with it.  

 

Formally, the conventional entry point to the analysis of the welfare implication of food-price 

changes is to estimate the welfare effects in terms of compensating variation of consumer 

surplus. The Hicksian method for compensating variation is: 

Equation 3.1 

∆𝐸ℎ =  𝐸ℎ(𝑝1, 𝑢ℎ
0) – 𝐸ℎ(𝑝0, 𝑢ℎ

0) 

Where𝐸ℎ indicates the minimum expenditure that allows householdh to reach utility (𝑢ℎ) 

given the price vector𝑝ℎof goods and services (the superscript 0 and 1 refer to the value of the 

variables observed, respectively, before and after the price change). Following the Ferreira et 

al. (2013) formulation, the first-order approximation for discrete price changes gives the 

compensating variation defined as:  

Equation 3.2 

∆𝐸ℎ ≅  ∑𝑖𝑞𝑖
ℎ∆𝑝𝑖 

Where  𝑞𝑖
ℎ is the quantity of good 𝑖 consumed by household ℎ. As price changes are expressed 

in percentages, the proportional formulation of Equation 3.2 is often adopted. This means that 

quantities are replaced by budget shares (𝑤𝑖
ℎ), the key variable that intermediates the effect 

of price changes on welfare: 

Equation 3.3 

∆𝐸ℎ

𝐸ℎ
≅ ∑

𝑖
𝑤𝑖

ℎ
∆𝑝

𝑖

𝑝
𝑖

 

Because food producing households are an important component of the analysis, they are 

incorporated by adding the value of production (𝜎𝑖
ℎ where ℎ denotes the household and 𝑖 the 

produced good) in Equation 3.3 as a portion of the total consumption expenditure of the 

household: 

Equation 3.4 

∆𝐸ℎ

𝐸ℎ
= ∑

𝑖
(𝑤𝑖

ℎ − 𝜎𝑖
ℎ)

∆𝑝
𝑖

𝑝
𝑖

+ 𝑆 (∆𝑝) 

Where 𝑆(∆𝑝) is a function of all price vectors of price changes that represents the substitution 

effect (described in the next paragraph). Ferreira and colleagues (2013) go on to incorporate 
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labour market effects, a criterion that will not be considered here since its analysis and 

incorporation would go beyond the scope of this thesis.  

 

In this theoretical framework, price changes generate two effects on consumerdecisions-

making: the substitution effect, which is defined as a reduction of purchase and consumption 

of goods whose prices have risen and as an increase of purchase and consumption of 

(relatively) inexpensive products; the income effect, a decline of real income driven by an 

increase in the total cost of purchases that generates a downward pressure on the acquisition 

of goods and services. The balance between the two effects is mainly driven by: i) the 

relevance of the good or service affected by the price rise on the total expenditure; and ii) the 

marginal utilities of the basket of goods and services of each individual. For poorer consumers, 

who spend a larger share of their income on food and other basic goods, such essential 

products and services provide a relatively higher marginal utility. Therefore, when prices of 

food increase, real income and utility of poorer consumers are negatively affected.   

 

In his article on the short and medium-term effects of staple food price increases on poor 

agrarian economies, Andrew Dorward (2012) provides an analytical framework in which such 

effects are disaggregated. The framework also takes into account, on the one hand, the 

temporal dimension within which food price effects are propagated and, on the other hand, 

the household’s position in the spectrum of food production and consumption. By identifying 

key factors for establishing the direction of impact of food price increases on poor population’s 

real income, Dorward (2012) suggests that these are not defined a priori andare conditional to 

context specific characteristics, to the economic structure and to the amount of food 

consumers and food producers within the economy. In particular, Dorward adopts Deaton’s 

(1989) distinction between household categories that populate the food production and 

consumption interactions:  

 

Net-food sellers,are defined as households and individuals whose sale of food exceed 

their food consumption; 

Net-food buyers, are households and individuals for whom the total purchase of food 

is greater than the total sale of food on the market;  

Pure consumers is an analytical intermediary that refers to urban households and rural 

landless households (that is, households and individuals that work in rural areas in 
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agricultural and non-agricultural activities as wage workers) that are not involved in 

food production for own consumption and acquire food via market purchase.  

 

In defining how these actors interact, Dorward (2012) considers a two-fold linkage between 

production and consumption: on the one hand, he looks at decision-making process between 

production and consumption within the household and, on the other hand, at decision making 

between producers and consumers via market interaction2. 

Within this framework, direct and short term effects of food price increases on poor (net and 

pure) consumers will be negative. Given the high priority of food expenditures to which a large 

proportion of income is devoted, sudden increases of food prices can generate negative 

income effects, leading to a dramatic depression of disposable income as households have 

little room to adjust their food and non-food consumption patterns. The substitution effect for 

such households is also limited, as their consumption is already pushed to the cheapest option. 

When food and essential non-food consumption experience declines significantly, damaging 

consequences on nutritional status and health can emerge with lasting consequences on the 

physical and cognitive development of children as well as wellbeing of other household 

member’s. 

 

On the other side of the spectrum, food price changes can be beneficial to net-food producers. 

Producers will react to the variation of food prices by modifying the resource distribution to 

produce competing products and by shifting input utilisation (ibid.). The outcome of how 

resources are allocated between competing products represents the substitution effect, 

between the production of goods whose prices and profitability have increased and the 

production of products which are now relatively inexpensive and therefore less profitable. On 

the other hand, the profit effect (Singh et al. 1986) – that denotes the profit maximisation by 

setting input use and associated production at the point where marginal revenue product 

matches the marginal cost – will determine the demand for labour and the use of other 

production factors.  

 

                                                           

2
 The analysis of the first type of linkages takes place within the Farm-Household models (Singh et al. 

1986) and the Net-Benefit Ratio (Deaton 1989), while the second one is approached via partial 
equilibrium analysis. Dorward (2012) suggests  Christiaensen et al.2011, Delgado et al. 1998,  Dorward 
et al. 2003, Haggblade et al. 1989,  and Haggblade et al. 2007 among others for a review on partial 
equilibrium analysis. 
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The first section of Figure 3.2 Figure 3.3 graphically illustrates what is described above. The 

interaction between food price fluctuations with real income and wages, which determines the 

purchasing power of households and individuals, can generate positive short-run impacts on 

net-food sellers (who can benefit from an increase in productivity and sales depending to their 

availability and access to capital). During the same temporal frame, net and pure food 

consumers can be adversely affected by food price increases with significant declines of their 

real incomes. The magnitude of the negative effect on these groups will depend on their ability 

to absorb or buffer negative effects. The ability to do so is dictated by the disposable income in 

place and the possibility to access alternative channels in a timely way in order to maintain 

consumption levels.   
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Figure 3.2 Figure 3.3 Short, medium and long term impacts of food price increases on real 
income and on the economy and factors determining their direction. 

 

  

Source: Author, adapted from Dorward (2011).  

 

In the medium and longer term, the implications of food prices on welfare and poverty 

reduction are context specific and depend on factors briefly summarized in the lower section 

of Figure 3.2 Figure 3.3. Although the long-term effects of food price changes on FNS go 

beyond the rationale and area of operationalisation of the MCES, it is a relevant discussion to 

the general theme of this thesis. In particular, it speaks to some of the studies reviewed in 

section 2.2 that emphasised the positive repercussion of high food prices on poverty (Headey 

2016, Jacoby 2016, Aksoy and Isik-Dikmelik 2008). The preconditions for positive outcomes are 

often missing in low-income countries. In fact, indirect and long term effects of high food 

prices can manifest through agriculture supply response and consequent increase in the 

demand for labour and upward adjustment of wages. These, in turn, can generate real income 

increases, poverty reduction and general positive outcomes on the economy via consumption 

linkages. However, such outcome is highly dependent on a number of factors. According to 

Dorward (2012), since food prices increases tend to depress real incomes of net-food buyers, a 
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positive response of food prices on the overall economy and poverty reduction necessitates 

that net-food sellers outweigh net-food buyers in order to increase production via investments 

in technical change that increases labour demand and boosts wages. In addition, there needs 

to be substantial generation of income that injects positive consumption linkages and raises 

rural labour demand and wages. In poor rural areas and urban economies, where deficit 

producers (and pure consumers) outnumber surplus producers and where access to seasonal 

capital (to invest in production) is limited, these conditions will not apply. The lower section of 

Figure 3.2 Figure 3.3summarises some of the factors that define the direction of the impacts of 

high food prices on poverty. They include: i) access to seasonal capital to allow increased 

investment as a response to higher food prices; ii) the features and composition of producers 

and consumers; iii) controlled input prices that do not erode the profit effect; iv) controlled 

levels of food price volatility.  

 

The impacts of high food prices on real income, purchasing power and welfare cannot be 

determined a priori and are determined by a number of endogenous and exogenous factors 

and their interaction with the overall structure of the economy. Some of said factors and their 

interactions are often missing in many poor countries as agriculture is highly seasonal, 

operates with low levels of mechanisation and irrigation systems and a large proportion of the 

land is farmed by people who are poor with severe working capital constraints.  

 

The following section links the discussion on the effects of food price changes on purchasing 

power to the theoretical approaches that translate such impacts on food and nutrition security 

mainly by adopting the UNICEF conceptual framework of undernutrition (UNICEF 1990).  

3.1.2 Connecting food price changes to nutrition security 

As mentioned in Chapter 1, the nutrition literature recognizes three common factors that 

hamper nutrition: (i) household food insecurity (in terms of availability and food utilization); (ii) 

inadequate care; and (iii) unhealthy environment (UNICEF 1990). Although there is a vast 

literature corroborating the importance of the three elements and their interaction in 

determining nutritional outcomes, there is a gap in terms of a well-recognized and validated 
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nutrition production function. Kirk and colleagues (2015) offer a production health function 

that focuses on nutritional outcomes3: 

Equation 3.5 
𝐻𝑖 = 𝐻(𝑓𝑖, 𝑛𝑖, 𝑠𝑖, 𝑋𝑖) 

where 𝐻𝑖   is the household or individual 𝑖  health, expressed as a function of 𝑓𝑖  (food 

consumption), 𝑛𝑖  (care and nurturing), 𝑠𝑖  (sanitary environment) and 𝑋𝑖 (household or 

individual characteristics). When looking at food price effects on 𝐻𝑖 the time element is 

introduced that modifies Equation 3.5 as follows:  

Equation3.6 
𝐻𝑖𝑡 = 𝐻(𝑓𝑖𝑡, 𝑛𝑖𝑡 , 𝑠𝑖𝑡 , 𝑋𝑖𝑡 , 𝐻𝑖𝑡−1) 

With 𝑡 indicating the period after the price change, and 𝐻𝑖𝑡−1 representing nutritional health 

before the price change. Conceptually, income and nutrition are connected using a utility 

maximisation concept, implying that households or individuals might value directly health (H) 

or its individual components. A more generous formulation entails:  

Equation 3.7 
 

𝑈𝑖𝑡 = 𝑈(𝑓𝑖𝑡 , 𝑛𝑖𝑡 , 𝑠𝑖𝑡, 𝑐𝑖𝑡 , 𝑙𝑖𝑡 , 𝑋𝑖𝑡) 

 

that includes other consumption (𝑐𝑖𝑡) and leisure (𝑙𝑖𝑡). As any utility maximisation, households 

will maximise this utility function subject to their budget constraint defined as:  

 

Equation 3.7 
𝑝𝑓𝑓𝑖𝑡 + 𝑝𝑠𝑠𝑖𝑡 + 𝑝𝑐𝑐𝑖𝑡 − 𝑤(𝑛𝑖𝑡 + 𝑙𝑖𝑡) ≤ 𝐼𝑖𝑡 

and 𝑝𝑓 , 𝑝𝑠, 𝑝𝑐 , 𝑤, 𝐼𝑖𝑡 denote the prices of food, sanitation and consumption, wage rate and 

income (which can include farm profits, non-agricultural income, value of household labour 

and land endowment).  

Sudden and unexpected food price fluctuations demand rapid adjustment in terms of budget 

allocation and vulnerable households may adopt different strategies with regard to their diets 

                                                           

3
 Although, the specification of these models go beyond the scope and purpose of this work, the thesis 

acknowledges their formulation. Moreover, while this work opts to divide the impact of food prices on 

food and nutrition security in two components (using purchasing power as a hinge), other studies have 

incorporated nutrition directly in farm household models, providing a direct link between food prices 

and nutritional outcomes (such as Kirk et al. 2015 ).     



55 

 

(Darnton-Hill and Cogill, 2010; Ruel et al., 2010). When the purchasing power of vulnerable 

groups are hindered, it will affect the quality and quantity of food that is affordable, while also 

reducing the resources for essential non-food consumption (such as health and care 

expenditure, water, sanitation, schooling and other essential services).  

At the household and individual level, food intake reduction takes place in two phases. Firstly, 

diets become less diverse and poorer in micronutrients; more specifically, they become 

predominantly composed of carbohydrate staples. This response to income depression occurs 

because meeting calories requirement is a primal need and staples are generally more 

affordable sources of energy than most animal source foods, vegetables and fruits (Brinkman 

et al. 2010). Monotonous diets composed predominantly of staples, may maintain adequate 

energy intakes levels, but are likely to be nutritionally inadequate in micronutrients, protein 

and fats (Thompson 2009). Risks of stunting, micronutrient deficiencies (hidden hunger) and 

associated poor health outcomes increase, with serious effects on children, pregnant women, 

the elderly, and the ill within the household.  

The second phase takes place when prices rise further or when adequate policies to protect 

the food purchasing power of vulnerable groups (i.e., social protection mechanisms) have not 

been put in place. Food portions and frequency of meals may be affected resulting in 

decreased energy intakes in addition to reduced micronutrient intakes. The Deterioration of 

dietary quality coexists with a reduction in total caloric intake that increases the probability of 

health shocks which can instigate a vicious cycle of malnutrition and disease further 

exacerbated by reduced resources to health services and medication (Meerman and Aphane 

2012). Inadequate dietary intake for a prolonged period of time undermines the immune 

system and exposes individuals to infectious diseases4. Infectious diseases, on the other hand, 

increase nutrient requirements and further jeopardise the immune system. This vicious circle 

can begin when dietary intake is inadequate in terms of quality and worsens when energy 

requirements are not reached.  

 

Figure 3.4, a modified version of the original UNICEF framework (1990),identifies three levels 

of causes of undernutrition. This research focuses on the basic causes pertinent to food price 

fluctuations and purchasing power (at the bottom of the diagram) and links them gradually to 

                                                           

4
Among differentdeterminants of child growth deterrents (stunting), infectious diseases have been 

identified as one of the most important ones(Scrimshaw et al. 1968). The role of diarrhoea appears 
particularly critical (Martorell et al. 1975, Black et al. 1984, Checkley et al. 2003, Assis et al. 2005)due to 
possible associations with suboptimal absorption of nutrients (Mata 1992) 
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the higher level causes identified by the framework. The dynamic between food prices, wages 

and income are the starting point of this work and help to conceptualise the basic elements at 

the core of the MCES, a simple and accessible short term food price indicator that can be 

meaningful to identify food and nutrition security challenges.  

Figure 3.4. MCES theoretical framework: channels of impacts between food price fluctuation, 
purchasing power and nutrition 

 

Source: Author, adapted from UNICEF (1990)  

 

At this point, it is important to consider the role of own produced calories within this 

discussion, in the conceptualization of the MCES and its implication. Following the proposed 

classification, pure consumers will mainly rely on markets for their provision of food. Net-food 

consumers and net-food sellers will produce, consume and sell some (if not all) of their food. 

The characteristics of food production and sale will depend on various determinants that move 

along the lines of land ownership, land size and soil features, crops availability, access and 

availability of credit and markets. Agri-health analysis looks at the different pathways that link 

agriculture, nutrition and health, recognizing that agriculture can play a major role in 

improving nutritional status of farmers (and the rest of the society), although in complex and 

non-linear ways (Dorward and Dangour 2012). In this context, the impact of food price 

fluctuations on subsistence farmers is analysed (Dorward 2012). While on the one hand 

reliance on own food production may sustain food consumption during hardships or food price 

shocks, on the other hand the impact on nutritional outcomes is not always straightforward. 
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For example, as articulated by O‘Laughlin (2013), dependence on own production, especially 

for poorer rural households can generate severe nutritional and health implications because 

they may rely on limited food variety. This can have serious implications especially among the 

most vulnerable (children in particular). For households with limited disposable income, 

reliance on own production of food during food price crisis, especially when prolonged over 

time, can push individuals to consume monotone diets and foods that when eaten excessively 

and with the wrong preparation (for example due to time shortage by household members in 

charge of food provisioning) can have adverse nutritional outcomes.  

 

Technical limitations and limited data on quantities of calorie intake from own production 

made the inclusion of this aspect difficult. The MCES represents the potential/hypothetical 

market cost of a minimum amount of calories (and not actually calorie intake). It therefore 

serves as a signal of possible repercussions and not exact evaluation of calorie intake fall due 

to food price increases. It is however important to acknowledge, that in the medium-longer 

term, poorer agricultural households could suffer from severe nutritional consequences. Even 

if they can produce some of their calories, lack of disposable income to purchase nutritious 

and desired food can result in food insecurity and negative nutritional and health 

consequences.  

 

The next section by explaining the feature and the rationale of the MCES, combines the 

theoretical elements discussed by microeconomic theory with the factors that affect the 

nutritional status of individuals.    

3.2 MCES - Rationale and methodology  

The break-down of the multiple impacts of food price changes (on net-food buyers and net-

food producers, on food consumption and non-food consumption) emphasises the importance 

of differentiating between different population groups and different time-frames when 

analysing the effects of food price changes on food consumption and nutrition security. The 

differentiation between net-food buyer and net-food producer responses to price changes is a 

useful starting point to identify winners and losers. Dorward (2012) suggests the use of 

“relative prices” when looking at welfare effects of food price increases, pointing out that 

relative prices can be more accurate than individual commodity prices in real terms when the 

objective is to analyse nutrition security. In particular, he suggest to examine food prices 

relative to i) consumers income and prices of other products that they buy, and ii) prices of 

farm inputs and prices of other products that farmers can produce. The first set of relative 
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prices are relevant to the effects of food price changes on net-food consumers welfare and the 

second set of relative prices are relevant to net-food producers (ibid.)  

 

Variations of prices for different producers and consumers are more varied and complex than 

it is suggested by standard analyses and discussions that use single prices or international price 

indices. A key concern is to adequately gauge and monitor food security and nutritional 

impacts of food prices in the short run, even in the instance of positive long-term effects on 

rural employment, wages and poverty reduction. Having demonstrated that food price effects 

are different based on the scale of production and wealth of the household, the MCES is 

developed to represent a valuable short-term food price indicator for vulnerable segments of 

the population in low and middle income countries. Expanding on Dorward’s previous work 

(2013), the MCES is defined as the expenditure required to meet essential calorific 

requirements divided by the total resources available, or simply:  

Equation 3.8 

𝑀𝐶𝐸𝑆 =
𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑐𝑎𝑙𝑜𝑟𝑖𝑒 𝑒𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒

𝑇𝑜𝑡𝑎𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑒𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒
 

In other words, the indicator expresses the share of the household expenditure required to 

purchase a portion of energy requirement from staple foods. It is also considered to be the 

cheapest way to purchase calories because the MCES includes staple foods only, which are in 

many contexts the most affordable food items as well as representing most of the energy 

intake of poorer households in low-income countries. The indicator, therefore, reflects the 

minimum cost of a portion of the household’s calorie requirement (and not the total cost of 

achieving a functional and healthy life). Importantly, it does not incorporate the cost of total 

energy requirement nor it wants to represent the total energy intake of individuals or 

households. 

The MCES can be calculated at different aggregation levels, for example at the household, 

national or regional5 level, and it can be disaggregated for different income groups. In order to 

be relevant for nutrition status analysis (despite a number of caveats that will be discussed in 

Chapter 4) the MCES is validated at the household level6. Therefore, the remainder of Chapter 

3 presents the methodology to calculate household specific MCES.  

The formal specification of the household levelMCES is defined as:  

                                                           

5
In this context, the regional represents an agglomeration of neighbouring countries (for example East 

African region, South-East Asian region). 
6
Chapter 3 describes the rationale, data selection and methodology of the validation process of the 

MCES at the household level. 
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Equation 3.9 

𝑀𝐶𝐸𝑆 =  
∑ ((𝑃𝑥

𝑛
𝑖=1 ∗ 𝑤𝑥/𝐾𝑥) ∗ 𝐻𝐻𝑚𝑖𝑛𝐾𝑐𝑎𝑙𝑖) ∗ 𝑇𝑖𝑚𝑒

𝐻𝐻𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛_𝑒𝑥𝑝𝑖
 

where 

 𝑃𝑥 denotes the local price (per kg) of 𝑥𝑡ℎ staple food consumed by household 𝑖,  

 𝑤𝑥 is the 𝑥𝑡ℎ staple food specific weighting factor, defined as:  

Equation 3.10 

𝑤𝑥 =
𝐾𝑐𝑎𝑙𝑥

𝑇𝑂𝑇𝐾𝑐𝑎𝑙𝑠𝑡𝑎𝑝𝑙𝑒𝑠
 

 

𝑤𝑥 considers the purchase share of calories of each staple food on the total staple 

food basket of the household, and not the share of calorie consumed. As per the 

Engels law, these values tend to be higher for poorer households compared to 

wealthier ones (as generally food share - and in particular staple food shares - 

decrease as income increases).  

 𝐾𝑥 is obtained from country specific Food Composition Tables7 and reflects the calorie 

density (energy expressed in Kcal per 100g) contained in each food item. Dividing the 

weighted food price of each staple to its calorie density, allows the calculation of an 

indexed price of one unit of calorie (Figure 3.5).  

 𝐻𝐻𝑚𝑖𝑛𝐾𝑐𝑎𝑙 represents 60% of the minimum household energy requirement of 

household 𝑖. This is sensitive to the household composition and adult-equivalent 

conversion factors are employed.  

 𝑇𝑖𝑚𝑒 refers to the time frame for which the indicator is constructed. The periodicity 

of the MCES is dependent on the household consumption expenditure data; if the 

latter is calculated on a monthly basis, 𝑇𝑖𝑚𝑒 will equal 30 days.  

  

                                                           

7
 Food Composition Tables (FCT) list nutritionally important components of most food items and provide 

values for energy and nutrients. They include: protein, carbohydrates, fat, vitamins and minerals and 
other important food components (i.e. fibres).  The databases are country specific and the data for this 
research have been obtained from the FAO International Network of Food Data Systems (INFOODS) a 
directory that gathers country specific FCTs dated back to 1988. The details about FCT used in this thesis 
are discussed in Chapter 5 and 6.   
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Figure 3.5 Composition of one Kcal price from staple foods* 

 

*The graph represents the composition the price of 1 kcal derived from staple foods in a 

setting where the most important staples are rice, cassava and maize flour. The 

percentages are referred to their purchase share on the total staple food basket.  

Source:Author 

 

The conceptualisation and construction of the MCES makes it an appealing and relatively easy 

indicator in terms of data collection, computation and communication. Its results are 

presented in percentage terms with higher values for poor and food insecure households and 

low values for wealthier households who spend a smaller proportion of their income on food. 

For indicators that are used to monitor food and nutrition security status of poor population it 

is crucial to balance the need of comprehensiveness, on the one hand, with simplicity and 

timeliness, on the other. Local food prices are a valuable basis for the computation of indices 

that monitor food security in relation to food price fluctuations as they are widely available 

and increasingly collected in a timely way. Dorward (2013)conceptualised the Food 

Expenditure Ratio (FER) to address these challenges. The MCES draws from this experience and 

attempts to ameliorate its methodology and validity. 

 

After the defining the elements of the indicator, the following two sections present conceptual 

consideration in relation of the numerator and the denominator of the household level MCES, 

of  which some are revenant also to its calculation at higher aggregation levels.   

3.2.1 The Numerator  

The numerator of the MCES calculates the minimum cost to reach a portion of minimum daily 

calorie requirement. It does that by creating a weighted price index for one calorie () of a 

basket of representative staples foods. This includes dietary staples that are context specific 

and relevant to dietary patterns of poorer households. According to the FAO (1995) “a staple 
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food is one that is eaten regularly and in such quantities as to constitute the dominant part of 

the diet and supply a major proportion of energy and nutrient needs” (p.21). The MCES, by 

including the expenditure for staple-foods only, considers one of the few food options for poor 

people in reaching minimum calorie intake in the cheapest and most efficient way. Healthy 

diets are composed by other dimensions, but for those in which food consumption is low it is a 

reasonable choice to restrict the attention to calories (Basu and Kanbur 2008). In addition, 

since they are common to most diets, staple-foods operate as common a denominator in 

standardising dietary patterns across countries and, therefore, in ensuring that there are no 

environmental or cultural restrictions in the validity of the indicator. The MCES opts for most 

affordable prices (locally produced products instead of imported ones and lower qualities 

instead of premium options) weighted against their purchase share on the total staple food 

basket8. This is then divided by the calorie content of each staple food (energy expressed in 

Kcal per 100g).  

 

Food constitutes the bulk of consumption expenditure of poor segment of the population and 

staples purchase and consumption are particularly important for those that are calorie 

challenged. Spending patterns of poor households can be whittled down to few item groups: 

staple-food expenditure, mainly maize, sorghum, wheat, rice and tubers; minimum non-staple 

expenditure, such as basic minimum expenditure for items that are essential for survival but 

not prominent in providing food energy9; essential expenditure for inputs and investment into 

livelihoods, schooling, health service, and other basic assets; few discretional expenditure 

(Rethman 2011). Staple-food expenditure represents on average more than 50% of the total 

expenditure in poor households, and during shocks, income decrease and cyclical food 

shortage it raises up to 80% (Devereux, Sabates-Wheeler, and Longhurst 2011)10. Lipton (1986) 

defined, among other characteristics, the ultra-poor as spending some 80% of their income to 

low cost and energy-dense foods and consuming 80% or less of the minimum daily energy 

needs. In addition they face restricted opportunities to shift from expensive food to cheap 

                                                           

8
For example, if the main dietary staples in a country are maize, cassava flour and rice (the total staple 

food basket) the consumption share of each product is used as a weighting factor on prices. This offers a 
more accurate representation of the importance of each food item on the MCES.    
9
This includes other macro- and micronutrients foods that are necessary for individual survival, together 

with key expenditure on basic hygiene, clean and safe water, and other location specific obligations 
(taxes, education and health) as well as expenditure on energy (cooking and lighting) and, in the case of 
the urban poor, housing. 
10

Berton et al. (2013). 
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food (mainly carbohydrate energy-rich staple foods), since their food purchases are already 

largely devoted to cheap food. 

𝐻𝐻𝑚𝑖𝑛𝐾𝑐𝑎𝑙  represents 60% of household adult equivalent energy requirement. The 

household adult equivalent reference scale accounts for variation in household composition 

and different individual energy requirements. It is internationally accepted that 2100 Kcal is 

the minimum daily energy requirement for an adult person (men and women between 19 and 

50 years of age). This figure is based on the nutritional energy requirements of a standard 

population with a standard distribution of ages and genders (FAO, WHO, and UNU 2001).  

Once the reference calorie intake for the representative adult person is identified, the adult-

equivalent fraction assigned to each individual is determined by the ratio between the calorie 

requirements (according to age, gender, and pregnant or breastfeeding status) and the 

estimated adult reference value (Claro et al. 2010). The use of the adult equivalent factor the 

MCES serves to reflectthe minimum calories needs based on the structure of the household. 

Because it is plausible to expect that not all calories derive from staples (in particular in rural 

and peri-urban areas that can produce some of their food) the MCES incorporates only a 

portion of the minimum daily energy requirement.  

 

The MCES nominator considers the “worst case scenario” for the poor and the ultra-poor and 

calculates the cost to purchase 60% of adult equivalent minimum energy requirement. Such 

percentage corresponds with the average share of staple foods on total food purchase 

calculated in the household budget surveys used for the analysis. This method compensates 

for the fact that some households will produce some of their food (when this is possible) to 

buffer the initial adverse effects of food prices on food consumption. However, when price 

rises are prolonged in time, households are unlikely to produce all the food that they need and 

will eventually need to satisfy some (if not most) of their dietary needs by purchasing food. 

Self-sufficiency might be sustainable solution in the short and medium run but in the long term 

diets are at high risks of getting monotonous and highly dominated by staples.  

3.2.2 The Denominator  

Throughout this Chapter, it has been argued that in order to represent the impacts of food 

prices on food and nutrition security of poor parts of the population in a more adequate way, 

food price indicators should incorporate income effects of food price changes. Previous 

sections have also argued that real food prices relative to CPI can be ill suited to provide 

correct interpretation on the impact of long and short term food price changes on the food 
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and nutrition security of poor income. Given that for this population group food accounts for a 

large share of their expenditure, the effect of changing food prices on welfare could be more 

adequately gauged using expenditure data (Dorward 2011).  

 A large body of the literature establishes the theoretical underpinnings of income and 

consumption expenditures as a measure of current and long-run household welfare (World 

Bank 2001; Deaton and Zaidi 1999; Deaton and Muellbauer 1980). While income is commonly 

used to measure and monitor welfare in high income countries, in societies with a large 

agrarian sector and self-employed population, income tends to be poorly estimated since 

information on farm income, housing services and capital gains are difficult to gather. In the 

context of poor economies consumption expenditure is often preferred as a proxy of welfare. 

Consumption expenditure includes both goods and services that are purchased and those that 

are provided from self-production (World Bank 2001). In addition, expenditure tends to level 

the irregularities of income (that can largely fluctuate over time) reflecting a more accurate 

measure of long-term wellbeing.  

However, money metric measures of welfare are characterised by a number of limitations. 

Firstly, and most importantly for this thesis, the surveys that collect consumption expenditure 

data in low income countries are intermittent and often of low quality (Jerven 2013). Technical 

capacity of statistical bureaus, budget constraints and dependence on the country’s policy 

design needs make consumption expenditure data unreliable, often methodologically 

incoherent and difficult to use for inter-temporal comparison (Sahn and Stifel 2003). Alongside 

the issues related to the frequency of data collection, there are various methodological 

criticisms on how consumption expenditure data are gathered and calculated. These data can 

be prone to measurement errors because they heavily rely on recall information, require 

information on use values of goods consumed (such as prices and nominal interest rates that 

are arduous to discern in low income contexts)  (Pradhan 2000; Scott and Amenuvegbe 1990).  

 

3.3 Reflections on the intra-household power of the 

MCES methodology 

After presenting the rationale and the methodology of the MCES, the following section reflects 

on the indicator’s purpose and limitations. The MCES, by combining the effects of food prices 

on real income in one metric, can operate as a proxy of food affordability offering window of 

interpretation of possible outcomes of food price fluctuations on household food and nutrition. 

However, nutritional status is an issue pertinent to the individual and household level analysis 
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can overshadow intra-household mechanisms that shape food and nutrition security. This 

section offers an examination on the individual and intra-household “power” of the MCES and 

exposes some of the trends in the literature, the pragmatic or middle ground approach often 

chosen by researchers and practitioners, and describes on how individual and intra-household 

level analysis is integrated in the thesis.  

 

Data that describes individual level food and nutrient intake and dietary patterns are critical 

for informing and signalling how economic and price shocks may affect different strata of the 

population. Dietary intake assessment methods at the individual level (such as 24-h intake 

recalls, and food frequency questionnaires) represent the scientifically accepted and golden 

standard data (especially by nutritionists) for quantifying individual nutritional intakes and 

therefore assess individual nutrition status. However, such data are expensive, complex to 

collect and often are not suitable in situations that require rapid assessments (Coates et al. 

2017). 

 

Given the gap generated by the lack of individual level data, a number of nutritionists, 

economists and poverty analysts have increasingly been using household surveys (such as 

household budget and household consumption and expenditure survey), considered 

particularly useful in low-income countries where household surveys are collected regularly 

and are nationally representative. Although the primary purpose of household budget surveys 

is not strictly related to nutrition analysis (for example, economists employ them to generate 

estimates for poverty analysis and monitoring) (Smith and Subandoro, 2007), the growing 

interest in their utility for food security and nutrition-related objectives have sparked a 

significant debate on their usefulness in nutrition analysis (Fiedler 2013; Lividini and Fiedler, 

2015; Fiedler et al. 2012). There are indeed a number of recognized limitations in using and 

adapting household level data for nutrition analysis. Among the most relevant, household food 

intake cannot distinguish and quantify food intakes of individual household members (both for 

foods eaten at home and away from home), suffers from recall and information biases and it is 

unrepresentative of the intra-household interactions that shape the multiple experiences of 

food insecurity. 

 

The comprehensive economics literature that examines intra-household resource allocation, 

recognizes the problematic implication that a unitary models of the household may cause in 

terms of policy implementation and impact assessments (Alderman et al., 1995; Haddad and 
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Kanbur, 1990; Haddad and Kanbur, 1992; Haddad et al., 1995; Behrman, 1997; Behrman and 

Deolalikar, 1990). Alternative theories suggests the coexistence of different decision making 

rules that explain unequal resource allocation. Studies on the empirical examinations of intra-

household food and nutrient distribution point to the significant energy inequities. A study by 

Haddad and Kanbur (1992) conducted in the Philippines, calculates that neglecting the intra-

household dimension of poverty analysis and using only household level data was likely to 

underestimate poverty levels by 20–40%. In their analysis Luo and colleagues  (2001) examined 

intra-household inequities in the consumption of several nutrients and food groups in 8 

Chinese provinces and concluded that significant differences in nutrient consumptions 

followed patterns shaped around age and sex (i.e. favouring men and adult household 

members). More recent studies (Dary and Jariseta 2012), that used data from Uganda in 2008 

gathered for a food fortification programme, compared results of individual dietary intakes 

(from 24-hour diet recalls of children 24–59 months and women 15–49 years) with dietary 

intake estimates using household level data. They found that household level data tended to 

underestimate the consumption of fortified foods relative to the 24-h recall module. 

 

The selection of the specific datasets represented a crucial part of the PhD and it represented 

the result of a careful compromise between best methodological practices in economics and 

nutrition science and the availability of information needed to compute the MCES and perform 

the validation assessment. The construct and the validation of the MCES have partly shaped 

around the availability of data sources (more details on the choice of the datasets is provided 

in Chapter 4). On the one hand, the calculation of the MCES requires market price data, 

information on household’s composition and household expenditure and, on the other hand, 

the econometric models required for the validation assessment necessitate of comparator 

food and nutrition security indicators (at both household and individual level) and a wide 

range of comparator measure control variables. However, due to the scarcity of datasets that 

incorporate both levels of information (household and individual) and the absence of data on 

either market prices or monetary expenditure in nutritional assessments, the analysis had few 

options beyond using household level data offered by household budget surveys. Such 

databases incorporate household consumption modules and anthropometric measures for 

some of the household members, and therefore were considered adequate (although not 

perfect) to compute the MCES and perform the validation exercise. 
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It is therefore crucial to emphasize the purpose of the food price indicator developed in this 

thesis. Firstly, the MCES should be interpreted as a first entry point to identify adverse effects 

food price shock on food insecurity and nutrition at the household level. Although the 

numerator of the indicator considers adult-equivalent conversion factor to calculate the 

minimum household energy requirement, the MCES is a household level indicator of food price 

fluctuations and income decreases on food and nutrition security. It considers household 

expenditure at the household level, as individual level data on income or monthly expenditure 

are cumbersome to gather. Therefore, an exhaustive analysis requires further examinations 

and context specific investigations to determine who are the most affected population and 

what are the mechanisms within the household that mediate or exacerbate the effects of food 

prices fluctuations. Secondly, the methodology of the MCES allows different levels of 

disaggregation. The thesis explores the different mechanisms that shape the tensions between 

food prices and income generation through the lenses of seasonality and income distributions. 

The methodology of the indicator operates in the middle ground of how food prices are 

currently employed (i.e. at the national or international level) and the golden standard 

(individual level with intra-household information): it offers a tool to evaluate the inter-

household and assess seasonal dynamics that determine the production of food insecurity as a 

result of food price shocks. Thirdly, the calculation of individual level MCESs is 

methodologically achievable. The indicator can be developed and analysed at different 

aggregation levels (a discussion on national level MCES is presented in Annex I) and further 

research on this domain would require data collected at the individual level.  

 

The empirical analysis and the discussion of the findings in Chapter 5 and 6, attempt 

introducing the individual and intra-household dimension of the impacts of food price shocks 

when data is available. For example, individual anthropometric data for children and mothers 

and information on adults and children meals consumption (available in the Bangladesh case 

study), helped at disentangling the aggregate picture and investigate at possible short-term 

mechanisms in place to protect some of the members of the household from decreased access 

to food. Additionally, the effort to link MCES outcomes to individual nutritional status and 

intra-household dimensions is deepened by embedding qualitative literature to emphasize 

possible underlying factors and offer plausible explanations. However, the interpretation of 

anthropometric indicators in comparison to food price fluctuations requires particular 

attention, as these measures represent complex combinations of numerous economic, social 

and biological factors. Anthropometric measures should be expanded in a way that more 
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household members are included and combined with information on cultural, social and 

economic factors that shape the effects of food price shocks on nutritional status of poorer 

households. 

 

3.4 Conclusions 

The chapter introduced the theoretical and methodological aspect of the MCES. The 

theoretical approach is twofold, composed by a micro-economic component and by nutrition 

analysis component, reflecting the interdisciplinary nature of this work. The second part of the 

chapter described the calculation of the indicator at the household level, presenting the 

rationale of its elements as well as the limitations in the methodology and data sources. The 

chapter ends with reflecting on the intra-household implication of the MCES, expanding the 

discussion to broader methodological and interdisciplinary issues. 

The MCES, by linking the effects of food prices on real income can operate as a proxy of food 

affordability. This allows to interpret in a more adequate way possible outcomes in terms of 

food and nutrition security in the event of food price shocks. Besides, the proposed price 

indicator speaks also to the methodological issues deriving from the wide use of real prices 

deflated by the CPIs (presented in Chapter 2). Crucially, it attempts to incorporate the ‘income 

effect’ of food price increases in one indicator and therefore it can offer appropriate signals in 

terms of impacts of food price increases on food and nutrition security of different wealth 

groups. Additionally, it can offer an indication of the depth of the decrease in purchasing 

power (especially among the poor) as well as helping to identify whether other segments of 

the population have been critically affected. The income effect can be particularly detrimental 

for poor people given the restricted opportunities they have to substitute cheaper foods for 

more expensive foods in their diets (since they are already consuming cheaper foods) and 

because a large proportion of their income is used for food expenditures. 
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Chapter 4 Validation of the MCES: Aims, Data and 

Methods 

Introduction 

This chapter presents the second methodological block of the thesis, and it is dedicated to the 

description of the MCES validity assessment.An important, and often challenging, task in 

developing indices and measures in social science is to present sufficient evidence that they 

provide a valid measurement of the phenomenon they intend to tackle. As defined by Frongillo 

(1999, p. 507S) “Validation is a process of determining whether a method is suitable for 

providing useful analytical measurement for a given purpose and context”.   

 

The first section of the chapter (4.1) establishes the definition of the validation process and its 

guiding criteria. This is followed by the rationale behind the selection of the food and nutrition 

security comparator measures, against which the MCES is validated (Section 4.2). 

Considerations behind the identification of the Household Consumption Expenditure Survey 

(HCES) used in the MCES validation are given fundamental importance in the thesis. Ideally, 

primary data collection is preferred in empirical works, however, this thesis aims to offer 

pragmatic approaches that use existing data to measuring the effects of food price fluctuations 

on food and nutrition security, instead of reaching a perfect index that is data hungry. The use 

of secondary data is a conscious decision and an integral part of the conceptualization of the 

MCES. Section 4.3 discusses these considerations and presents the main features and sampling 

design of the selected HCES. Section 4.4 presents the empirical approaches of the MCES 

validation. Because implications on the MCES robustness are given a central importance and 

represented an important part of the validation exercise, robustness checks strategies are 

presented in Section 4.4.1. The section following after (4.5) addresses general considerations 

on doing interdisciplinary work, reflecting on the methodological implications for the 

disciplines involved. Section 4.6 emphasizes a number of ethical considerations and concludes 

the chapter.  
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4.1 Validation of the MCES – aim and criteria 

The aim of the MCES validation is to assess the association between the MCES and a set of 

widely used food and nutrition security comparator measures at the household level.  The core 

assumption is: 

If the MCES proves to be consistent with commonly used and validated food and nutrition 

security indicators, it can be considered a useful monitoring tool on the effects of food price 

fluctuations on food and nutrition security at the household level.  

This technique is in line with recent studies that looked at the validation of indicators of 

dietary diversity,experienced-base food insecurity indicators and food-consumption-related 

coping strategies (Headey 2013, Skoufias et al. 2013, Verpoorten et al.  2013, Hoddinott and 

Yohannes 2002, Maxwell et al. 1999).1 

In the scientific literature, measurement often consists of representing properties and 

relations by assigning numbers through a process based on scientific principles and specific 

rules (Wernimont 1977). However, a measure will not provide a numerical assessment of the 

phenomenon per se, as “measurement pertains to properties of things not to the things 

themselves” (Eisenhart 1963, p.23). Within social science, scientific principles are often 

inadequate or unavailable for the nature of the phenomena they study. Therefore,the 

measurement becomes instrumental for aiding in the process of inquiry and understanding 

(Webb et al. 2006).  

With the introduction of the MCES, this work attempts to improve the representation of the 

risks associated with food price fluctuations on the food and nutrition security of poor 

populations in low-income countries. The aim of validating the MCES is to verify its consistency 

with a set of food and nutrition indicators that capture different dimensions of the 

phenomenon. If the initial assumptions are correct, increases of the MCES (driven by food 

price increments or consumption expenditure deterioration) should be associated with the 

deterioration of food and nutrition security, measured in its different dimensions. Section 4.2 

                                                           

1
The work of Chung et al. (1997) set the path for studies that aim at assessing alternative indicators of 

food and nutrition security. Their study, by using mixed-methods,compares a broad range of alternative 
food security indicators (food consumption, household structure and composition, reciprocal exchange 
and assets) to benchmarkor golden standard indicators (caloric intake over time, household income and 
anthropometric indicators). The MCES validation follows the rationale used by Chung and colleagues 
(1997), but is unable to set benchmarks due to the nature of some of the comparator measures, like the 
Dietary Diversity Scores and Food Frequency Scores for which cut-off points are currently under debate. 
Thresholds levels for indicators that account for meals numbers (for adults and children) are difficult to 
set, especially when different population groups (with diverse dietary requirements) are aggregated 
under one indicator. For this reason contingency tables, which are commonly used in this type of 
exercise, are not included in the methodological framework.   
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presents the selected food and nutrition security comparator measures and reflections over 

their identification.  

The methods used in the validation and the food and nutrition security indicators selected to 

test MCES validity are informed by the research questions (identified after the review of the 

literature in Chapter 2). In particular the MCES validation addresses the first research 

questions and its relative sub-questions (Table 4.1). 

Table 4.1 Linking research questions and methods 

Question Method and Empirical Strategy 

1a) What aspects of food and nutrition 

security does the MCES capture in a more 

accurate way? 

- Analysis of Pearson Correlation 

Coefficient.  

- Econometric evaluation of the association 

between the MCES and a set of food and 

nutrition security indicators reflecting 

different dimensions of the phenomenon. 

1b) Does the property of disaggregating the 

MCES by income groups provide a better 

understanding of the mechanisms through 

which food price fluctuations impact food 

security and nutrition status of different 

segments of the population? 

- Use of interaction terms between the 

MCES and expenditure quintiles in the 

econometric evaluation. 

- Evaluation of Marginal effects on the 

association between the MCES and food 

and nutrition security indicators over 

income quintiles. 

1c) Can the MCES contribute to evaluating the 

role of seasonality on food and nutrition 

security? 

- Use of interaction terms between the 

MCES and survey quarters in the 

econometric evaluation. 

- Evaluation of Marginal effects on the 

association between the MCES and food 

and nutrition security indicators over 

survey quarters. 

1) Is the methodological approach developed 

by the MCES able to overcome some of the 

shortcomings of using food prices in real 

terms in measuring the impacts of food price 

fluctuations on food and nutrition security of 

poor populations in low-income countries? 

- Assessment of the MCES robustness 

against individual staple food prices.  
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This work adopts the validation of the MCES at the household level. Firstly, household level 

analysis is an accepted practice in the domain of food security literature and gradually 

accepted amongst nutritionists (Murphy et al. 2012, Fiedler et al. 2008, Maxwell and Smith 

1990). Secondly, consideration on available datasets played an important role in selecting the 

level of the empirical analysis.  

HCES represent valuable secondary data sources, which are collected on a regular basis and 

routinely conducted in several low-income countries on nationally representative samples. 

However, it is important to remember the limitations of using HCES to perform nutrition 

analysis. In particular the difficulties of quantifying intakes of the individual household 

members (at home and away from home) and representation of interactions between 

members that are fundamental to the experience of food insecurity (Fiedler et al. 2012, 

Murphy et al. 2012).  

Using a set of econometric assessments, the MCES validation assessed the association 

between the indicator and food and nutrition security comparator measures. Figure Error! 

Reference source not found.4.1 modified version of the UNICEF (1990) undernutrition 

framework delineates the boundaries of the MCES validation assessment (the area under the 

grey shadow). The validation, therefore, attempts at isolating (by controlling for confounding 

variables) the effects of the MCES on household food access, dietary intake and individual 

nutritional status.In particular, different econometric methods examine the association 

between the MCES and (i) Household Access to Food, (ii) Household Dietary Intake, and (iii) 

Child Nutrition Status (as illustrated in Figure 4.1 under the grey area) This area defines the 

research boundaries.  
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Figure 4.1 Micro-validation boundaries 

 
Source: Author, modified version of the UNICEF undernutrition diagram (UNICEF 1990) 

 
At this point, it is important to mention the limitations of this exercise and of the MCES, 

especially in relation to the association assessment between the MCES and nutrition security 

indicators. Given the holistic nature of the concept of nutrition security, nutrition status is 

determined by factors other than food intake. It can be said that by moving towards the top of 

the diagram illustrated in Figure 4.1, the more immediate and direct effects of food price 

changes are diluted with several other factors such as care, unhealthy environment and lack of 

health services, and finally, disease. 

The MCES validation empirical strategy and the choice of the food and nutrition security 

comparator measures is informed by household food strategies and coping mechanisms 

literature pertinent to food price shocks, seasonality and famine2. The identification of the 

food and nutrition security indicators is guided by the different strategies that households 

adopt in face of sudden food price fluctuations. They include increased consumption of 

cheaper, often less preferred and lower quality food to protect energy intake. Low-income 

families might start buying less food, skip meals or reduce overall food intake while decreasing 

or cutting intake of non-staple, less energy-dense, more expensive foods (namely, foods that 

are the greatest source of bioavailable micronutrients). This can be accompanied by intake of 

less preferred foods, modification of cooking methods or the introduction of new ingredients 

                                                           

2Darton-Hill and Cogill 2010, Klotz et al. 2008, Marxwell et al. 2003, Longhurts 1986. 
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to give more flavour to poor quality food (such as spices). With the persistence of the crisis, 

individuals may engage in begging activities, skip eating for entire days and consume “famine 

foods” (Longhurst 1986, 32), such as wild foods which were not part of the diets and in normal 

times would be consumed by the very poor.  Within the household, allocation of food can be 

modified, and in particular women can act as buffer for their children by cutting their food 

consumption and/or keeping high-quality food for their children and husbands (Ruel, 2010). 

This process is illustrated in Figure 4.2 that lists the above mentioned food strategies and more 

general livelihood strategies that contribute to deepen the severity of health and nutritional 

outcomes. 

Figure 4.2. Food and nutrition insecurity, household livelihood and food strategies and 

health consequences3 

 

Source: Darton-Hill and Cogill 2010, adapted with permission from Klotz et al. 2008. 

 

The analytical framework and rationale of the validation assessment is illustrated in Figure 4.3. 

The graph connects household and individual livelihood strategies during hardship to 

measurement methods that capture critical food and nutrition security outcomes of such 

strategies. The vertical axis lists the sequencing of possible manifestations of food and 

nutrition security deterioration in the event of food price shocks.  The horizontal axis illustrates 

the temporal dimension of the food and nutrition security deterioration, from the outbreak of 

the food price shock (t) to its aftermath (t+1). Food and nutrition insecurity intensifies with 

time if not adequately addressed. Adding also the psychological dimension pertinent to the 

anxiety over the ability to purchase food at the first stages of the price shock, other food 

                                                           

3
Klotz and colleagues (2008) framed the sequential graph using data and analysis by Maxwell et al. (2008) 
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strategies include decrease of dietary variety and food quantity that can translated in physical 

repercussion of undernutrition and poor health.  

Figure 4.3. Micro-validation conceptual framework: linking household strategies to measures 
of food and nutrition security 

 

Source: Author 

 

The graph matches each of the outcomes with possible measurements tools, as indicated in 

Table 4.2:  

Table 4.2 Linking livelihood strategies to food and nutrition security measurements 

Livelihood/coping strategy linked to food prices 

increases 

Measurement of food and nutrition 

security 

Anxieties related to the ability to purchase food Self-assessed and experienced-based food 

security measures 

Consumption of low quality food and decreased 

dietary variety 

Household dietary diversity measures 

Sudden weight loss Wasting  

Chronic undernutrition Stunting 

 

The MCES validation systematically evaluates the association of the MCES against the above 

mentioned measurement methods used to gauge different manifestations of food and 

nutrition security deterioration. Once the comparator measures have been selected, the 

practical steps that shaped the MCES validation exercise are:  



75 

 

1) Identification of household budget surveys that includes data on staple prices, household 

socio-economic information, child anthropometric measure, food intake data and self-

assessed food security information. This data allowed the computation of the MCES, FNS 

indicator and control variables.  

2) Estimation of the MCES at the household level calculated for different expenditure groups.   

3) Identification and implementation of econometric methods to evaluate the association 

and direction of the relationship between the MCES and the comparator measures. 

Different regression techniques are employed to analyse the association between the 

MCES and food security and nutrition measures. The estimate coefficient associated with 

the MCES is the coefficient of interest, when controlling for other confounding factors. 

To achieve its objectives, the study uses quantitative data from two nationally representative 

HCES collected in Mozambique and Bangladesh during the 2008-09 food price crises. Section 

4.3 provides an overview of the process and considerations that guided the identification of 

the case studies.  

4.2 Food and nutrition security comparator measures: 

definitions and considerations 

There are no shortages of food and nutrition security indicators. In particular, in the domain of 

food security measurement, such proliferation emphasizes the elusiveness of this concept and 

lack of agreement between agencies and practitioners on an effective and common approach 

(Barrett 2010). In order to ensure that different dimensions of food and nutrition security are 

taken into account, the validation assesses the association between the MCES and  indicators 

belonging to two different classes of household food security measures (Cafiero et al. 2014): 

Food Consumption Adequacy (in particular household dietary diversity indices) and 

Experienced Based Food Security Measures (i.e. questions asked directly to the head of the 

household on perceptions and experience of food insecurity ). The study then analyses the 

association between the MCES and Growth-monitoring indices for children (in particular 

wasting and stunting). Table 4.3 illustrates in detail the break-down of the comparator 

measures by country and by class of indicator.   
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Table 4.3. Comparator measures used to validate the MCES: break-down by country and 
class of indicator 

 

 

Before moving on to the description of each outcome variable, there are two important to 

considerations to put forward. This work acknowledges that none of the above mentioned 

indicators are free from conceptual and analytical limitations. The selection of these indicators 

is dictated by the combination of careful consideration of best practices in measuring food 

security and nutrition, on one hand, and restrictions imposed by the surveys and availability of 

data, on the other.  

The remainder of this section will describe each comparator measure used in the validation, 

discussing their characteristics as well as their limitations.  

 

Dietary Diversity Indicators have become increasingly popular for a number of reasons.  They 

incorporate both macro and micro-nutrients and dietary variety in their construction and, 

therefore, represent an attractive proxy of dietary quality and ultimately of food and nutrition 

security (Hatløy et al. 2000, Hoddinot and Yohannes 2002, Ruel 2003). Variation of foods 

across and within food groups is recommended in most dietary guidelines due to a recognition 

of the need of adequate and balanced nutrient intake to promote nutrition security and health 

(Arimond and Ruel 2004; Hoddinott and Yohannes 2002). Monotonous diets based mainly on 

energy dense, caloric, starchy staples that are poor in micro-nutrients are common among 

food insecure and  poor countries. Poor diet variety is more critical for young children and 

adolescents due to a greater need for nutrient rich food for their health status and correct 

physical and mental growth (Black et al. 2013). Dietary Diversity Indicators are also relatively 

cost-effective and can be conveniently introduced in existing surveys. For example, the 

Case Study

Dietary Diversity indices Experienced Based Measures
Anthropometric indices 

- children (<5 y)

Anthropometric 

indices - adults

Household Dietary 

Diversity Score (HDDS)-

12 food groups

Whether the family had 

experienced food insecurity 

during the month preceding 

the interview (yes-no)

Child wasting (by WHZ)

N. of meals eaten the day 

previous the interview (0-3) by 

the household

Child Stunting (by HAZ)

Food Consumption 

Scores (FCS)

Whether the family had 

experienced food insecurity 

during the month preceding 

the interview (yes-no)

Child wasting (by WHZ)
Maternal wasting (by 

MUAC)

N. of meals eaten the day 

previous the interview (0-3) by 

adults

Child Stunting (by HAZ)

N. of meals eaten the day 

previous the interview (0-7) by 

children

Food Security Nutrition

Mozambique

Bangladesh
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Demographic and Health Surveys (DHS) and the World Food Programme’s (WFP’s) Emergency 

Food Security Assessments increasingly incorporate dietary diversity modules in their data 

collection.  

 

These indicators consist of yes/no answer to questions about consumption of food items or 

food groups over a recent period of time, ranging from 24 hours to two weeks. The most 

widely used indicators are the Dietary Diversity score (DDS), Food Variety Score (FVS), and the 

Food Frequency Score (FFS) (Headey and Ecker 2012). While the FVS provides the number of 

different food items consumed, the DDS consists of a count of different food groups consumed. 

The FFS incorporates information on frequency of consumption of a specific food over the 

given time period.  

This work uses two sets of dietary diversity indicators, one for each case study. DDS measured 

at the household level is used for the Mozambique case study. This is based on 12-scale 

Household Dietary Diversity Score (HDDS) developed by the Food and Nutrition Technical 

Assistance (FANTA) Project of the United States Agency of International Development (USAID) 

(Swindale and Bilinsky 2005, 2006). The empirical study based on the dataset from Bangladesh 

employs FFS, based on a 9-scale Food Consumption Score (FCS) developed by the World Food 

Programme (WFP).  

 

The section briefly describes the methodology of each dietary diversity indicator used in the 

MCES validation. The information gathered in the daily expenses module of the Mozambique 

HCES (IOF 2008-2009) allowed the calculation of the HDDS. The daily expenses module 

(Appendix AIOF 2008-2009 Questionnaire on the Daily Expenses of the Family Household) 

includes the number of different food groups purchased in the 24 h preceding the interview, 

food received in kind4 and food consumed from family production.  A 12 food–group 

classification as described by Swindale and Blinsky (2005) includes:  

                                                           

4
Both sections on purchased food and food received in kind include a question on the amount of days a 

food item are planned for. Although not perfect, thanks to this information the approximate daily 

quantity of each item is calculated. 
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Table 4.4 Key food groups of the 12-food group HDDS 

Cereals;  Roots and Tubers 

Vegetables Fruits 

Meat and Poultry Eggs 

Fish and Seafood Legumes, nuts and seeds 

Milk and dairy products Oils and fats 

Sweets and honey  Miscellaneous (beverages, spices and 

condiments) 

Source: Swindale and Blinsky (2006a) 

 

The survey does not include frequency of consumption, nor the amount of food consumed. In 

early stages of the analysis, a reduced version of the HDDS was computed. It excluded the last 

two food groups (sweets/honey and miscellaneous), given the dubious nutritional benefits 

especially for children. The results however did not differ with the 12-group HDDS and only the 

full indicators was included in the final description of the results.   

 

The case study on Bangladesh employs the FCS. The Bangladesh Household Food Security and 

Nutrition Assessment (Appendix A BHFSNA 2008-2009 – Household Questionnaire Section 8, 

p15) includes the number and frequency of food items consumer in the past week. Food items 

are then divided into food groups(Table 4.5). Each food group is associated with the frequency 

or the number of days an item was consumed (from 0: never eaten, to 7: eaten every day). A 

weight is assigned to each food group, representing its nutritional importance (WFP 2008, p. 

20). The final household FCS is obtained by multiplying the weight of each food group (B) by its 

frequency (A) and then summing the weighted food groups (varying between 0 and 112).   
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Table 4.5 FCS food groups and weighting system 

Source: Bauman et al. (2013) 

 

There is a rich debate on the appropriateness of the FCS weights. The main guiding principle 

for such weighting system was based on an interpretation of ‘nutrient density’ (a term that is 

used to describe a food group’s quality in terms of caloric density, macro and micronutrient 

and the quantities normally eaten) (WFP 2008).  

 

The comprehensive review by Ruel (2003) provides extensive evidence for consistent and 

positive relationship between dietary diversity measures and nutrient adequacy5. Greater 

values of dietary diversity are positively correlated with an increment in dietary quality and 

increased consumption of macro and micronutrients. However, there is mixed evidence of the 

relationship between dietary diversity and nutrient density6 of the diets and between dietary 

diversity and individual nutritional status.  

 

A number of studies have investigated the relationship between dietary diversity and growth 

in young children, and found a consistent and positive association (Arimond and Ruel 2004; 

Hatløy et al. 2000; Onyango et al. 1998).Nevertheless, some of these analyses lack appropriate 

control for socioeconomic factors, which are also highly associated with dietary diversity.  

More conceptually, there is a lack of consensus on whether dietary diversity indicators should 

                                                           
5
 Nutrient adequacy consists in the achievement of recommended intake of energy and other essential nutrients. It 

is commonly measured in two ways: the Nutritional Adequacy Ratio (NAR) expresses the ratio between the intake 

of a particular nutrient and the Recommended Dietary Allowances; and the Mean Adequacy ratio, the sum of the 

NARs against the number of nutrients that are considered.    

6
Nutrient-dense foods are those foods that provide substantial amounts of vitamins and minerals and relatively few 

calories. Fruits and vegetables are the nutrient-dense foods, while products containing added sugars, processed 

cereals, and alcohol are not. (Thompson et al. 2005) 
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include the choice of single food items rather than food groups. Other sources of controversies 

include the subjective definition of the weighting system, and lack of agreement on 

internationally defined cut-off point for signalling high or low dietary diversity (Ruel 2003). A 

limitation that emerged as a critical factor in this thesis is that dietary diversity indicators are 

mostly gathered during a single period of the year.This provides only a snapshot of dietary 

patterns with little information on seasonal variation of food consumption (Savy et al. 2006). 

 

The other group of food security comparator measures used in this study is the experienced 

based Self-Assessed Food Insecurity (SAFI) measures.These measures gather information on 

respondents evaluation of the depth and the frequency of food insecurity (Headey and Ecker 

2012).  

They can be as simple as yes/no questions on food affordability over the past 12 months, such 

as the Gallup World Poll indicators; or include a wider set of questions on various dimensions 

of a household’s food insecurity experience and their frequency, such as the Household Food 

Insecurity and Access Scale (HFIAS) developed by FANTA project or the Food Insecurity 

Experience Scale (FIES) developed by FAO.  

 

This class of indicators can provide an additional layer of information on psychological aspects 

of food insecurity and other dimensions related to anxieties and difficulties in having enough 

resources to meet basic needs. By deepening the understanding of the food and nutrition 

security manifestation, they provide additional and valuable layers of information, giving 

additional insights on the relationship between experiences about food insufficiency and 

nutritional deprivation.  

 

Often called subjective measures, this information is based on respondents’ perceptions of 

their food security situation. They have been increasingly used to approximate household 

access to food and provide a more complete picture of the vulnerability of food insecurity 

(Azzarri 2010). This information is often used in the famine literature to understand household 

coping-strategies at times of food insecurity and how households respond to seasonality 

(Devereux 2009). They are appreciated and employed by some researchers and practitioners  

for their soundness in theory and cost-efficiency (Cafiero et al. 2014, Coates et al. 2006, Webb 

et al. 2006). Conversely, they are criticized mainly by economists that are wary of response 

biases and the lack of any common reference frame in subjective questions (Headey and Ecker 

2012).  Their main criticisms focus on response bias due to question ordering, and lack of 



81 

 

cross-sectional comparability across income and education groups and between countries 

(Headey 2013). For example, on this latter issueDeitchler et al. (2010) argue that terms such as 

“enough”, “preferred” and “varied” food can be subject to context specific understanding and 

values creating cross-sectional inconsistencies.  

 
From various growth-monitoring indices and measures that capture physical repercussions of 

food deprivation, this work employs three anthropometric measures, two relative to child and 

one related to maternal undernutrition. The World Health Organization (WHO) defines acute 

undernutrition as a weight-for-height z-score (WHZ) below -2, an indication of a recent and 

severe process of weight loss. A height-for-age z-score (HAZ) below -2 indicates chronic 

undernutrition typically resulting from recurrent episodes or prolonged periods of nutrition 

deficiency of calories and/or protein available to the body tissues, or persistent or recurrent ill-

health (UNICEF, 1998; Ricci and Becker, 1996). In order to capture the nutritional 

repercussions of food price fluctuation on adults, maternal acute undernutrition, calculated via 

the Mid-Upper Arm Circumference (MUAC), is employed. This calculates the circumference of 

the left upper arm and it is highly correlated with maternal weight and weight for height of 

non-pregnant women. During pregnancy it is used to screen for risk of low birth weight and 

perinatal mortality (Krasovec and Anderson, 1991). The standardization method adopted in 

this thesis follows WHO 2006 guidelines (WHO 2006). 

 

There is a general consensus, especially among nutritionists, on the soundness of 

anthropometric indicators as they are validated proxies of individual food intake, are 

considered to be relatively free from measurement errors, and detect both chronic as well as 

acute manifestations of nutrition security (Deaton and Drèze 2002; de Haen et al. 2011; 

Headey and Ecker 2012). Their technical soundness makes them good candidates for the 

purpose of this thesis as they are considered gold standards for nutrition analysis (Fiedler 

2008). However, they measure the manifestation of food and nutrition security often at their 

extreme expression, especially in the case of stunting, that has irreversible effects. This is not 

to say that they do not offer valuable information, but their widespread use has been criticized 

on the basis they are unlikely to reveal the process behind the nutritional deprivation.  

 

A significant number of authors have reviewed the advantages and challenges with 

anthropometric indicators (Svedberg 2011, Nandy and Jaime Miranda 2008). Among the 

methodological limitations of this class of indicator is that they are systematically derived only 

for young children and to a limited extent for adult women. However, in order to draw broader 
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conclusions in term of nutritional challenges, intra-household allocation of food and nutrients 

and discriminating behaviours across gender and age lines, anthropometric indicators should 

be expanded and include all members of the household. A second type of limitation stems 

from the fact that anthropometric indices cannot consider whether individuals are minimizing 

energy expenditure (in terms of physical activity) to minimize constraints on energy intake. In 

fact, acceptable weight and height can hide strategies to minimize to dietary energy stress.  

 

Beside the literature that attempts at improving the coverage and the current use of 

anthropometric indicators, a different body of research points at the nature of this class of 

indicators reflects on the type of dominant discourse they serve and perpetuate. 

Anthropometric indicators tend to inform specific interventions in order to tackle food and 

nutrition insecurity, that goes often hand in hand with what is often referred to as 

‘medicalisation’ of nutrition (Robinson 2016). This term frames undernutrition as the result of 

inadequate nutrient intake and it is closely linked to evidence-based policies and technical 

interventions in global development. The solution to undernutrition is therefore found in 

increasing nutrient intake via food fortification7  and supplementation.  Critics of food 

fortification argue that they were intended as short-term interventions to address ad-hoc child 

undernutrition crisis in the West8.  A focus on fortification tends to play into a discourse about 

food and health that over-medicalise the debate (Sathyamala 2016). Arguably, the 

proliferation of these interventions comes at the expense of efforts to tackle the underlying 

causes of malnutrition. What was conceived as the short-term solution, soon became the 

dominant approach to tackling malnutrition. Gradually agencies stopped talking about the 

food system and focused on supplementation and fortification as the strategy to solve the 

nutrition problem (Manson and Margetts 2017). 

Indicators of undernutrition provide important information on the various manifestations of 

undernutrition (acute, chronic or the combination of both). They are particularly valuable for 

clinicians and humanitarian fieldworkers that operate crisis settings and need to provide 

immediate responses. However, for planning purposes and broader analysis, it is crucial to 

                                                           

7
Food fortification is “the practice of deliberately increasing the content of an essential micronutrient, i.e. 

vitamins and minerals (including trace elements) in a food, so as to improve the nutritional quality of the 

food supply and provide a public health benefit with minimal risk to health” (Allen et al. 2006). 

8
Early examples of food fortification can be found in Switzerland, with Salt Fortification with Iodine 

introduced in 1920s (Bürgi et al. 1990), and vitamin D enriched milk in the US during the 1930s (Bishai 

and Nalubola 2002). 
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know the overarching problems and processes at the root of undernutrition. Anthropometric 

indicators are the repository of multiple economic, social and biological factors and their 

interpretation and use requires a thorough understanding of their nature, their limitations and 

the dominant discourse in which they are operationalised.   

 

4.3 Household Budget Survey identification: selection 

criteria and surveys’ description 

This section establishes the criteria and considerations used to identify the case studies and 

HCES before describing the characteristics of the data sampling strategy used in the empirical 

analysis. The validation of the MCES is performed by using the following HCES: 

 The 2008-09 Mozambique nationally representative HCES (IOF 2008), conducted by 

the National Institute of Statistics (INE) between September 2008 and August 2009; 

 The Bangladesh Household Food Security and Nutrition Assessment conducted 

between November 2008 and January 2009, a partnership between the WFP, UNICEF 

and the Institute of Public Health Nutrition, Ministry of Health and Family Welfare, 

Bangladesh.   

A number of considerations were taken for the selection of the specific countries and the 

identification of the best HCES suited for this exercise. The first consideration is strictly 

methodological. In order to perform the validation analysis, datasets with a specific range of 

variables and information were required in order to compute the MCES and dietary diversity 

scores, self-assessed food insecurity and child anthropometric indices.   
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Table 4.6 lists the minimum set of variables deemed necessary for the computation of the 

above mentioned indicators. 
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Table 4.6. Minimum set of variables and information to derive the indicators and perform 
the micro-validation of MCES 

 
aThis indicator category includes both Household Dietary Diversity Scores (HDDS) and Food 
Consumption  Score(FCS). 
bFollowing the WHO guidelines (WHO 2006), the three most commonly used anthropometric 
indices to assess children growth status are weight-for-height, height-for-age and weight-for-
age. 

 

In addition to the abovementioned variables, the study seeks to analyse the performance of 

the MCES in different spatial settings (i.e. rural and urban), and across seasons.  

Finally, since the aim of the MCES is to be an indicator that is applicable in a wide range of low 

income countries with concerning levels of undernutrition, the study compares the MCES 

performance in Mozambique and Bangladesh. The HCES employed in the empirical analysis 

were collected between 2008 and 2009. The comparative analysis assesses the performance of 

the indicator across different agro-climatic conditions, food production systems with diverse 

cropping patterns and nutritional and health related issues. At the same time, the selection of 

the survey is driven by considerations related to the minimum set of above mentioned criteria. 

Mozambique and Bangladesh typify the socio-economic and nutritional problems that the 

study is interested in capturing and where the MCES can be potentially operationalized.9 

 

Before moving to the description of the study design of the above mentioned surveys, this 

section engages with some of the considerations that emerged in selecting the level of the 

MCES validation and empirical strategy. There is a general concern among various analysts in 

using surveys that are collected at the household level for nutrition analysis purposes. Most of 

the hesitation stems from methodological considerations. For example, nutritionists raise 

                                                           

9
A brief country profile is provided before the empirical analysis (Sections 5.1 and 6.1) 
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several concerns in adopting household level data on food acquisition and consumption as a 

proxy for food intake data.  

 

Household Consumption Expenditure Surveys normally register food purchase or acquisition, 

information that cannot be directly translated into actual food or nutrient intake. This is due to 

lack of information on intra-household distribution of food, food preparation and waste 

(Fiedler et al. 2013). Uncertainties in using HCES in analysing nutrition originate from the 

“heterogeneity in the design and implementation of such surveys and a general lack of analytic 

juxtaposition of directly comparable individual level data using HCES” (Fiedler 2013, p.58). 

However household level surveys offer a valuable opportunity to use existing data sources to 

address gaps, with available information, on food and nutrition (Imhoff-Kunsch et al.  2012, 

Fiedler et al. 2008). HCES are experiencing a significant expansion with larger numbers of low 

and middle income countries being represented. Therefore, despite the limitations, HCES offer 

opportunities in channelling resources in a cost-effective way and minimising the duplication 

of similar surveys. Using HCES in this setting also builds upon a dialogue across disciplines that 

can help with standardization and harmonization of methodological approaches, terminology 

and measurement. 

 

The remainder of this section provides a description of the study designs of the Mozambique 

HCES (Inquérito sobre Orçamento Familiar 2008-2009, referred to hereafter as IOF2008) and 

the Bangladesh HCES (The Bangladesh Household Food Security and Nutrition Assessment 

2008-2009).   

 

Inquérito sobre Orçamento Familiar 2008-200910 

IOF2008 is a nationally representative household budget survey, conducted by the National 

Institute of Statistics (INE) of Mozambique. The survey covers the period between September 

2008 and August 2009 and gathered information on household demography, education, health, 

employment, housing and other poverty indicators. In total, 10832 households were randomly 

selected and interviewed: 5609 resided in rural areas and 5223 in urban areas. This sample is 

representative for the whole of Mozambique and each of the ten provinces plus Maputo City. 

(Table4.7 illustrates sampling design of IOF 2008). 

Table4.7 IOF 2008-2009 Sample Design. 

                                                           
10

 The full Questionnaire can be viewed in Appendix A 
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Source: IOF 2008-2009 

For each household, interviews were conducted over a one-week period, recording 

information on general household characteristics, daily expenses and own consumption, 

possession of durable goods, gifts and transfers received, and lower frequency expenses (such 

as school fees or purchases of clothing).  

The Daily Expenses questionnaire recorded data on food consumed. Most commonly 

purchased food items were pre-coded but the questionnaire was open-ended to include not 

listed food items. Households were interviewed three times over a seven-day period. On the 

first visit households would be asked about food acquisition during the previous day; three 

sets of questions on quantity, value, unit and source of (i) purchased foods, (ii) foods derived 

from own production and (iii) food received as transfers (gifts) or received from work. During 

the second and third visits households would be asked what they had purchased on the day of 

the interview and during the previous two days. The questionnaire does not record actual food 

consumed or intra-household allocation of food and all estimates are based on total household 

consumption. 

The survey included a Household Questionnaire (Appendix A) that gathered information on 

family structure, household members’ education, health, employment, agricultural and animal 

husbandry activities, housing characteristics and conditions. It also recorded information on 

shocks in the preceding past 5 years, poverty indicators, banking and monetary conditions and 

concluded with the physical measurement of children under five years of age.   

Finally, IOF 2008-2009collected a set of information at the community level (Community 

Questionnaire in Appendix A) that included sections on: community demography, economic 

activities and infrastructure status, existence of education and health facilities, state of social 

action (i.e. presence of community radio and TV stations), presence of agricultural 

infrastructure and facilities and local market food prices.  
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Data collection was conducted over the period of one year, starting in September 2008 and 

ending in August 2009. The survey period is divided into four quarters and during each quarter 

one fourth of the households that the surveys is designed to represent are interviewed.  

 

The Bangladesh Household Food Security and Nutrition Assessment 2008-2009 

The Bangladesh Household Food Security and Nutrition Assessment (BHFSNA)11 was conducted 

between November 2008 and January 200912 and collected in order to provide a better 

understanding of the impact of the 2007-2008 food price changes on food insecurity of 

households in Bangladesh (WFP et al. 2009).  

The survey consisted of three questionnaires: 1) a household questionnaire included questions 

on household composition, socio-economic status, economic activity, education, food 

expenditure, livelihood strategies, overall health status, water and sanitation; 2) a nutrition 

and health questionnaire included child and mothers anthropometric measures, infant and 

young child feeding practices, infectious diseases and mortality and access to health services;  

and, 3) a trader questionnaire that gathered price information on products, price variation 

over time, selling volumes and their variations, product sources and trading information.  

 

Data was collected between 11th November 2008 and 19th January 2009, a period that 

corresponds with the aman harvest season. The survey is nationally representative and 

includes 10378 households over six divisions in the country (Barisal, Chittagong, Dhaka, Khulna, 

Rajshahi, Sylhet) including both rural and urban areas13.  The trader questionnaire surveyed 

180 markets and interviewed 900 traders. The nutritional status module included the 

measurement of the Mid-Upper Arm Circumference (MUAC) for 3868 female components of 

the household that where either mothers or pregnant and MUAC, weight, height and oedema 

of 4175 children aged 0 to 59 months. Unfortunately, due to the relatively short time frame of 

the survey, the seasonal dimension of food security and vulnerability cannot be fully analysed. 

4.4 Methodological approaches 

The MCES validation evaluates the association between the MCES and the comparator 

measures using the following methodological approaches: (i) analysis of the Pearson and 

                                                           

11
The full Questionnaire can be viewed in Appendix A 

12
The assessment was a conducted in a partnership between the WFP, UNICEF and the Institute of Public Health 

Nutrition, Ministry of Health and Family Welfare, Bangladesh. 
13

A map with the areas in which the interviews were conducted can be found in the Appendix C 
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Spearman correlation coefficients between the MCES and the selected comparator measures 

on food and nutrition security; (ii) econometric assessment of the association between the 

MCES and comparator measures using a range of estimators.  

The following section describes each method used in the validation. It firstly defines the 

computation method and interpretation of correlation coefficients and then it describes the 

rationale and model specification for count model data, ordered logistic models and ordinary 

least squares models. 

- Correlation analysis 

Correlation analysis measures the direction and strength of the linear relationship between 

two quantitative variables. There is no assumption of causality and it is performed in order to 

explore possible associations between the MCES and the food and nutrition security 

comparator measures.   Correlation matrices are helpful starters in data analysis and can 

provide a preliminary sense of the relationship between data. They also provide a further 

technique to check the robustness of the results in addition to regression analysis (Hoddinott 

and Yohannes 2002, Maxwel et al. 1999).  

 

- Count data model  

 Poisson log-linear models for count data are employed to study the possible effects of the 

variation of the MCES on HDDS, where the latter is treated as the dependent variable. The 

HDDS is considered a count variable (exhibiting a number of possible outcomes) and a negative 

relation between the dietary diversity indicator and the MCES is expected. 

Classical linear regression models provide biased results when modelling a discrete variable 

denoting the number of occurrences of an event (such as the number of food groups 

consumed by the household that takes only non-negative integer values). This is because these 

variables take a small number of values with strictly positive probabilities, making the 

assumption of normality of the disturbances invalid (Cameron and Trivedi 2013, Gourieroux et 

al. 1984).  

A number of recent studies have used discrete probability distributions to analyse dietary 

diversity scores (DDS) (Hirvonen 2016, Sibathu et al. 2015, Snapp and Fisher 2014). The 

Poisson regression predicts the probability of an independent event occurring in a given time 

period and relates this probability to a vector of regressors (Sibathu et al. 2015).  

In the basic Poisson model, the probability of observing 𝑌ℎpossible outcome of HDDS for the 

h𝑡ℎhousehold is given by: 
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Equation 4.1 

𝑃𝑟𝑜𝑏 (𝑌ℎ) =
𝑒−𝜆ℎ𝜆𝑌ℎ

𝑌ℎ!
 

Where 𝜆Yh is the Poisson parameter, denoting the expected value of 𝑌. The Poisson 

distribution is a non-linear regression model whose parameters are estimated through 

maximum likelihood methods or by using a log likelihood function. The fundamental 

assumption of the Poisson model is that the mean of the outcome variable 𝑌𝑖𝑗is equal to its 

variance. Thus, 

Equation 4.2 

𝜆𝑖𝑗 = 𝐸(𝑌𝑖𝑗) = 𝑉𝑎𝑟(𝑌𝑖𝑗) = 𝑒𝑋′𝑖𝑗𝛽 

The 𝑋 in Equation 4.2 denotes exogenous variables correlated with the outcome variable 𝑌ℎ 

and 𝛽 represent the unknown parameters. Taking the logarithm of both sides of the equation 

we get:  

Equation 4.3 

 
𝒍𝒏𝝀𝒊𝒋 = 𝜶𝟎 + 𝜷𝑿𝒊𝒋 

Therefore the Poisson model sets: 

Equation 4.4 
𝐸[𝑦𝑖|xi] = 𝜆𝑖 = exp(𝑥𝑖

′𝛽) = exp(𝛽1 + 𝛽2𝑥2𝑖 + ⋯ 𝛽𝑘𝑥𝑘𝑖) 

 

The interpretation of the coefficients is different from that in the OLS models. A one unit 

change in the regressor leads to a change in the conditional mean by the amount 𝐸[𝑦𝑖|𝑥𝑖]x β. 

Another way of saying this is that a one unit change of the regressor leads to a proportionate 

change in 𝐸[𝑦𝑖|xi] ofβ.  

Equation 4.5 represents the extended model specification, where the dependent variable is 

the Household Dietary Diversity Scores (HDDS): 

Equation 4.5 
 

Log(𝐸[𝐻𝐷𝐷𝑆𝑖|xi]) =  𝛼 + 𝛽1𝑀𝐶𝐸𝑆𝑖 + 𝛽2𝑷 + 𝛽3𝑯𝑯 + 𝛽4𝑷𝑨 + 𝛽5𝒔 + 𝛽6𝑳 + 𝜺 

 

Where 𝐻𝐷𝐷𝑆𝑖and 𝑀𝐶𝐸𝑆𝑖 are the HDDS and MCES of the ith household. The main parameter of 

interest in Equation 4.5 is 𝛽1, the estimate coefficient associated with the MCES, while the 

remaining are the control variables. 𝑷to 𝑳 are vectors of control variables common to both 

SAFI and HDDS models, that will be discussed separately for each case study in Chapter 5 and 
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6.Appendix Dillustrates the Poisson distribution justification for the HDDS (used in the 

Mozambique case study).  

- Ordered logistic model 

The study of the relationship between the MCES and Self-Assessed Food Inadequacy measure 

(SAFI) employs ordered logistic models for the estimation strategy. The two SAFI indicators are 

expressed as ordinal variables that represent: 

(i) Number of meals eaten (by the household or adults and children respectively) the 

day preceding the interview (0-3 and 0-7), and  

(ii) Household Food sufficiency during the month before the interview (exhibiting 

three possible outcomes: 1:insufficient, 2:sufficient, 3: more than sufficient).  

A negative association between SAFI measures and MCES is expected, suggesting that 

increases of the food price indicator can negatively affect the number of meals eaten as well as 

food sufficiency experienced in the household.  

In contrast to other types of linear regression, ordered logistic regression uses a latent 

continuous variable 𝑦∗ as a linear combination of independent variables,𝑥, and a disturbance 

term with a standard Normal distribution (Jackman 2000).  

Equation 4.6 
𝑦∗ = 𝑥𝑖𝛽 + 𝑒𝑖, 𝑒𝑖~𝑁(0.1), ∀𝑖 = 1, … , 𝑁  

𝑦𝑖, the observed ordinal variable can take on values from 0 to m such as 

Equation 4.7 
𝑦𝑖 = 𝑗 <=> 𝜇𝑗−1 < 𝑦𝑖

∗ ≤ 𝜇𝑗  

Where 𝑗 = 0, … , 𝑚(Jackman 2000). 

The changes in the dependent variables are translated into the probability of observing a 

particular outcome of the ordinal variable. These probabilities are classified in the form of 

ordinal ranking: 

Equation 4.8 
Pr[ 𝑦𝑖 = 0] = 𝑃[𝜇−1 < 𝑦𝑖

∗ ≤ 𝜇0 

= 𝑃[−∞ < 𝑦𝑖
∗ ≤ 𝜇0] 

= 𝑃[𝑦𝑖
∗ ≤ 𝜇0] 

Where the 𝜇𝑖s are the thresholds or cut-off points of the categories. The threshold values are 

parameters to be estimated from the data. By substituting the ordinal ranking it is possible to 

obtain the probabilities of each ordinal outcome:  
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Equation 4.9 

Pr(𝑦𝑖 = 𝑗) =  Ф(𝜇𝑗 − 𝑥𝑖𝛽) − (𝜇𝑗−1 − 𝑥𝑖𝛽) 

The coefficient in an ordinary logistic regression is expressed in odds ratio. Odds ratios are 

defined as the ratio of the probability that an event will occur divided by the probability that 

an event will not occur:  

𝑜𝑑𝑑𝑠 (if the corresponding variable is incremented by 1)

𝑜𝑑𝑑𝑠 (if variable not incremented)
 

Equivalently 

𝑃(𝑒𝑣𝑒𝑛𝑡|𝑥 + 1)/(1 − 𝑃(𝑒𝑣𝑒𝑛𝑡|𝑥 + 1))

𝑃(𝑒𝑣𝑒𝑛𝑡|𝑥)/(1 − 𝑃(𝑒𝑣𝑒𝑛𝑡|𝑥))
 

The empirical model used to assess the relationship between SAFIs and MCES consists oftwo 

ordered logistic models as shown in Equation 4.10:  

Equation 4.10 
 

𝐿𝑛 𝑃𝑟(𝑆𝐴𝐹𝐼𝑗 = 𝑖) = 𝑙𝑛 𝛼 + 𝛽1𝑀𝐶𝐸𝑆ℎ + 𝛽2𝑷 + 𝛽3𝑯𝑯 + 𝛽4𝑷𝑨 + 𝛽5𝒔 + 𝛽6𝑳 + 𝜺 

 

Where 𝑃𝑟(𝑆𝐴𝐹𝐼𝑗 = 𝑖) refers to the probability of a specific outcome of one of the SAFI 

indicators of the jth household.   

- Ordinary Least Squares 

Drawing from Tiwari and Zaman (2013), the 

Equation 4.122 and Equation 4.13:  

Equation 4.11  
𝑊𝐻𝑍𝑖ℎ =  𝛼 + 𝛽1𝑀𝐶𝐸𝑆ℎ + 𝛽2𝑷 + 𝛽3𝑴 + 𝛽4𝑪 + 𝛽5𝑯𝑯 + 𝛽6𝑾𝑺 + 𝛽7𝒔 + 𝛽8𝑳 + 𝜺 

Equation 4.12 
𝐻𝐴𝑍𝑖ℎ = 𝛼 + 𝛽1𝑀𝐶𝐸𝑆ℎ + 𝛽2𝑷 + 𝛽3𝑴 + 𝛽4𝑪 + 𝛽5𝑯𝑯 + 𝛽6𝑾𝑺 + 𝛽7𝒔 + 𝛽8𝑳 + 𝜺 

Equation 4.13 
𝑀𝑈𝐴𝐶𝑖ℎ = 𝛼 + 𝛽1𝑀𝐶𝐸𝑆ℎ + 𝛽2𝑷 + 𝛽3𝑴 + 𝛽4𝑯𝑯 + 𝛽5𝑾𝑺 + 𝛽6𝒔 + 𝛽7𝑳 + 𝜺 

 

Where 𝑊𝐻𝑍𝑖ℎand 𝐻𝐴𝑍𝑖ℎ  are weight-for-height z-scores and height-for-age z-scores of the ith 

children under 5 living in the hthhousehold and𝑀𝑈𝐴𝐶𝑖ℎis the mid-upper arm circumference of 

the ith mother of the hth household.  

Drawing from Brinkman et al. (2010) and D’Souza and Jolliffe (2013a, 2013b) the association 

between the FCS (the food frequency score available for the Bangladesh case study) and the 

MCES is analysed via the following OLS regression (Equation4.14):  
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Equation4.14 
𝐹𝐶𝑆ℎ =  𝛼 + 𝛽1𝑀𝐶𝐸𝑆ℎ + 𝛽2𝑷 + 𝛽3𝑯𝑯 + 𝛽4𝑷𝑨 + 𝛽5𝑳 + 𝜺 

 

Where  𝐹𝐶𝑆𝑖ℎ represents the FCS of the hthhousehold and treated as a continuous variable. 

Similarly, to the previous models, the control variables are discussed separately for each case 

study in Chapter 4 and 5. The different empirical approaches are shaped around the 

dependant variables and allow the use of interaction terms to explore the effect of seasonality 

and income distribution.  

4.4.1 Robustness Checks 

The robustness check for the MCES represents an important part of the empirical analysis. 

Ultimately, the research aims at evaluating whether the MCES is a viable alternative to 

individual food prices in the area of food and security analysis. Therefore, robustness checks 

are performed by assessing whether using individual staple food prices produce equally good 

or better results (in statistical terms). Three approaches are selected to evaluate the efficiency 

and validity of the statistical results from the models. First, Akaike Information Criteria (AIC) 

and Bayesian Information Criteria (BIC)are calculated to assess the quality of models. This is 

followed by a set of F-tests for nested models investigating whether the inclusion of the MCES 

to a food price model is to be preferred to the simpler model excluding the index. Finally, this 

section also discusses a sensitivity and specificity analysis. The section presents the chosen 

strategies individually. 

Akaike Information Criteria and the Bayesian Information Criteria  

The first set of robustness checks comprises Akaike Information Criteria (AIC) and the Bayesian 

Information Criteria (BIC). AIC calculation selects the model that minimizes the negative 

likelihood penalized by the number of parameters as specified in the validation equations 

(Akaike 1973). As noted in Section 4.4, the validation equations are specified in Equations 4.5 

and Equations 4.10 - 4.14. AIC is defined as: 

Equation 4.15 

𝐴𝐼𝐶𝜋 = −2 log(𝐿𝜋) + 2𝑘 

where π indicates a fitted model, 𝐿𝜋refers to the likelihood under the fitted model (π) and 𝑘 

refers to the number of parameters in each of the validation models. Specifically, AIC is aimed 

at finding the best approximating model to the unknown true data generating process (Akaike, 

1973; Bozdogan, 1987; Zucchini, 2000). AIC is evaluated for each of the validation equations 

(Equations 4.5 and 4.10 to 4.14) for a set of competing indicators (i.e using MCES and 
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individual staple food prices). The model associated with the smallest value of AIC is selected 

as the best-fitting model. 

 Following Akaike's lead, a number of alternative information criteria have been developed. 

The Bayesian Information Criterion (BIC) proposed by Schwarz (1978) is perhaps the mostly 

used. It is derived within a Bayesian framework as an estimate of the Bayes factor for two 

competing models, and it is defined as follows: 

Equation 4.16 
𝐵𝐼𝐶 = −2 log(𝐿) + 𝑝𝑙𝑜𝑔 (𝑛) 

Similarly, 𝐿  refers to the likelihood under the fitted model, 𝑝  denotes the number of 

parameters in each validation model and 𝑛 is the sample size. Models that minimize the 

Bayesian Information Criteria are selected, and from a Bayesian perspective, BIC is designed to 

find the most probable model given the data. As in AIC, the model corresponding to the 

smallest BIC value will be chosen as the most appropriate one.  

Using the same model specification used in the validation section for each set of food and 

nutrition security comparator measure, AIC and BIC are computed for two sets of alternative 

indicators: (1) the MCES; (2) individual staple food prices (which are the same staple foods 

included in the MCES numerator).  

 

F-test for nested models comparison  

The F-test for nested models is used to test a reduced model (one with only individual food 

prices) against the full model (one reduced model plus the MCES). The F-test shows whether 

the additional term (MCES) is significantly improving the overall explanatory power of the 

model or just adding unnecessary complexity to it.  

The robustness check uses this method to compare two models:  

Equation 4.17 
𝑦 =  𝛽0 + 𝛽1𝐹𝑜𝑜𝑑𝑃𝑟𝑖𝑐𝑒𝑠 + 𝛽2𝐻𝐻𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒 + 𝜀 

Equation 4.18 
𝑦 =  𝛽0 + 𝛽1𝐹𝑜𝑜𝑑𝑃𝑟𝑖𝑐𝑒𝑠 + 𝛽2𝐻𝐻𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒 + 𝛽3𝑀𝐶𝐸𝑆 + 𝜀 

 

Where y refers to the comparator measure of food and nutrition security that is used to 

validate the MCES, FoodPrices are the individual food prices that are used to compute the 

numerator of the MCES, HHExpenditure denotes the total household consumption expenditure 

used as the denominator of the MCES and finally, the MCES.   



95 

 

The model specified in Equation 4.17 is the restricted model and the one specified in Equation 

4.18 is the full model. Equation 4.17 is nested within Equation 4.18. Two models are nested if 

both include the same terms, belong to the same dataset and one has at least one additional 

term.  

The objective is to assess whether the second equation (i.e. the one comprising the MCES) 

contributes additional information on the association between each dependent variable and 

the predictors.  

The F-test consists in a comparison of the sum of squares residuals (SSR) for Equation 4.17 

(SSR1) and Equation 4.18 (SSR2).  

The F-ratio is specified as follows: 

Equation 4.19 
 

F − test =
(SSR1 − SSR2)/q

SSR2/(n − k + 1))
 

Where n is the number of observations, k refers to the number of the parameters of Equation 

4.17 and q the number of restrictions (namely the number of coefficients being jointly tested). 

 

Sensitivity and Specificity analysis 

An additional robustness check of the MCES against the comparator measures of food and 

nutrition security is performed via sensitivity and specificity analysis after performing a logistic 

regression. This is an intuitively appealing way to assess the “fit” of a logistic regression model. 

Logistic models seek to predict an event, which either takes place (positive outcome) or does 

not (negative outcome). The model can then predict a positive or negative outcome, which can 

be “verified” by looking at the actual observed outcome, determining four possible scenarios: 

a true positive outcome is predicted, a false positive outcome is predicted (the outcome did 

not realise, but the model predicts it did, a false positive), a true negative outcome is predicted, 

or a false negative outcome is predicted (the outcome did realise, but the model predicts it 

didn’t). The sum of true positive (sensitivity of the model) and true negatives (specificity of the 

model) is defined as the quantity of correctly classified cases for a binary dependent variable 

model. It should be noted that the output of a logistic regression is not a classification as 

positive or negative, but a predicted probability of being positive or negative.  

Stata command estat classification is used to obtain classification tables of sensitivities and 

specificities. In Stata, estat class uses a default probability of 0.5. Classification tables assess 

how many of the dependent variables’ observed values (1 or 0) have been correctly predicted.   
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As the estimation employs a mixture of continuous, ordinal and dichotomous variables, the 

following steps are carried out to obtain binary indicators for each of the models. First, all 

alternative indicators against which the MCES is tested in the micro-validation exercise, are 

modelled as dichotomous dependent variables14. Secondly, the naïve estimate is defined as 

the probability of being food insecure (value of the comparator measures equal to 1), without 

the introduction of the MCES in the model.  Thirdly, five logistic regression models are 

estimated (between each comparator measure) where the MCES is introduced as a covariate. 

Then, the classification table is estimated. Finally, the values of the naïve hypothesis are 

compared and analysed against the correctly classified ones as an indication that the inclusion 

of the MCES in the model improves (or does not improve) the capacity of the regressions to 

identify food secure and food insecure households and individuals.  

Chapter 4 and 5 individually report robustness checks after the presentation and discussion of 

the results.  

4.5 Reflections of interdisciplinary approaches 

In recent years, approaching complex problems across disciplines and between different 

stakeholders (experts, policy makers, practitioners and the public) has become widely 

accepted(Eigenbrode 2007, Klein 2004, in Lélé and Norgaard 2005). However, this exercise 

does not come without its opportunity costs given the lack of prefabricated or well established 

solutions. Most importantly, despite the call for more interdisciplinary work, disciplines are 

reluctant to collaborate and engage in dialogues across boundaries. Disciplines are often 

formed by rigid theoretical frameworks, jargon and methodologies. Integration with the 

elements of other bodies of knowledge is often seen as a threat to their own primacy.  

Disciplines are indeed characterized by their own peculiar disciplinary cultures that often view 

each other in an antagonistic manner (Schoenberger 2001).  

 

Working across economics and nutrition does not represent insurmoutablechallenges, as they 

both agree in the quantifiable methods and both disciplines have demonstrated various 

degrees of openness towards their respective methodologies. This work acknowledges the 

constraints of interdisciplinary research and values the opportunity of interdisciplinary work. 

Interdisciplinarity offers the space for dialogue among researchers and the opportunity to 

                                                           

14
 Different threshold points are used to create dichotomous variables and will be discussed in each 

empirical chapter.  
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access a wider range of theories and methods. However, this thesis is also aware of the 

hierarchical ranking and power relation between disciplines, with mainstream branches of 

economics expressing disciplinary imperialism towards less quantifiable disciplines in social 

science (Schoenberger 2001: 374).  

 

This work, while using tools and methods from empirical economics, is not grounded in the 

belief that economic models are the bestor onlytools to explain complex interaction between 

food prices, real incomes and food and nutrition security. Notably, food and nutrition security 

is a process that develops in a continuum. Rigorous assessment necessitates a suite of 

indicators and in depth assessments that are respectful of context specific factors and willing 

to investigate and unveil the complex underlying causes of poverty, injustice and food and 

nutrition insecurity. This is possible by incorporating different disciplines in such effort that 

cross-pollinate their mutual understanding of the problem, helping to design common 

solutions. 

4.6. Ethical concerns and conclusions  

The nature and topic of the secondary data sources used in the analysis do not pose ethical 

concerns in terms of identity disclosure or management of sensitive data. The empirical work 

uses already anonymized data sources with the agreement of the institutions that shared the 

datasets (UNU-WIDER and WFP). The author is grateful for the generosity of both institutions.  

Chapter 4 introduces the rationale, data and methodologies used to validate the MCES before 

the validation estimates are presented in Chapter 5 and 6. This chapter completes the 

methodological aspect of the thesis that includes two sets of methodological approaches: one 

set of methodological considerations and approaches for the computation of the MCES and 

another (wider) set for its validation.  

The MCES validation exercise stems from the need to assess its usefulness as an effective 

measure of the effects of price changes on food and nutrition security and tackles some of the 

shortcomings of individual staple food prices (illustrated in Chapter 2). The validation exercise 

employs three sets of comparator measures: dietary diversity scores, self-assessed food 

insecurity measures and anthropometric indicators. It applies household level analysis using 

two case studies, Mozambique and Bangladesh (between 2008 and 2009) in order to assess 

the MCES ability to gauge food and nutrition security impacts of food price fluctuations over 

two different contexts.  

Two sets of empirical strategies assess the association between the MCES and selected food 

and nutrition security comparator measures. The first stage is represented by an exploratory 
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stage that uses correlation coefficients to determine the direction of the association between 

the variable of interest. Secondly, a set of econometric evaluations are implemented that 

control for confounding factors and allow the introduction of interaction terms with 

seasonality and income dimension. The methodological section concludes with presenting the 

strategies adopted to test the robustness of the MCES against individual staple food prices. 

Finally, reflections matured during this research on the nature and meaning of interdisciplinary 

work are described where the difficulties and the absence of ready to use methods and 

approaches are discussed.   

In the following chapters the empirical analysis that uses the two case studies of Bangladesh 

and Mozambique during the 2008-09 food price crises are presented. The two empirical 

analyses are treated separately in two twin chapters that follow a similar structure. They 

provide a brief country description and an overview of the 2008-2009 food price crisis in the 

country before engaging in the data description, exposition of results and discussion. 
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Chapter 5 MCES validation 1 - Estimates for 

Mozambique 

 

Introduction 

Chapter 5 and 6 are two twin chapters that discuss the estimates of the MCES validation for 

two case studies.  They follow similar structures and will guide the reader from the discussion 

of general aspects of the countries that have been selected to more specific issues related to 

the validation exercise.  

 

Chapter 5 is organized as follows: a brief country profile introduces the reader to the 

Mozambican context, in particular with its economy, crop production system, and recent 

trends in poverty, food security and undernutrition (5.1). The general context section 

terminates with describing the food riots exploded during the 2008-09 food price crises where 

the reader will encounter, for the first time in this thesis, anecdotal records and popular 

discourses (5.2). This documentation is included to contextualise and provide more depth to 

the analysis. Subsequently, the section will move on to the description of the data (5.3), and 

findings of the MCES validation (5.4). Before concluding, Section 5.5 presents the estimates of 

the robustness checks.   

5.1 Country profile – Agriculture and Nutrition in 

Mozambique 

The Republic of Mozambique is a resource-rich state that lies on the eastern coast of Southern 

Africa (Figure 5.1). Despite recently experienced economic growth1, Mozambique remains one 

of the poorest countries in the world, with a Human Development Index score of 0.416, 

making Mozambique the 180th of 188 countries (UNDP 2015).  

                                                           

1
 In 2014 real GDP grew by 7.6% and this trend is expected to remain strong throughout 2016 (UNDP 

2015).  
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Figure 5.1 Political Map of Mozambique 

 

Source: DHS, 2011a 

Moreover, poverty statistics show a mixed picture 

(Cunguara and Hanlon 2010). On one hand there is a 

story of success with officials and international agencies 

tend to consider Mozambique as one of the success 

stories of contemporary Africa (World Bank (2015) data 

show a decline in the poverty headcount ratio from 

69.4% in 1996 to 54.1% in 2002)2. In addition, in the past 

ten years, the country has witnessed economic growth 

thanks to investments in mega-projects (Do Rosario 

2012, p.3) in the extraction sector3 that accounts for 

circa 70% of the Mozambican gross industrial 

production (Do Rosario 2012). 

Despite these figures, a number of studies indicate increasing levels of inequality throughout 

the country (Do Rosario 2012, Mosca 2011, Cunguara and Hanlon 2010)4 reflecting the 

difficulties in translating economic growth into an equal distribution across wealth groups 

(Wuyts 2011).  

Agriculture is the predominant economic activity and 70% of the Mozambican population 

resides in rural areas (Donovan and Tostão 2010, Hanlon 2010). Between 2007 and 2015, on 

average, agriculture contributed to Mozambique’s GDP 4.53% of its total value (Table 5.1). The 

abundance of arable land has attracted over the years investors from South Africa and 

Zimbabwe, particularly interested in cash crops directed to the export sector (sugar, cotton, 

tobacco, tea, copra, fruit, sisal, cashew) (OECD, 2013).   

                                                           

2
 However, progress stalled in more recent years and poverty headcount ratio increased to 54.7% in 

2008 (Brooks 2017). 

3
 In particular, Do Rosario (2012) mentions three investments in large scale projects: Mozal in aluminium 

extraction, SASOL (South Africa) in oil and Moma in heavy sands projects.  
4
 Cunguara and Hanlon (2010) suggest that poverty data are susceptible to the methodology and 

assumptions with which poverty lines are constructed.   
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Table .5.1 Performance of agriculture in the economy of Mozambique 

 
Source: World Development Indicators (2016) - accessed 20 December 2016 

 

However, the reality of the agricultural sector is one heavily dominated by peasant family 

farming, characterized by a high dependence on climatic factors, very limited access to inputs, 

and lack of infrastructure, commercial networks, and financing (OECD, 2013).  These 

characteristics have hindered comprehensive foreign and domestic investment in the 

agricultural and agro-industry sector, with limited development of infrastructure and markets 

(OECD 2013).  Although Mozambique produces most of its domestic food supply, the country 

remains a net importer of agricultural products (Table 5.2). 

Table5.2 Performance of agricultural trade in Mozambique 

 

Source: FAOSTAT - accessed 20 December 2016 

 

Crop production represents 78% of total agricultural GDP5 with the main food crops being 

cassava, maize, sweet potato, rice, sorghum, millet and pulses (Benson et al. 2014). Together, 

these crops account for 90% of the total crop production. The remainder 10% is represented 

by cash crops, mainly produced for the export sector (Benson 2014).  

Substantial agro-ecological variability means significant discrepancies in terms of agricultural 

production throughout the country (Benson et al. 2014, Do Rosario 2012). The northern and 

central regions are the main maize production areas, which is central in Mozambican diets and 

economy. Production from the north supplies the main cities of northern Mozambique and a 

part is exported to Malawi. Maize cropped in the central regions supplies the capital, Maputo 

(Donovan, 2011). Other cereals such as wheat and rice play a minor role. Wheat is 

predominately imported and rice production is primarily intended for home consumption 

(Donovan, 2011). With 80% of the national workforce being employed in agriculture 

                                                           

5
 Other agricultural sub-sectors include livestock, fisheries and forestry that contribute 6%, 7% and 9% 

respectively to the agriculture GDP (Benson et al 2014).  
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(characterized mainly by smallholder farming families operating on a plot of 1.1 ha), the lack of 

public and private investment in this sector, which could have created rural jobs and generated 

revenue, is a missed opportunity for poverty reduction strategies (Do Rosario 2012).         

Widespread poverty is accompanied by high national levels of childhood under-nutrition 

raising several concerns. Compared to child undernutrition status in neighbouring countries in 

Eastern and Southern Africa (Table 5.3), Mozambique appears among the countries with the 

highest percentage of undernourished children under five. The country also reports the 

highest prevalence of child underweight in the region, the second highest for wasting 

prevalence and third highest for stunting prevalence.  

Table 5.3 Comparison of national child nutrition indicators in the region 

 

Source: DHS: 2007, 2009, 2010, 2011a, 2011b, 2011c. 

The prevalence of child stunting in Mozambique of 43% (in 2011) showed no improvements 

between 2003 to 2011 and the prevalence of wasting doubled from 4% in 2003 and 2008 to 8% 

in 2011 (Table 5.4).  The prevalence of stunting and wasting are consistently lower in urban 

than in rural areas (last panel of Table 5.4). Furthermore, chronic malnutrition measures show 

virtually no change between 2003 and 2011 in both urban areas (where is fell from 37% to 35% 

respectively) and rural areas (swinging marginally between 46% and 47% during the same 

period) (Table 5.4).  

Table 5.4 Trends in child undernourishment in Mozambique between 2003, 2008 and 2011 

 
Source: DHS (2003, 2011) and MICS (2008) 
 

Country Survey Year Underweight % Stunting % Wasting %

Kenya 2008/2009 n.a. 35.3 5.2

Malawi 2010 12.8 47.1 4.0

Mozambique 2008/2009 17.4 42.9 6.8

Tanzania 2010 15.8 42.0 4.8

Zambia 2007 n.a. 45.4 6.7

Zimbabwe 2005/2006 5.8 28.1 15.8

41 4

43 4

43 8

2003 2008 2011 2003 2008 2011

37 35 35 4 3 4

46 47 46 4 5 7Rural

Area of Residence

Survey type and date

Urban

DHS (2003)

MICS (2008)

DHS (2011)

Prevalence of  chronic

undernutrition (%)

Prevalence of acute 

undernutrition (%)             
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Diversity in the distribution of undernutrition is observed across the provinces: Southern areas 

shows lower levels of malnutrition (eg. Maputo and Maputo province exhibiting a prevalence 

of 23% of stunting and 2% of wasting) compared to Northern provinces, where Nampula and 

Cabo Delgado exhibit figures as high as 55% and 53%, respectively, in the prevalence of 

stunting (Figure 5.2).  Prevalence of wasting exhibits a similar dichotomy with the central 

regions (with the exception of Nampula) having the highest percentages of child wasting:  

Zambezia reports the highest prevalence of wasting at the national level (9%) followed by 

Manica and Sofala (7%).  

Figure 5.2 Trends of prevalence of wasting and stunting in the provinces of Mozambique 
(2011) 

 
Source: DHS 2011a 

5.2 Food prices and bread riots in Mozambique 

Bread riots (Marshall 2016) sparked off throughout the country when, at the beginning of 2008, 

the prices of basic goods (particularly fuel and food) increased by more than 50% or more over 

a few months. The government failed to implement measures to buffer the pass through of 

international fuel and agricultural prices to Mozambican domestic markets (Arndt et al. 2008), 

causing anger and widespread discontent throughout the country.  

Table 5.5 compares average retails prices of food and fuel between July 2005 and July 2008. 

Prices of gasoline, diesel and kerosene increased by 53%, 30% and 74%, respectively, between 

2006 and 2008. Staple food prices, such as rice, maize, and wheat witnessed a dramatic rise, 

with the latter reaching unprecedented levels (with almost 108% increase between 2006 and 

2008).   
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Table 5.5 Changes in domestic retail prices in Mozambique 

 
Information is derived by multiple data sources: Development Economics Prospects Group 
(World Bank); Weekly Agriculture Market Bulletin (Ministry of Agriculture, Mozambique); 
Ministry of Energy, Mozambique. Source: Arndt et al. 2008 (p. 498). 
 

 

Figure 5.3 illustrates the evolution of maize and rice prices between mid-2007 and mi-2009 in 

the north, centre and south of Mozambique.  In mid-2008 basic food prices had reached their 

peak after a long period or relatively low food prices. The sharp increase of food prices 

coincided with the main harvest season (May and June) that in 2008 resulted to be less 

favourable than in previous years (Arndt et al. 2016). This resulted in a sharp increase of basic 

food products prices that peaked between September 2008 and February 2009, before starting 

to decline in early 2009, but with significant regional differences. While maize prices in the 

north and the centre eased at the beginning of 2009, the southern regions experienced a 

slower descending trend.    

 

Figure5.3 Maize and Rice monthly prices trends over two years (mid-2007 and mid-2009)* 

  

* Monthly price trends of only three Mozambican provinces are included for matter of clarity. Maputo is 

representative of staple prices of the south regions, Nampula of the north, and Manica of central regions. 

 Sources: Author, using FAO Food Price Monitoring and Analysis Tool – accessed 15 May 2016. 
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Violent protests against the rise in the cost of living erupted in Maputo and its largest suburb, 

Matola (de Brito et al. 2014), and it left six dead and hundreds injured in early 2008, after 

government announcement of substantial increases in the prices of gasoline and diesel due to 

imports prices increases (de Brito et al. 2014). Almost immediately after that, similar protests 

occurred in other parts of the country, but were quickly repressed by the police (de Brito et al. 

2014).  

Food price increases were contrasted by minimal raises in wages in most sectors (except for 

the financial services) while unemployment and underemployment were widespread (Figure 

5.4 shows the different growth rates of real minimum wages by sector)6.  A common trait 

within the popular discourses reported in de Brito et al. (2014)7 on the cost of living and 

difficulties faced by vulnerable population, delineates a picture of widespread discontent with 

wages that were perceived far below subsistence level and declining year after year. With 

prices of basic goods increasing, the popular perception reflected fears over declining and 

unstable real wages. Large number of families reported that they pursued more than one 

source of employment (often informal) to deal with their monthly expenses (de Brito et al. 

2014).  

Staple foods represent an important source of calories especially for poor Mozambicans, and 

their prices experienced sharp increases during the period in focus. Additionally, as food 

represents the largest share of household expenditure, in both urban (67.3%) and rural (49%) 

areas8, food price inflation had greater adverse effects on poorer households.  

  

                                                           

6
 The minimum wage is defined as the threshold below which no employer is legally allowed to pay its 

employees. Each year,  the government, following consultations with the Consultative Labour 
Commission fixes 11 minimum wages, corresponding to 11 major employment sectors in Mozambique 
(Wage Indicator Foundation, 2011) 
7
 This section owes much to the Institute of Development Studies (IDS) and the Institute of Social and 

Economic Studies (IESE) report on Food riots and popular protests in Mozambique. It has provided 
extensive  qualitative information on popular discourse on issues relative to food access, security and 
nutrition. The stories that are reported in the following paragraphs were collected during interviews 
held in Maputo’s neighbourhoods of Maxaquene, Chamankulo and Ferroviário.  
8
A detailed description of food expenditure and food staples is presented in Table 5.13 in the following 

section dedicated to staple food consumption patterns in Mozambique. 
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Figure5.4 Evolution of the Real Minimum Wage in Mozambique, by sectors of production (in 
Meticais) – 2005 to 2013 

 
Source: de Brito et al. (2014) 

 

Faced with the rises of food prices, interviewed households in de Brito et al. (2014)  were 

forced to eliminate non-food goods, considered as less of a priority, while reducing the 

frequency and quantity of consumption of more nutritious  foods (i.e. chicken, itself already a 

substitute to beef, eggs and others sources of proteins ), due to lack of resources to purchase 

food. Only families that were relatively well-off and had some room for manoeuvre to adapt 

their diets, managed to replace expensive food item with cheaper alternatives. Section 5.3.3 

looks in more detail at the composition of household consumption expenditure providing 

more evidence on the importance of food purchase on total expenditure in both urban and 

rural areas (despite having more access to land) and especially among the poor. 

5.3 Data description 

This section first describes the main features of the MCES calculated for Mozambican 

households (5.3.1) and subsequently provides an overview of the characteristics of the 

comparator measures of food and nutrition security 9 employed in the validation (5.3.2). This 

section serves to introduce the reader to characteristics and severity of malnutrition and food 

insecurity in the country. The section concludes by discussing staple food expenditure patterns 

in Mozambique, reinstating the importance of food and staple food purchase, as well as 

                                                           

9
Namely, Household Dietary Diversity score, Self-Assessed Food Insufficiency information and child 

anthropometric measures. 
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emphasizing the differences in food purchase patterns between different income groups 

(5.3.3). 

5.3.1 The MCES: calculation and main features 

The MCES and the beta coefficient associated with it, is the variable of interest in the 

validation analysis. As described in Chapter 2, the index is expressed as a percentage and 

represents the share of expenditure required to purchase a minimum amount of energy 

deriving from staple foods. Equation 5.1 indicates the formal specification of the indicator that 

calculates household MCES at the monthly level:  

Equation 5.1 

𝑀𝐶𝐸𝑆 =  
∑ ((𝑃𝑥

𝑛
𝑖=1 ∗ 𝑤𝑥/𝐾𝑥) ∗ 𝐻𝐻𝑚𝑖𝑛𝐾𝑐𝑎𝑙𝑖) ∗ 𝑚𝑜𝑛𝑡ℎ

𝐻𝐻𝑚𝑜𝑛𝑡ℎ𝑙𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛_𝑒𝑥𝑝𝑖
 

The MCES includes monthly village level prices for the main staples consumed by households 

in Mozambique. This category includes maize and cassava flour, rice, sorghum sweet potato, 

fresh and dried cassava. They represent a significant share of staple foods purchased by 

households in Mozambique and a more detailed discussion of purchasing pattern in 

Mozambique is provided in Section 5.3.3.  

The weighting system (w) assigned to each price correspond to the household specific share of 

calories purchase (for each staple food item) on the total staple food basket purchase. After 

calculating the total calories (from staples only) purchased by each household, it was possible 

to derive the individual purchase share of each item over the total staple food basket 

purchase10. 

Weighted prices are then divided by the calorie density of the product they refer to. This 

exercise allows to calculate an indexed price of one calorie unit. The National Food 

Composition Table for Mozambique produced by Korkalo and colleagues (2011) is used to 

complete this exercise.    

The indexed price of one representative calorie (composed by the main staple foods purchased 

by the household) is multiplied by the minimum household (adult equivalent) calorie 

requirement. This operation calculates the cost for purchasing staple foods to cover a 

household’s minimum calorie requirement for one day. The numerator’s calculation ends by 

multiplying the latter by the periodicity of interest, in this case, a monthly frequency. After 

completing the calculation of the numerator, the computation of the MCES finishes by dividing 

                                                           

10
 More details on the weighting system can be found in Chapter 3. 
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the latter by the household monthly consumption expenditure. Due to inconsistencies in the 

terms of prices and household expenditure data or due to missing values, about 200 

observation were deleted, reducing the sample by approximately 1.8%.  

Figure 5.5 reports the results for the MCES calculated with IOF 200-2009 data for the 

Mozambican households, illustrating the expenditure group breakdown (in quintiles) between 

September 2008 and August 2009.  The figure offers an informative picture in terms of the 

experience of food price fluctuation faced by different income groups and how this varies over 

time. For example, the MCES relative to the poorest households indicates that their purchase 

of calories will require 66% to 104% of their income. It is interesting to note that the highest 

values are recorded during the lean season (that takes place between October and early March 

in a typical year11).  While appreciating the substantial distance between the MCES of the 

poorest households and the other expenditure groups, the relatively high values for the 

second and third income quintile are notable. Households in the second and third expenditure 

quintile need on average 42% to 60% and 30% and 49% (respectively) of their incomes to 

purchase their minimum energy requirement from staple foods.  

 The availability of monthly data allows to observe the MCES variations over time and showing 

how monthly fluctuations it differs between expenditure groups. While the MCES for poorer 

income groups exhibits substantial monthly fluctuations, the extent by which the MCES varies 

over time decreases for more affluent groups.  

Figure5.5 The MCES – Monthly trends for different expenditure groups 

 

Source: Author, using IOF2008-2009 data 

                                                           

11
Appendix E illustrates a crop calendar for a typical year in Mozambique. 

Lean Season 
MainHarvest 
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5.3.2 Overview of the comparator measure on food and 

nutrition security 

This sub-section presents the characteristics and trends of the three main comparator 

measures of food and nutrition security used to analyse the validity of the MCES at the 

household level using the Mozambican data. The description starts with the outline of the 

Household Dietary Diversity Score (HDDS), it continues with estimates for child 

anthropometrics measures and concludes with information on Self-Assessed Food Insecurity 

(SAFI)12. The discussion covers general features of the indicators (that include rural-urban and 

provincial differences) before focusing on patterns and trends based on households’ 

expenditure distribution and seasonality. These are recurrent themes across the thesis and 

crucial features included in the computation of the MCES. An analysis that takes into account 

the interconnection between household expenditure and seasonality before presenting the 

results can familiarize the reader with some recurring patterns that will be disclosed from the 

findings of the validation assessment.  

The information gathered in the daily expenses module of the family household allowed the 

calculation of the Household Dietary Diversity Score (HDDS). Following Swindale and Blinsky’s 

(2006) guidelines on household dietary diversity measurement, a 12 food–group classification 

is used. Table 5.6 illustrates the national estimates of HDDS as well as a breakdown by 

expenditure quintile; the national average HDDS is 6, and figures illustrate that dietary 

diversity increases with expenditure. The mean HDDS for the lowest wealth quintile is 4.8, 

while the mean HDDS associated with the highest wealth quintile is 6.7.  A similar pattern can 

be appreciated when looking at the distribution of HDDS between different expenditure 

groups in rural and urban areas, although scores in urban areas are always higher than those in 

rural areas.  

                                                           

12
 The reader may consult Chapter 3 for the characteristic and the selection criteria of these indicators 
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Table 5.6 Household Dietary Diversity Scores – expenditure group and location breakdown 

 
Mean HDDS ANOVA: rural-urban differences and difference by expenditure groups statistically 
significant (Anova F p<0.01). Standard deviation in parenthesis. Source: Author, IOF 2008-09 data 
 

Significant differences of dietary diversity are also noticeable over regional distribution (Table 

5.7). The North manifests the highest HDDS while Southern and Central regions exhibit lower 

scores. The rural-urban distinction in the table reflects the general rural-urban pattern, with 

urban areas in the province of Nampula (in the north) showing the highest value (7.4) and rural 

areas in Gaza and Inhambane (in the south) reporting the lowest values (4.9). 

Table 5.7 Household Dietary Diversity Score regional distribution 

 
Mean differences between spatial domains are statistically significant (Anova F p<0.01) 
Source: Author, IOF 2008-09 data 
 

Table 5.8 presents the seasonal variation (based on quarterly measurements) of HDDS by 

geographical zones of Mozambique, namely North, Centre and South.  There is notable 

variation in terms of dietary diversity for Mozambican households over the survey year. In all 

the three parts of the country, HDDSs reach their lowest levels in the second and the third 

quarter of the year, before recovering in the forth. This trend tends to follows the crop 

Mean Std. Dev. Min Max

All 6.0 2.0 1 12

Expenditure  

group All Rural Urban

Poorest 4.8 4.5 5.9

(1.8)* (1.7) (1.6)

Q 2 5.9 5.6 6.9

(1.8) (1.6) (1.6)

Q 3 6.3 6.1 7.2

(1.7) (1.6) (1.6)

Q 4 6.4 6.2 7.3

(1.7) (1.6) (1.7)

Richest 6.7 6.6 7.4

(1.9) (2.0) (1.8)

Mean HDDS ANOVA:

rural-urban difference  p<0.01

expenditure group difference p<0.01

*Standard deviation in parenthesis
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calendar and all low values correspond to regional lean seasons, taking place between 

December to mid-March in Northern regions and between October and February in South and 

Central regions (crop calendar presented in Appendix E). 

Table 5.8 Household dietary diversity score distribution by survey quarter and geographic 
zone 

 
 
Mean differences between survey quarter by geographical zones are highly significant for Northern and 
Central region (Anova F p<0.01) while the mean difference for the Southern regions is significant at less 
than 10%  level (Anova F p<0.1). 
Source: Author, IOF 2008-09 data 
 

Anthropometrics measurements (weight and height) together with age and sex were collected 

for all sampled  children below 5 years of age. Z-scores have been computed based on the 

WHO (World Health Organization) Child Growth Standards (2006). Based on the guidelines 

(WHO 2006), this thesis considers z-scores up to -2 as normal, between -2 and -3 critical but 

moderate undernutrition levels and z-scores lower than -3 are considered indication of severe 

undernutrition.  

With regards to all three indicators, the Northern and Central regions report the highest 

prevalence rates, with the south exhibiting the lowest percentages.   
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Table 5.9 shows that 43% of all children under five are stunted (of which 21% severely); 17% 

are underweight (of which 5% severely); and 7% are wasted (of which 2.5% severely).  These 

figures raise serious concerns in terms of child undernutrition. Following the cut-off points 

suggested by WHO and illustrated in Table 5.10 the national prevalence of underweight and 

wasting rates can be considered medium. However, stunting presents very high prevalence 

within some parts of the countries with even more critical situations.  

Irrespective of the indicator, all three undernutrition measures are consistently higher in rural 

areas.  As noted by Ruel and colleagues (1998), in most developing countries it is common for 

urban children to have better health and nutritional status compared to children in rural areas. 

Urban children are generally taller, heavier, and are less likely to have suffered from diarrhoea, 

cough, or fever in the previous two weeks than children living in rural areas (Ibid.).  
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Table 5.9 Prevalence of child (0-59 months) undernutrition by location 

 
a moderate = Z-score between -2 and -3 Z-scores 
b severe = Z-scores lower than -3 Z-scores 
Percentage differences between rural-urban areas and geographic location (North, Centre, 
South) statistically significant (Anova F p<0.01) 
Source: Author, IOF 2008-09 data 

Table 5.10 WHO classification for assessing severity of undernutrition by prevalence ranges 
among children under 5 years of age 

 
Source: WHO (1995b) 
 

A closer look at the provincial trends of undernutrition indicators in Mozambique (Figure 5.6) 

confirms the trends appreciated in Table 5.9, with the North and Centre systematically 

underperforming compared to provinces in the South. While a look at all three indicators 

provides no single story about undernutrition across the regions, if single indicators are taken 

individually, Cabo Delgado and Tete (underweight), Manica (stunting) and Sofala (wasting) are 

among the provinces with the highest prevalence of undernourished children.   

moderatea severeb moderate severe moderate severe

North rural 23.3 7.0 53.8 28.6 7.8 3.9

urban 18.1 5.0 45.9 22.8 6.9 2.7

Total North 21.3 6.2 50.9 26.4 7.5 3.4

Centre rural 21.6 6.7 50.3 26.5 8.1 5.6

urban 18.4 4.6 44.0 22.2 7.9 3.0

Total Centre 20.6 6.0 48.3 25.1 8.0 2.6

South rural 11.6 3.7 33.1 13.6 3.5 1.1

urban 7.6 2.6 24.8 9.2 4.9 1.7

Total South 8.9 3.0 27.6 10.7 4.4 1.5

Total 17.4 5.2 42.9 21.2 6.8 2.5

Stunting %Underweight % Wasting %

Indicator

Low Medium High Very high

Stunting <20 20-29 30-39 >=40

Underweight <10 10-19 20-29 >=30

Wasting < 5 5-9 10-14 >=15

Severity of undernutrition by prevalence ranges 

(% of chindren below -2 Z-score)
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Figure 5.6 Child undernutrition indices by province 

 

Percentage differences between provinces statistically significant (Anova F p<0.01) 

Source: Author, IOF 2008-09 data 
 

Gender disparities are evident when comparing undernutrition indicators among boys and girls. 

The distribution of stunting prevalence between boys and girls per age group and location 

(Figure 5.7– panel A), reveals that prevalence of stunting increases progressively with childrens’ 

age-group and reaches a plateau around the 24th month.  

Figure 5.7 Stunting and wasting prevalence per age group, gender and location 
A A different situation is appreciated in 

looking at the prevalence of wasting 

among girls and boys by different age 

groups and location (Figure 5.7–panel B). 

Wasting prevalence is higher at younger 

ages and gradually declines as children 

grow older. Except for very young baby-

girls in rural areas, boys tend to report 

higher levels of wasting than girls across 

age groups in both urban and rural areas. 

 

 

 

 

Percentage differences between age group and 
gender statistically significant (Anova F p<0.01) for 
stunting prevalence only. 
Source: Author, IOF 2008-09 data 

 

B 
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Similarly to the HDDS, there are marked seasonal variation of child undernutrition in 

Mozambique.  Figure 5.8 shows the monthly trends of stunting and wasting prevalence from 

September 2008 to August 2009. Based on quarterly averages, both wasting and stunting 

show peaks in the second and third quarters of the year and fall in the fourth quarter of the 

year. The peak period corresponds to the hunger season, which normally runs between 

December through to February (Arndt et al. 2005). While stunting is related to multiple 

factors that impact children nutrition status, a general pattern that supports the hypothesis 

on the seasonal nature of stunting and wasting, and possibly links with seasonal food prices 

fluctuations, can be appreciated. It is not unusual to encounter seasonal patterns in the 

fluctuation of undernutrition levels, food consumption and seasonal price variations 

(Devereux 2002). For example, Arndt et al. (2005) observe seasonal association between 

price variations and calorie consumption among households residing in rural ares in the 

north and the centre of Mozambique, with calorie consumption lowering during food price 

increases.  

Figure 5.8 Prevalence of stunting and wasting by survey quarter – Sept 2008 to August 2009 

 

Percentage differences between survey quarters are statistically significant (Anova F p<0.01) 

Source: Author, IOF 2008-09 data 
 

The description of the three measures on Household Self-assessed Food Insufficiency (SAFI) 

conclude this section. The IOF 2008-2009 module dedicated to poverty indicators asks three 

questions that capture food insufficiency: 

1) Meals number: How many meals did this household have yesterday (none to three)? 

2) Monthly food shortage: In which months did this household have problems with food? 

3) Food sufficiency: During the past month the food in the household was: insufficient, 

sufficient, more than sufficient? 
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On average households were able to eat at least two meals the day preceding the survey (2.27 

meals). While the percentage of households having completely skipped meals the day prior the 

interview is very low (about 1%), almost 10% of the households had eaten only one meal and 

more than 50% of the households reported the consumption of only two meals in the day prior 

to the interview (Table 5.11). This information provides only a crude picture of the frequency 

of food consumption, as it does not provide indications on what type of meals were consumed, 

their composition, and does not inform us on which member of the household has eaten the 

food. However, it can still be a useful indication on how meal frequency and other relevant 

variables (i.e. expenditure group) interact with each other and create patterns of food 

vulnerability. As illustrated in Table 5.11, households in the poorest income group consume 

the lowest number of meals, and only 20% of them consumed three meals on the day before 

the interview. However, families in the second and third income quintile report similar meal 

frequency patterns as well, with most them having consumed a sub-optimal amount of meals. 

Table 5.11 Meals stability by expenditure quintile – number of households 

 

Mean differences between expenditure quintiles are statistically significant (Anova F p<0.01) 
Note: Responses are to the question: How many meals did this household have yesterday? 
Source: Author, IOF 2008-09 data 
 

Moving on to the next SAFI indicator, Figure 5.9 illustrates the monthly breakdown of 

households’ food shortage and exhibits stark seasonal patterns. The share of households 

experiencing food shortage gradually increases after the months in which maize harvest is 

completed, and reaches its highest figures at the peak of the lean season (December to 

February, corresponding to the hunger season). At its height, in these months, self-assessed 

food shortage affects over 40% of households in Mozambique.   
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Figure 5.9 Prevalence of household food insufficiency* by month - Sep 2008 to Aug 2009 

 

Percentage differences between months are statistically significant (Anova F p<0.01) 
* Responses are to the question: In which months did this household have problems with 
having sufficient food? 
Source: Author, IOF 2008-09 data 

 

This section concludes with looking at the final SAFI indicator, looking at levels of food 

sufficiency/insufficiency of the household in the month prior to the survey. Table 5.12 includes 

the average percentage of household responses to this question by survey quarter. While 

more than half of the households report sufficient food between August 2008 and July 2009 

(58%), over 40% of the households experienced some form of food insufficiency in the same 

period and only 1.3% of the households reports that food was more than sufficient during the 

year. Similar seasonal patterns to the previous question are observed here. Household food 

insufficiency remains high during maize lean season (October to December -when land 

preparation and maize planting period takes place) and it begins to decrease prior the harvest 

and during the months when maize enters strongly public markets (March to June).  

Table 5.12 Food sufficiency by survey quarter 

 

Percentage differences between different groups by  survey quarters are statistically significant (Anova F 
p<0.01). Note: Responses are to the question: During the past month the food in the household was: 
insufficient, sufficient, more than sufficient? 
Source: Author, IOF 2008-09 data 
 

To conclude and provide an additional dimension to the discussion about SAFI 

indicators,Figure 5.10 illustrates the trend of food insufficiency by expenditure quintile. 

Foreseeably, the relationship between food insufficiency percentage and expenditure quintile 

is negative confirming the trends illustrated in in Table 5.12. With almost 15% of the poorest 
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households (first quintile of the household expenditure distribution) reporting food 

insufficiency in the month before the interview, these figures raise major concerns for food 

vulnerability production, a process that dynamically combines income generation and 

agricultural seasonality.  

Figure 5.10 Household food insufficiency by expenditure quintile 

 
Percentage differences between different groups by expenditure quintiles are statistically significant 
(Anova F p<0.01).  
Note: Responses are to the question: During the past month the food in the household was: insufficient, 
sufficient, more than sufficient? 
Source: Author, IOF 2008-09 data 
 

This discussion introduces initial elements regarding manifestations of food insecurity in 

Mozambique which present repercussions in terms of HDDS, child anthropometrics and SAFI 

indicators. Furthermore, it also discusses a number of diverging signals between these 

indicators. For example, while dietary diversity scores are higher in the Northern regions than 

in South Mozambique (indicating that households in the north had better access to food 

variety), child undernutrition measures instead show a mirror picture. The prevalence of child 

undernutrition is higher in Northern and Central Mozambique and significantly lower in the 

South.  

The seasonal nature of food insecurity is not surprising given the dependence of most rural 

households on subsistence farm production for income generation and food provision. Poor 

urban population heavily rely on markets to purchase their food and their thin purchasing 

power experiences significant pressures during periods of high food prices. Both rural and 

urban poor households rely strongly on food purchases and seasonal price fluctuations as well 

as global food price crises can significantly hamper their food and nutrition security. 

Seasonality, on one hand, is coupled with wealth and the ability of households to buffer food 

shortages (especially in rural areas), and on the other can deteriorate income generation 

prospects. This can be particularly dramatic for landless households that mainly rely on waged 

labour for their subsistence. 
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In addition, the focus on expenditure and seasonality is illustrative to the elements that shape 

the MCES. On one hand, the numerator of the indicator reflects price fluctuations generated 

by both seasonal (more expected but yet with damaging effects) price movements as well as 

global price shocks; on the other hand, the component of food insecurity associated with 

purchasing power and incomeis incorporated in the denominator of the MCES and reflects the 

ability of the household to maintain quantity, quality and stability of its food consumption. 

These themes will be examined further during the discussion of the main thematic issues, after 

presenting the findings of the validation assessment. The next section provides insights on the 

importance of food purchase, and in particular staple foods purchase of Mozambican 

households.   

5.3.3 Staple food expenditure patterns in Mozambique 

Food accounts for an important share of household total expenditure in Mozambique. Data on 

the average value of food to total value of household consumption expenditure ratio shows 

that over 58% of household consumption expenditure goes to food purchases, with the 

poorest households allocating on average 63% of their consumption expenditure on food 

(Table 5.13)13. Compared to urban households, rural dwellers spend a relatively larger 

percentage of their total expenditure on food (67.8%)14, confirming the importance of food 

purchased from the market for rural households as well as for urban households. It is 

important to note that such percentage is particularly high relative to the average monthly 

expenditure of rural households (estimated at 2,466 MT in 2008/2009) representing only 50% 

of the average monthly expenditure of their urban counterparts (de Brito et al. 2014). This 

means that, even though rural households normally have greater access to land and are able 

to produce food to meet part of their consumption, they also devote a large share of their 

income to food acquisition, which makes them vulnerable to food price instability (since they 

are poorer that urban households and dependent on markets for food acquisition).  

                                                           

13
Average share of food on total expenditure remains high also for the 2nd and 3rd income quintile, 66.2% 

and 66.8% respectively. 
14

A closer look at the composition of household food expenditure by food groups reveals that the food 

items that absorb most of rural households’ income are fish and sea food (almost 30% of total budget 
and 10% more than urban households). For detailed household food purchase breakdown, see Appendix 
F.  
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Table 5.13 Staple carbohydrate budget shares in Mozambique a – all households, rural-urban 
and expenditure quintile breakdown 

 

 

Note: It includes only purchased products. It excludes food that is produced, received in kind 

and received for work remuneration. a Main staple foods refer to cereals and tuber flours 

(maize, wheat, sorghum, millet, mandioca and others ), tubers (sweet potato, fresh and dry 

mandioca), cereals -in grains- (rice, maize, wheat, oat, sorghum, millet, rye and barley). Source: 

Author, IOF 2008-09 data 

 

On average, the value of main staple carbohydrates (cereals and tubers – flour and in grain) 

accounts for 15.3% of total food expenditures among all households and about 18.6% among 

the poorest households15. 

 

The main staple consumed by most 

Mozambican households (listed in the 

lower panel of Table 5.13), range between 

47% (rice) and 2% (“other” flours) on 

households’ expenditure on main staple 

Box 5.1 Food purchase patterns in 
Mozambique. 
 

Food absorbs a large portion of total 

consumption expenditure of households in 

                                                           

15
 In their study on staple food price affordability in urban Zambia and Kenya between 1991 and 2008, 

Manson and Donovan (2011) calculate that the main staple carbohydrates (maize, wheat, and rice in 
Nairobi; maize, wheat, rice, and cassava in urban Zambia) account for 27.5–30.9% among the poorest 
quintile of households. Compared to these results, the share of main staples on total food expenditure 
in Mozambique appears relatively low.  

Households All Poorest Rural Urban All Poorest Rural Urban

Average Values 58.9 60.6 67.8 49.3 15.3 18.6 14.5 16.2

% Share of food in total value of food 

and non-food consumption  

% Share of main staple foods in total 

value of food consumptiona

Rice Maize Flour 

Mandioca (fresh 

and dry) Sweet potato Mandioca Flour Other Flours

All 47.1 28.7 6.9 6.6 4.8 1.6

urban 49.5 27.9 7.3 6.7 3.0 2.0

rural 43.0 30.1 6.3 6.4 8.1 0.9

Expenditure  Quintile

Poorest 25.6 40.8 8.7 3.5 15.2 0.5

Q 2 38.7 35.0 7.6 5.8 7.4 0.8

Q 3 49.6 28.6 5.7 5.8 3.6 1.2

Q 4 53.4 24.6 6.0 8.4 2.6 1.4

Richest 54.0 23.8 7.2 7.3 1.8 2.6

b Main staple foods refer to cereals and tuber flours (maize, wheat, sorghum, millet, mandioca and others ), 

tubers (sweet potato, fresh and dry mandioca), cereals -in grains- (rice, maize, wheat, oat, sorghum, millet, rye 

and barley). 

% Share of individual main staple foods in total value of staples purchase

a It includes only purchased products. It excludes food that is produced, received in kind and received for work 

remuneration
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foods. While data show a relative 

homogeneity in staple food purchase 

between rural and urban households (with 

the exception of mandioca flour many 

consumed in rural areas), figures differ 

significantly across expenditure groups. For 

example, while globally rice appears to be 

the main staple consumed, the breakdown 

by expenditure groups reveals that rice is 

mainly bought by better-off households 

(mainly in urban areas), representing more 

than 50% of their staple food expenditure. 

On the other hand, maize and mandioca 

flour are the dominant staples in 

expenditure terms for poorer families. 

While mandioca (fresh and dry) seems to 

be purchased homogeneously across all 

income groups (between 6-9%), other 

staples follow a pattern traceable to 

expenditure quintiles. Purchase of rice and 

sweet potatoes increase as income 

increases, while maize and mandioca flour 

expenditure are higher for poorer 

households and gradually decline as 

income improves16.  

Mozambique and the poorest ones devote 

more than 60% of their income to acquire 

food. This percentage remains high also for 

higher expenditure groups with the 2nd 

and 3rd expenditure quintile spending 

66.2% and 66.8% of their budget on food 

(respectively).  

As shown inFig. 1 (in Appendix F) fish and 

seafood absorb most of Mozambican food 

budget, especially among households at 

the centre of the expenditure distribution 

(2nd, 3rd and 4th quintile). Staple foods 

account for circa 15% of total food budget 

with this share decreasing as income 

increases. This is followed by vegetables, 

oils and fats, fruit, meat, nuts, sweets, 

legumes and seeds, spices and beverages. 

Poultry product, eggs and milk and dairy 

represent less than 1% of household’s food 

budget. The distribution of the food 

purchase varies significantly across 

expenditure quintiles. Meat for example 

represents 8% of richer households food 

budget, only 1.5% of poorer household 

food budget is directed to this item. 

5.4 Approaches and results of the MCES validation 

This section is dedicated to the exposition of the approach, summary of the results and 

interpretation and discussion of the MCES validation assessment for the Mozambican case 

study. As the methodological approach is common for the two case studies, it is introduced 

and described in Chapter 3 (Section 3.3). The validation evaluates the association between the 

MCES and the comparator measures of food and nutrition security in three steps: (i) analysis of 

                                                           

16
 It should be stressed, that these percentages vary further by province. The Third National Poverty 

Assessment identifies 13 spatial domains with similar consumption patterns and uses the consumption 
bundles for the computation of the 13 regional poverty lines (MPD/DNEAP, 2010, pp.119–132) 
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the Pearson and Spearman correlation coefficients; (ii) econometric assessment; and (iii) 

robustness check.  

The following section firstly summarizes the control variables used in the econometric analysis 

of the Mozambican case and then moves on in reporting the results. It finally engages in the 

discussion of the findings.  

5.4.1 Control variables 

As noted in Section 3.3 of Chapter 3, the final stage of the validation assessment uses several 

econometric estimation techniques to evaluate the association between the MCES and the 

selected food and nutrition security comparator measures: in total five models are estimated.  

The choice of the control variables included in the models is principally driven by 

considerations on the nature of food and nutrition security indicator that is used as a 

dependent variable in each estimation round. While some confounding factors are common 

across comparator measures, others are specific to the characteristics of the specific to each of 

them individually and vary from equation to equation. This section begins with describing the 

confounding factors selected in the models that analyse the association between the MCES, 

HDDS and SAFI indicators and concludes with those used in the association analysis with 

between the MCES and child anthropometric measures. The equations described in Chapter 3 

and used in the MCES validation, are listed below (with the original equation numbering) for 

the reader’s convenience. 

Equation 4.5 
Log(𝐸[𝐻𝐷𝐷𝑆𝑖|xi]) =  𝛼 + 𝛽1𝑀𝐶𝐸𝑆𝑖 + 𝛽2𝑷 + 𝛽3𝑯𝑯 + 𝛽4𝑷𝑨 + 𝛽5𝒔 + 𝛽6𝑳 + 𝜺 

Equation 4.10 
𝐿𝑛 𝑃𝑟(𝑆𝐴𝐹𝐼𝑗 = 𝑖) = 𝑙𝑛 𝛼 + 𝛽1𝑀𝐶𝐸𝑆ℎ + 𝛽2𝑷 + 𝛽3𝑯𝑯 + 𝛽4𝑷𝑨 + 𝛽5𝒔 + 𝛽6𝑳 + 𝜺 

Equation 4.11  
𝑊𝐻𝑍𝑖ℎ =  𝛼 + 𝛽1𝑀𝐶𝐸𝑆ℎ + 𝛽2𝑷 + 𝛽3𝑴 + 𝛽4𝑪 + 𝛽5𝑯𝑯 + 𝛽6𝑾𝑺 + 𝛽7𝒔 + 𝛽8𝑳 + 𝜺 

Equation 4.12 
𝐻𝐴𝑍𝑖ℎ = 𝛼 + 𝛽1𝑀𝐶𝐸𝑆ℎ + 𝛽2𝑷 + 𝛽3𝑴 + 𝛽4𝑪 + 𝛽5𝑯𝑯 + 𝛽6𝑾𝑺 + 𝛽7𝒔 + 𝛽8𝑳 + 𝜺 

 

Drawing from D’Souza and Joliffe (2013a, 2013b) analytical approach, the model attempts to 

isolate the effects of changes of the MCES on HDDS and SAFI indicators by controlling for 

simultaneous price fluctuations of other important non-staple foods. This directly follows 

consumer theory that indicates consumption decisions can be determined by the price of 
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other complementary or substitute products. Since all the main food staples prices are already 

included in the MCES index, the model includes a vector P of prices for products including 

edible oils17 and fish. These prices are collected at the village level and the MCES employs 

monthly averages18. Edible oils and fish plus the commodities included in the MCES (maize, 

sorghum, rice, cassava and sweet potato) on average make up almost fifty percent of the food 

expenditure of an average household.  

Vector 𝑯𝑯gathers information on the household structure, housing characteristics and 

productive assets. These controls include household size, household head age, sex, and 

education (in years), elderly dependency ratio (ratio of dependent household members over 

64 to the total active population -15 to 64) and young dependency ratio (ratio of dependent 

household members under 15 years old to the total active population -15 to 64), land, dwelling 

and livestock ownership, and sale of agricultural products. Land and livestock ownership are 

included to control for own-production and consumption of food as own food production can 

represent an important source of food intake, and buffer (at least in the short run) 

deterioration of dietary diversity and nutrition status during food price shocks. The dummy 

variable on the sale of agricultural products is included in the household characteristics vector 

to control for possible positive effects of food price increases for those households that market 

their produces.  

Vector 𝑷𝑨denotes variables that represent the physical accessibility to dietary variety, 

including distance to the closest major road (km) and presence of a daily market in the 

community (Snapp and Fisher, 2014).19 The models includes a vector (𝑳) of variable that 

account for rural or urban location as well as categorical variables on geographical location 

(Northern, Central and Southern regions).  

Although households were interviewed only once, each quarter of the IOF survey was designed 

to be representative of the whole population. This indicates that households interviewed in 

                                                           

17
 Vegetable oil is an important component of Mozambican food preparation tradition. In the period 

between 2004 and 2010, the annual per capita edible oil supply (mainly sunflower, rapeseed, palm and 
soybeans oil) was on average 8.8 kg (FAO Food Balance Sheet, accessed 15 June 2017). Mozambique 
produces and refines 35% of edible oil present of the market. The remaining 65% is supplied by imports 
from South Africa and Portugal, where oils are processed refined and packages in their respective 
countries and imported to Mozambique for sale (USAID, 2014).  
18

 When prices were missing, mean monthly averages at the district level were calculated. 
19

 The variable relative to the distance to the major road is derived from the question on the presence of 

buses or jitneys in the community. If there such facility is not available, the following question asks how 
many km one need to walk to reach the nearest bus or jitney. If a bus/jitney reaches the community, it is 
assumed that the main road is close (and the distance in KM equals zero) and the distance from the 
community to the main bus/jitney is used as equal to the distance to the main road. Likewise, in the 
absence of a reliable variable on the ownership of a refrigerator, this is calculated as a proxy of 
household access to electricity.  
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the first quarter should have similar characteristics to households interviewed the following 

quarters. This feature of the survey design is used to control for seasonality in the validation 

assessment and variable 𝒔  is the binary variable that controls for maize lean season. 

Seasonality plays an important role in determining recurring food security and health related 

crisis (Devereaux 2009). The repercussions of seasonal changes on food intake and food 

security can also spread to urban areas. This is the case for urban families whose income does 

not meet the minimum level of resources needed to buffer seasonal price fluctuations and 

creating the circumstances to suffer from seasonal hunger (Becquey et al 2010).  

The assessment of the association between the MCES and child anthropometric indicators 

(weight-for-height z-scores and height-for-age z-score) includes an additional set of control 

variables that are more specific to the comparator measures in use. As noted previously, some 

control variables are common to the validation assessment between MCES and the three 

different categories of FNS indicators. Hence, the remainder of the section will only describe 

the variables that are different to the previous association assessment. These include 𝑴, a 

vector of variables on maternal characteristics, such as age and education (in years). These 

characteristics are typically found to be strongly associated with child nutritional status and 

growth (Arimond and Ruel 2002, Ruel and Menon 2002). Vector 𝑴  also incorporates 

information on child breastfeeding in terms of number of exclusive breastfeeding months, a 

well recognized factor that affects child nutrition status (WHO 1995, Brown 1998).  

Vector 𝑪groups a set of child-related characteristics, such as child age group (in months), child 

sex, and birth order20 (Behrman 1988, Horton 1988). Drawing from Arimond and Ruel’s (2002) 

analysis, together with household characteristics (as noted, gathered under vector 𝑯) the 

model includes measure for access to safe water and improved sanitation conditions (vector 

𝑾𝑺).   

                                                           

20
 This can affect the allocation of nutrients to children and therefore influence their nutritional 

outcomes 
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Table 5.14 summarizes the confounding factors for the two sets of FNS comparator measures 

as well as the dependant variables and the MCES.  

  



126 

 

Table 5.14 Elements of the MCES validation: dependant and control variables 
Variable Name Variable Description Measurement 

HDDS and SAFI 

MCES Minimum Calorie Expenditure Share % of household consumption 

expenditure required  to purchase 

minimum energy requirement from 

staple foods 

HDDS Household Dietary Diversity Scores Numbers of food groups consumed 

(0 to 12) 

   

Meals_num Number of meals eaten by adults the day 

prior to the interview 

0 to 3 meals  

Food_suff Household food security over the past 12 

months (self-assessment) 

Insufficient:1 

Sufficient:2 

More than sufficient:3 

Dried_fish_price Dried fish prices Average monthly price (Metical/Kg) 

by village. 

Serra_fish_price Serra fish (sawfish) prices Average monthly price (Metical/Kg) 

by village. 

Sunflower_oil_price Sunflower oil prices  Average monthly price 

(Metical/Litre) by village.  

hhsize Household (HH) size  Number of members in the 

household 

Hsex Sex of the head of the HH 0: Female/1:Male 

Hhage Age of the head of the HH In years 

Hhedu Education years of HH head 0 to 17
21

 

Aged_DepRat 

 

Elderly  dependency ratio Number of dependents over the 

age of 64 to the total population, 

aged 15 to 64 

Young_DepRat Young dependency ratio Number of dependents, aged zero 

to 14, to the total population, aged 

15 to 64 

land_ownership Land ownership 0:No/1:Yes 

House_ownership Home ownership 0:No/1:Yes 

livestock_ownership Ownership of livestock 0:No/1:Yes 

Sale_agr Sale of Agricultural products 0:No/1:Yes 

                                                           

21
 The educational system of Mozambique operates on a 5-4-3-5 system: Primary school (5 years), Junior 

secondary school (4 years), Senior secondary school (3 years), University Bachelor’s degree (5 years).  
The first twelve years of government schooling are free but there is an alarming number of children that 
do not go that far. Recent studies show that half of children who start primary school do not complete it 
(Unicef 2014).   

http://www.investopedia.com/terms/d/dependent.asp
http://www.investopedia.com/terms/d/dependent.asp
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Dist_mainroad Distance to main road Km 

News HH location by region 1: North/2:Centre/3:South 

Urban HH urban rural differentiation 1:Urban/0:Rural 

Maize_lean_season Maize lean season in months 1: lean season months (Oct2008-

Mar2009) 

0: non-lean season 

(Sept2008/April-Aug2009) 

Child Anthropometric Measures  

Acute undernutrition Child (under 5Y) Weight-for-height Z-score Values from -5 to 5 

Chronic undernutrition Child (under 5Y) Height-for-age Z-score Values from -5 to 5 

Mother age Mother’s age In years 

Mother Edu Education years of mother  0-17 

Child_sex Sex of the child 0:Boy / 1: Girl 

Child_age_group Child age group 1: <6 /2: 7-11/ 3: 12-23/ 4: 24-35/ 
5: 36-47/ 6: 48-59 

BO Birth Order 1 to 6 

Child_ill Whether the child has been ill in the past 2 

weeks child was ill 

1:Yes/2:No 

Improved_sanitation HH has improved sanitation facilities  0:No/1:Yes 

Safe_water Water safety indicator: HH drinks piped 

water or treats the water before drinking  

0:No/1:Yes 

Breastfeed_month N. of months child was exclusively breastfed 0 (never) - 31 

5.4.2 Setting the hypothesis, results and discussion 

Before moving to the presentation and discussion of the results, it is worth reminding the 

objective of the MCES validation process and the hypothesis that aims at testing. The MCES 

calculates the minimum energy expenditure, defined as the cost of a minimal calorie 

requirement from staple foods (considered the cheapest and most effective calorie option), as 

a share of the household total consumption expenditure (comprised of food and non-food 

purchase). Values of the MCES tend to be higher for low-income households and lower for 

households with higher incomes. The hypothesis tested in the validation exercise (based on 

the theoretical framework described in Chapter 2) is that increases of the MCES have 

detrimental effects on food and nutrition security indicators. Therefore, it is expected that the 

correlation coefficients and the estimate coefficient 𝛽1(in Equations 3.5, 3.10, 3.11, 3.12) will 

be negative.  

The following section presents the results of the association between the MCES and HDDS, 

anthropometric indicators and SAFI indicators. The discussion will blend in the presentation of 

results. The methodological approaches are indicated below: 
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● Calculation of Pearson correlation coefficients (index numbers that show the extent to 

which two variables are linearly associated) between the MCES and comparator 

measures of food and nutrition security. It is expected that the MCES is negatively 

associated with all food and nutrition security measures, that is, increases in the MCES 

represent a decrease (deterioration) of households’ food and nutrition security status.  

● Estimation of a count data model (Poisson log-linear models for count data) between 

HDDS (treated as dependent variable) and the MCES, under the assumption of a 

Poisson error structure (Hirvonen, 2016; Sibhatu, 2015; Snapp 2014). HDDS is treated 

as a count variable (exhibiting 12 possible outcomes) and a negative association 

between the HDDS and the MCES is expected. 

● Estimation of an ordered logistic model between SAFI measures (treated as dependent 

variables) and the MCES. Two models are run for each SAFI measures, one with the 

number of meals eaten in the day preceding the interview (from 0 to 3) and another 

one with the food sufficiency status in the previous month (1: insufficient, 2: sufficient 

and 3: more than sufficient) as dependent variables.  

● Estimation of an OLS regression between the MCES and weight-for-height z-score and 

height-for-age z-score, controlling for household characteristics and other 

determinants of nutrition status. Anthropometric indices are treated as dependent 

variables and a negative relation between the nutritional outcome indicators and the 

MCES is expected. 

 

- Results of the Pearson Correlation Coefficients. 
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Table5.15 illustrates the Pearson correlation coefficients between the MCES and HDDS, child 

acute and chronic undernutrition and SAFI indicators. The first column provides the correlation 

coefficient for the entire sample, while the following blocks look at the correlation between 

MCES and FNS indicators by survey quarter and expenditure groups. Because more than one 

hypothesis is tested each time, Bonferroni adjustment is used to control for the family-wise 

error rate (Shaffer 1995).  
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Table5.15 Pairwise correlation analysis between MCES and FNS indicators 

 

 
Asterisks *, ** and *** denote significance at the 10%, 5% and 1% level, respectively 

Source: Author, IOF 2008-09 data 

 

The correlation coefficients are consistent with the initial expectation, suggesting that 

increases of the MCES are associated with worsening of the selected food and nutrition 

security indicators. This thesis acknowledges the limitations of correlation coefficients, 

limitations that are mainly driven by the observed correlation being representative of just a 

section of the distribution of the variables, issues related to problems of false correlation, and 

by no means correlation coefficients are used to investigate causal relationships. The reader 

should note that this technique is primarily used to draw some initial empirical evidences 

regarding the direction of the association between the MCES and food and nutrition security 

indicators and to prepare the ground for the next step of the analysis. 

Regardless of such limitations, correlation coefficients between MCES and FNS indicators are 

negative and statistically significant (p-value<0.01), when looking at results relative to the 

whole sample. There is some variation in the magnitude of such negative correlation, which 

appearsstronger for the HDDS and SAFI, and weaker for child stunting and wasting. The main 

assumption here is that the magnitude of the coefficient reflects the strength of the 

association between the MCES and other food and nutrition security  measures.  

Aggregate

Indicator Sept-Nov8 Dec08-Feb09 Mar-May09 Jun-Aug09

Dietary Diversity Indicator

HDDS -0.2800 *** -0.3533*** -0.3078*** -0.3490*** -0.1415***

Self-Assessed food Insecurity

N of meals (adults) -0.1547***  -0.1191* -0.2214*  -0.2179* -0.1464* 

Food sufficiency -0.1575***  -0.1233* -0.1903* -0.1633*   -0.0983*

Anthropometric indices

Child Wasting (by WHZ) -0.0364*** -0.0265 -0.0435** -0.0598*** 0.0102

Child Stunting (by HAZ) -0.0523*** -0.1079*** -0.0409** -0.0109 -0.0502** 

Survey Quarter

Indicator Poorest Q2 Q3 Q4 Richest

Dietary Diversity Indicator

HDDS -0.1701*** -0.0028 -0.1242*** -0.0675***  -0.0006

Self-Assessed food Insecurity

N of meals (adults) -0.1073*** -0.0432** -0.0423* -0.0143 -0.0172

Food sufficiency -0.0631*** -0.0358 0.0129 0.0654*** -0.0273

Anthropometric indices

Child Wasting (by WHZ) -0.0536*** -0.0117 0.0015 -0.0316 -0.0771**

Child Stunting (by HAZ) -0.0823*** -0.0272 -0.0202 -0.037 -0.0886*** 

Expenditure group (in quintile)
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The breakdown of the correlation coefficients for survey quarter provides some indication of 

seasonal patterns between the MCES and HDDS. The correlation between the MCES and HDDS 

is negative and significant (p-value<0.01) through the survey quarters, reaching its strongest 

levels at the beginning of the lean season (Sept-Nov) until the period that precedes the harvest 

(March-May). With the start of the harvest season, coefficient magnitudes increase, reaching a 

second peak. These changes can indicate that there are seasonal variations in terms of staple 

food prices, household expenditure and household dietary diversity. This gives room to 

explore whether higher prices and scarcity of food are likely to exercise downward pressures 

on households’ dietary diversity. The association between HDDS and MCES by expenditure 

group, despite the variability of the significance level of the correlation coefficients, exhibits a 

gradual tendency to decrease for higher income groups. This can mean that the MCES appears 

to be more sensitive to food security and nutritional consequences relative to food price 

fluctuations of poorer households. In fact, the correlation coefficient associated with the 

lowest income group appears to be the strongest in magnitude and it gradually decreases as 

household consumption expenditure improves.    

With regards to the SAFI indicators, correlation coefficients for both number of meals 

consumed by adult members of the household and its food insecurity, are negative and 

statistically significant. Similarly to the HDDS, the association between these two variables and 

the MCES follows a pattern that reflects crop seasonality, with magnitude of the correlation 

coefficients varying from higher levels in the middle of the lean season to lower levels that 

coincide with the initial stages of the harvest. The association between the MCES and SAFI 

indicators appears to be stronger for poorer expenditure quintiles and gradually declines as 

households’ expenditure increases.  

The association between MCES and anthropometric measures appears noisier compared to 

previous indicators, especially when patterns by expenditure groups are observed. Both child 

wasting (by WHZ) and stunting (by HAZ) are negative and highly significant at the aggregate 

level. While the variation of the correlation coefficients associated with stunting does not 

provide a consistent seasonal pattern, correlation coefficients associated to child wasting 

reflect coherent trends in relation to the agricultural stages, with correlation strength 

increasing as the lean season advances. With the start of the harvest the sign of the correlation 

coefficient reverses. A previous study produced similar outcomes when looking at the seasonal 

variation of child wasting in Mozambique during the food price crisis (Arndt et al 2016). 

Seasonal patterns of child wasting reflect the importance of the relationship between prices, 
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income and the hunger season, exacerbated by high inflation rates caused by the 2008-2009 

international food and fuel price shocks.  

The analysis of the correlation coefficients reveals that the association between the MCES and 

the comparator measures of food and nutrition security is generally negative. It also suggests 

that there are existing patterns over agricultural seasons and expenditure group. Indicators 

that capture short-term manifestations of food insecurity (acute undernutrition, deterioration 

of dietary diversity) or strategies to maintain energy intake in the short run (for example meal 

frequency and dietary diversity) appear to respond to a greater extent to variations of the 

MCES. Although only at the very initial stages of the analysis, these results indicate that the 

MCES can describe the short-term impacts of volatile food prices on different food and 

nutrition security outcomes. As noted, there are several limitations in using and interpreting 

correlation coefficients, and the use of this method represents an exploratory step of the 

MCES validation. 

The following section looks at the relationship between these same indexes employing more 

complex ad hoc estimation approaches. General conclusions will be presented organically after 

overviewing the results of the models-based econometric analysis.   

- Estimates from the Econometric Analysis  

Three different sets of econometric estimations are used in this section. Following the order 

presented at the beginning of this section, the relationship between the MCES and HDDS is 

analysed by using a Poisson log-linear models for count data, Ordered Logistic models are used 

to look at the relationship between the MCES and SAFI indicators, and finally Ordinary Least 

Squares (OLS) for child anthropometric measures. After summarising and discussing the 

estimated results of these models, the analysis follows with taking a closer look at the seasonal 

and income distribution dimension of the study. Considerations on the limitations close the 

section.  

Table 5.16 presents the regression outputs of the econometric analysis. The table reports only 

the estimated coefficients between the MCES and the comparator measures and full results 

are provided in Appendix G. Table 5.16 indicates the estimation technique employed for each 

round, the food and nutrition security comparator measure used as outcome indicator and the 

value of the estimated coefficients. Standard errors are reported in parenthesis and are based 

on heteroscedastic-robust standard errors (White 1980).  

As noted, if the initial hypothesis – that food and nutrition security is negatively affected by 

fluctuations of the MCES (that captures the staple food price fluctuations and their consequent 

income effect)– is correct, it is expected that coefficients presented in Table 5.16 are negative.  
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Table 5.16MCES and the Food and Nutrition Security indicators - association at the 
household levela 

 

Robust standard errors in parentheses. Significance level: * p < 0.1. ** p < 0.05. *** p < 0.01. 
a 

Full results provided in Appendix G 
NB: The estimations use the confounding factors reported in Table 5.15 and discussed in Section 4.4.1 of 
this chapter.  
Source: Author, IOF 2008-09 data 

 

The Poisson count data model is used to examine the impact of MCES increases on the number 

of different food groups consumed by households in Mozambique22. The parameter estimates 

should be interpreted as the impact of the i-th independent variable (in this case the MCES) on 

the number of food groups consumed. The sign of the parameter estimates indicate the 

direction on the impact. Findings generally conformed to the hypothesis, with the MCES 

impact on HDDS being negative and significant (-0.257, p-value<0.01).  

An ordered logistic regression model is used to assess the relationship between the MCES and 

SAFI indicators that are appropriately treated as ordinal dependent variables of an underlying 

continuous variable (Allendorf 2007). The odds ratios from the ordered logistic model can be 

interpreted as the factor by which a unit increase in the MCES variable will affect the odds of 

being in a higher or lower category of the two SAFI indicators23. The negative and highly 

significant association suggests that, when controlling for confounding factors, increases of the 

MCES are associated with reductions in the number of meals eaten by households and 

increases in reported household food insecurity (-0.910 and -0.830 respectively, both 

significant with p-values<0.01).  

                                                           

22
For an overview of the Poisson justification as regards to the HDDS, see Appendix D.  

23
The responses are to the Food insecurity question are: During the past month the food in the 

household was: insufficient, sufficient, more than sufficient (1-3)? The responses are to the Meals 

number question are:  How many meals did this household have yesterday? (0-3) 

Estimator Outcome indicator

Diet Diversity Indicator

Poisson HDDS -0.257***

(0.0087)

SAFI

Ordered Logistic N. of meals - adults -0.910***

(0.0536)

Food insufficiency -0.830***

(0.0582)

Child Anthropometry

OLS Child Wasting (by WHZ) -0.178**

(0.0813)

Child Stunting (by HAZ) -0.204**

(0.0924)

MCES coefficient
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Finally OLS estimators are employed to assess the association between the MCES and child 

anthropometrics (measuring acute and chronic undernutrition). The estimated coefficients 

relative to the MCES are negative and significant suggesting that increases of the MCES are 

associated significantly with deterioration of  wasting and stunting (-0.178, -0.204 respectively, 

and p-value<0.05) (see full result in Appendix G).  

Overall, the MCES validation for the Mozambican case study indicates that increases in the 

food price indicator are closely associated with declines in household dietary diversity scores, 

reduced number of meals consumed by the household, deterioration of household food 

security assessment, and indicators of acute and chronic child undernutrition. These results 

allow to look into the initial hypothesis that the MCES can operate as an indicator of short-

term impacts of food price fluctuations on food and nutrition security. Results illustrate that 

the MCES is more sensitive than indicators of household diet quality deterioration and acute 

child weight loss, closely associated with short-term variations of food availability. However, 

indicators of longer term manifestation of undernutrition (i.e. child stunting) appear to be also 

negatively associated with the MCES. Child chronic undernutrition is the outcome of various 

underlying elements, such as food intake, health and care, making interpretation of direct 

impacts cumbersome. However, the MCES methodology, that includes the expenditure 

element in its construct, could play a role in strengthening the link between food prices and 

child stunting via expenditure. Some of these implications are discussed in Section 

5.5dedicated to the robustness checks.  

The estimated association between the MCES and HDDS and SAFI (respectively) puts forward 

an indication on how Mozambican households made concessions in dietary quality because of 

the 2008/09 food price increases. Findings suggest that households have altered the 

composition of their diets and their meal quantities, likely to cutting back on more expensive 

nutrient-rich foods and moving toward cheaper foods. A shift towards a lower quality diet 

coupled with fewer meals can have serious implications, and in particular for groups that have 

high nutrient requirements (children, pregnant and lactating women, elderly and people with 

illness).  

Especially when interpreting results on the association with anthropometric measures, several 

caveats should be taken in consideration. Because of the lack of data and the complexity of 

body adaptation in face of food price fluctuations (cyclical as well as exceptional) there is little 

clarity on the nutritional impacts of price shocks (Arndt et al. 2016, Torlesse et al. 2003). The 

estimated coefficients that reflect the association between the MCES and child wasting and 

stunting are negative and significant, hinting to the fact that, in Mozambique, increases in 
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staple food prices were associated to deterioration of acute and chronic undernutrition of 

children under the age of five. This can present a potential methodological improvement that 

derives from employing the interaction between food prices and expenditure to proxy 

purchasing power. However, anthropometric indicators are susceptible to various factors, 

health being the most important, breastfeeding and care environment. Although the model 

controls for most of these factors, estimates should be interpreted with caution and previous 

studies have favoured other anthropometric measures deemed to better reflect the impact of 

food price changes on nutritional status (i.e. anemia, vitamin A deficiency) (Kiess et al 2000) 

that this study could not use due to lack of information. 

 

Seasonality and Income Distribution  

One of the analytical lenses used to look at the linkages between food price variations and 

food and nutrition security in this work is represented by the seasonal variation of households’ 

food and nutrition security. Both seasonal contingencies and unexpected crises shape 

household’s behaviours in terms of livelihood and food-specific strategies (Longhurst 1986). 

For poor families, food strategies are at the core of their survival and often damaging coping 

mechanisms are adopted to minimize food intake changes, leaving households more exposed 

to future crises – for example selling critical household assets ,withdraw of children from 

school- (Hauenstein Swan et al. 2010).  

Income distribution is the other dimension through which the analysis is carried out. The 

consideration of the diversity through which food prices impact food and nutrition security of 

different income groups is incorporated in the construct of the MCES and is a recurrent theme 

in the description of the food and nutrition security indicators used in the validation. As poor 

and non-poor households are characterized by different food consumption patterns and 

expenditure priorities, food price increases will have a different impact on each of them 

(Dorward 2013).   

Marginal effect graphs are therefore used to explore and visually represent the relationship 

between the MCES and comparator measures of food and nutrition security. Interaction terms 

disaggregate the association between different variables across the dimensions of income and 

agricultural season, providing further understanding on what lays behind the estimated 

coefficients. Margin refers to a statistic computed from the prediction of a model while 

manipulating the values of its covariates (Jann 2013). Marginal effects refer to differences in 

levels of margins if covariate values are changed (i.e. survey quarter and expenditure level) 

while all other variable are kept constant. 
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The full set of marginal effects plots can be found in Appendix H, including interaction effect 

plots for MCES and survey quarter time units and expenditure quintiles respectively, together 

with the associated diagnostics. The first plot shows the seasonal variation of the association 

between the MCES and different comparator measures and the second one depicts income 

distribution effect of the said association. This chapter reports the plots that depict the 

seasonal dimension of the association between the MCES and HDDS and SAFI indicators as 

they represent a more homogeneous pattern across indicators associated with short and 

medium-term impacts of food price increases on food security (Figure 5.11). The interaction 

with expenditure quintiles will be addressed at the end of this section and the graphs can be 

seen in Appendix H.   

 

Figure 5.11 Interaction Effect between MCES 
and survey quarter for the models that 
analyse the association between MCES and 
food and nutrition security indicators 
 

The graphs depicted in Figure 5.11 

illustrate the predicted value of each 

dependent variable on the Y axis given 

the MCES value on the X axis, split up 

by the quarter in which the survey 

data was collected. The shape of the 

curves indicate in all three cases that 

the relationship between MCES and 

the other indexes is negative, as 

discussed with the results of the 

regression models.  

The indicators reflecting dietary 

diversity, meals number consumed by 

adult members of the household and 

food sufficiency reported by the 

household, exhibit different patterns 

across the different quarters during 

which the survey was collected 

(especially in the case of the two SAFI 

indicators). As mentioned previously, 

the lean season occurred during the 

period between the third and fourth 

survey quarter (Oct-Apr, with the 

HDDS 

 

SAFI 1. Number of Meals 

 

 

0
2

4
6

8

P
re

d
ic

te
d
 N

u
m

b
e
r 

O
f 
E

v
e

n
ts

0 1 2 3 4 5 6 7 8 9 10 11
MCES

survey_quarter=1 survey_quarter=2

survey_quarter=3 survey_quarter=4

Predictive Margins of survey_quarter

1
1

.5
2

2
.5

3
3

.5

P
re

d
ic

te
d
 N

u
m

b
e
r 

O
f 
E

v
e

n
ts

0 1 2 3 4 5 6 7 8 9 10 11
MCES

survey_quarter=1 survey_quarter=2

survey_quarter=3 survey_quarter=4

Predictive Margins of survey_quarter



137 

 

SAFI 2.Food Sufficiency hunger season normally taking place 

during Dec-Mar), while harvest and 

immediate post-harvest period 

correspond the forth and first survey 

quarter respectively. The pattern of 

the association between the MCES 

and its comparator measures appears 

to be different over survey quarter, 

especially for the two SAFI indicators. 

In fact, the shape of the curve, and in 

particular the degree of its concavity, 

indicates the strength with which 

changes in MCES are reflected in 

changes in the indicator used as the 

dependent variable.  

 

 

Child Wasting (by WHZ) 

 

Source: Author, IOF 2008-09 data 

 

In the three examples, the curves corresponding to the lean season (green and red) exhibit 

higher degree of concavity and negative slope, suggesting that the (statistically significant) 

negative impact of the MCES on these indicators is greater during the lean season. In particular, 

it appears that indicators that capture household dietary diversity indicator exhibit a quadratic 

association with the MCES. This hints at non-linearity in the relationship between the MCES 

and this class of indicators and higher levels of MCES being associated to higher degrees of 

deterioration of dietary diversity, meals number consumed and food insufficiency.   

 

Limitations 

The relationship between prices, expenditure, food intake and nutrition can suffer of 

simultaneity as their correlation could seize the effect from prices and expenditure to food and 

nutrition security or the reverse. Correlation between the explanatory variables and the error 

term is a classic argument of simultaneity problem (Deaton 1997). Single period household 

surveys and regression models are often limiting and can produce biased estimates. On one 
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hand regressions are the standard interface for the analysis of survey data (frequently 

providing useful summaries of the data), but encounter several limitations. This is particularly 

true when survey data are poor substitutes of unobtainable experimental data (Deaton 1997). 

Situations where endogeneity arises in econometric analysis of price-income-consumption are 

common. An additional layer is added when nutritional outcomes are taken onto account. In 

virtually all instances where econometrics attempts to replicate or empirically demonstrate 

the theory, analytical challenges are unavoidable. The first type of obstacle resides in the 

availability of datasets that allow to take the necessary precautions and adopt adequate 

techniques. In this case for example, Instrumental Variables (IV) technique is often used to 

estimate causal relationships. However, due to the nature of the survey design and to the 

absence of temporal dimension, this technique did not result in improving the endogeneity 

issues in the models. 

 

A potential limitation of the estimates is also represented by Missing Not At Random (MNAR) 

patterns. For example, the investigation of missingness patters of the data revealed that price 

data were generally missing for rural areas and in particular in the northern parts of the 

country, suggesting that due to the difficulty to reach rural areas, data were not collected. Two 

steps have been taken to measure the problem. Once the models were ran with the existing 

data, and a second trial was done with imputing average prices of neighbouring towns to those 

that are missing. The results did not alter significantly. 

 

This thesis attempts to evaluate the validity of the MCES methodology, by using standard tools 

of empirical economic analysis, employing available secondary data sources and opting for 

models that better capture the nature of the dependant variables. All models use a standard 

Huber-Whitecorrection to estimate the sampling variance, which allows for correlation of the 

residuals within districts and multicollinearity checks reveal that this is not a problem for most 

of the control variables as the calculated variance inflation factors (VIF) are below the 

threshold of ten.  

 

Finally, given the nature of the data, the empirical analysis discussed in Section 5.4.2 reflects 

on the repercussions of food price fluctuation on food and nutrition level at the household 

level. Due to resource limitations and technical obstacles there is a scarcity of databases that 

include dietary and wellbeing information on each household member, making individual level 

and intra-household analysis not practicable. The construct of the MCES includes data 
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collected and adapted from household budget surveys. The validation analysis assesses the 

association between the price indicator and a set of food and nutrition security comparator 

measures at the household and individual level. The analysis suggests that the MCES is 

negatively and overall significantly associated with all indicators considered. However, due to 

the reasons discussed in section 4.1 and reiterated during the discussion of the validation 

results, anthropometric indicators are determined by factors of different nature and 

periodicity and interpretation on causal relationships should be done with special care 

5.5 Robustness Checks 

Robustness checksforthe MCES validation estimates compare the use of the MCES to individual 

staple food prices, and assess whether equally good or better results, in statistical terms, are 

produced. Three approaches are selected (as described in Chapter 3): Akaike Information 

Criteria (AIC) and Bayesian Information Criteria (BIC),F-tests for nested models and sensitivity 

and specificity analysis.  The section discusses the results of each robustness check approaches 

individually.  

Akaike Information Criteria and the Bayesian Information Criteria 

Using the same model specification employed in the validation section for each set of food and 

nutrition security comparator measure (Equation 4.55, Equation 4.10 to 3.12), AIC and BIC are 

computed for two sets of alternative indicators: (1) the MCES; (2) average level of all staple 

food prices used in the MCES computation (in Meticais/Kg). AIC-BIC calculation select the 

model that minimizes the negative likelihood penalized by the number of parameters as 

specified in the validation equations. Results are reported in Table 5.17 and compare AIC-BIC 

values for the two alternative model specifications. 

Table 5.17 AIC-BIC: alternative regression coefficient estimates for robustness check 
(Mozambique) 

 

Asterisks *, ** and *** denote significance at the 10%, 5% and 1% level, respectively 

-0.257*** -0.910*** -0.830*** -0.178** -0.204**

AIC 38450.39 15213.9 12102.05 14374.17 15940.08

BIC 38621.68 15398.09 12279.1 14555.25 16115.39

-0.0034*** 0.011*** 0.005** -0.001 -0.004

AIC 32800.95 12877.44 10243.26 12111.64 13380.46

BIC 32968.23 13057.15 10416 12287.75 13556.84

HDDS # of meals

Food 

insecurity over 

the past 

month

Wasting

MCES

Individual staple 

food pricesa

Poisson Odered Logisitc OLS

Stunting
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aIndividual staple foods prices includes: maize flour, fresh manioca, dried manioca, and rice 
prices (village level monthly average prices-Meticais/Kg) 
Source: Author, IOF 2008-09 data 

Food prices when individually introduced in the regression produce regression coefficients that 

are generally in line with the initial hypothesis. Staple food prices are negatively associated 

with most of the food and nutrition security indicators. Individual food prices are negatively 

and significantly associated to the HDDS (p-value<0.001). While the price coefficients relative 

to the SAFI indicators are positive (and significant), the association between staple prices and 

child anthropometric indices is again negative (but not statistically significant). On the other 

hand, the coefficients relative to the associations between the MCES and the comparator 

measures are consistently negative. 

In terms of AIC-BIC evaluation, which has the aim to assess which of the candidate models is 

has the highest “fit” but also the most parsimonious, this selection criteria appears to be more 

favourable of the models that include individual prices, as the AIC and BIC values are 

consistently smaller for the equations that use single prices instead of the MCES.  

 

F-test for nested models comparison 

The F-test for nested models is used to test a reduced model (one with only individual food 

prices) against the full model (one reduced model plus the MCES). The F-test shows whether 

the additional term (MCES) is significantly improving the overall explanatory power of the 

model or just adding unnecessary complexity to it.  

Table 5.18 and Table.19 show the F-test results for the five food and nutrition security 

comparator measures that are used to assess the MCES validity. The first table illustrates the 

results for the HDDS and SAFI indicators, and the second table illustrates the F-test for the 

selected child anthropometric measures. The F-tests results for the first set of food and 

nutrition security indicators (namely HDDS, meals number and food sufficiency) are statistically 

significant (p-value<0.01), indicating that the introduction of the MCES in the model 

contributes to an improved prediction of the dependent variable, a contribution that is greater 

than its single elements (prices and household consumption expenditure) considered 

individually. In addition, regardless of the comparator measure, the coefficients associated to 

the MCES carry the expected sign and are statistically significant (p-value<0.01).  

 The same analysis for the anthropometric indicators, shows significant F-test results (p-

value<0.1 for WHZ, p-value<0.01 for HAZ) and again confirms the contribution of the MCES to 

the simpler price model, improving its predictive power through its interaction between prices 

and household consumption expenditure.  
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Table 5.18 F-test for nested models comparison, 1 (Mozambique)  

 

Table 5.5.19 F-test for nested models comparison, 2 (Mozambique) 

 

Source: Author, IOF 2008-09 data 

 

Sensitivity and Specificity analysis 

An additional robustness check of the MCES against the comparator measures of food and 

nutrition security is performed via sensitivity and specificity analysis after performing a logistic 

(1) (2) (1) (2) (1) (2)

RestrictedModel FullModel RestrictedModel FullModel RestrictedModel FullModel

VARIABLES HDDS HDDS meals_number meals_number food_suff food_suff

MCES -0.815*** -0.0983*** -0.103***

(0.0445) (0.0122) (0.00977)

Maize Flour price -0.00965*** -0.00446** 0.00399*** 0.00457*** 0.000569 0.00118*

(0.00229) (0.00225) (0.000768) (0.000767) (0.000618) (0.000615)

Dried Mandioca price -0.0172** -0.00794 0.00864*** 0.00978*** -0.00400* -0.00280

(0.00791) (0.00772) (0.00264) (0.00263) (0.00213) (0.00211)

Fresh Mandioca price -0.000558 0.0307*** -7.80e-05 0.00406** -0.000216 0.00412***

(0.00501) (0.00517) (0.00167) (0.00174) (0.00135) (0.00140)

Rice price -0.0284*** -0.0245*** -0.00593*** -0.00535*** -0.000214 0.000403

(0.00365) (0.00356) (0.00122) (0.00121) (0.000981) (0.000974)

HHExpenditure 0.000122*** 9.40e-05*** 3.35e-05*** 2.98e-05*** 1.71e-05*** 1.32e-05***

(5.34e-06) (5.41e-06) (1.78e-06) (1.83e-06) (1.44e-06) (1.47e-06)

Constant 6.856*** 6.890*** 3.221*** 3.223*** 1.638*** 1.641***

(0.113) (0.110) (0.0376) (0.0374) (0.0303) (0.0300)

Observations 6,162 6,162 6,207 6,207 6,188 6,188

R-squared 0.096 0.143 0.066 0.075 0.026 0.044

df_m 5 6 5 6 5 6

F 109.3 146.7 72.73 72.28 27.87 40.17

rss 21513 20401 2434 2409 1570 1542

F-test 335.5 65.07 111

Prob > F 0.0000 0.0000 0.0000

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

(1) (2) (1) (2)

RestrictedModel FullModel RestrictedModel FullModel

VARIABLES whz06 whz06 haz06 haz06

MCES -0.0904* -0.151***

(0.0463) (0.0545)

Maize Flour price -0.00150 -0.000961 -0.000464 0.000408

(0.00212) (0.00214) (0.00254) (0.00256)

Dried Mandioca price -0.0110 -0.0102 0.0444*** 0.0457***

(0.00753) (0.00753) (0.00892) (0.00892)

Fresh Mandioca price -0.0153*** -0.0112** 0.00652 0.0132**

(0.00488) (0.00530) (0.00576) (0.00624)

Rice price -0.00863** -0.00825** -0.0236*** -0.0229***

(0.00336) (0.00337) (0.00398) (0.00398)

HHExpenditure 2.94e-06 -5.75e-07 2.91e-05*** 2.32e-05***

(5.25e-06) (5.55e-06) (6.19e-06) (6.54e-06)

Constant 0.713*** 0.724*** -1.678*** -1.659***

(0.106) (0.106) (0.126) (0.126)

Observations 4,321 4,321 4,334 4,334

R-squared 0.009 0.009 0.027 0.029

df_m 5 6 5 6

F 6.218 5.879 20.17 18.40

rss 10038 10029 14144 14120

F-test 3.822 7.614

Prob > F 0.0507 0.00582

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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regression. This is an intuitively appealing way to assess the “fit” of a logistic regression model. 

Logistic models seek to predict an event, which either takes place (positive outcome) or does 

not take place (negative outcome). The model can then predict a positive or negative outcome, 

which can be “verified” by looking at the actual observed outcome, determining four possible 

scenarios: a true positive outcome is predicted, a false positive outcome is predicted (the 

outcome did not realise, but the model predicts it did, a false positive), a true negative 

outcome is predicted, or a false negative outcome is predicted (the outcome did realise, but 

the model predicts it did not). The sum of true positive (sensitivity of the model) and true 

negatives (specificity of the model) is defined as the quantity of correctly classified cases for a 

binary dependent variable model. It should be noted that the output of a logistic regression is 

not a classification as positive or negative, but a predicted probability of being positive or 

negative.  

Stata command estat classification is used to obtain classification tables of sensitivities and 

specificities. In Stata, estat class uses a default probability of 0.5. Classification tables assess 

how many of the dependent variables’ observed values (1 or 0) have been correctly predicted.   

As the estimation employs a mixture of continuous, ordinal and dichotomous variables, the 

following steps are carried out to obtain binary indicators for each of the models. First, all 

alternative indicators against which the MCES is tested in the validation exercise, are modelled 

as dichotomous dependent variables (Hoddinot and Yohannes 2002, Mogeni et al. 2011)24. 

Secondly, the naïve estimate (at the bottom of Table 5.20) is defined as the probability of 

being food insecure (value of the comparator measures equal to 1), without the introduction 

of the MCES in the model.  Thirdly, five logistic regression models are estimated (between 

each comparator measure -HDDS, meals number, food sufficiency, wasting and stunting) 

where the MCES is introduced as a covariate. Then, the classification table is estimated. Finally, 

the values of the naïve hypothesis are compared and analysed against the correctly classified 

ones as an indication that the inclusion of the MCES in the model improves (or does not 

improve) the capacity of the regressions to identify food secure and food insecure households 

and individuals.   

                                                           

24
 Different threshold points are used to create dichotomous variables following the literature (for a 

review of the limitations of thresholds used for the HDDS see Chapter 3).  
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Table 5.20 Sensitivity and Specificity Analysis – correct classification rate for logistic model 
(Mozambique) 
 

 

* The population mean (HDDS=6) is used as cut-off point to identify food secure and food 
insecure HHs. 
** Meals number range: 0-4 
*** Food sufficiency range: 1-3 (1: insufficient, 2: sufficient, 3:more than sufficient) 
Source: Author, IOF 2008-09 data 

Table 5.20 reports the results of the classification table for the five estimated models showing 

that overall, the introduction of the MCES in a logit model improves the correct classification 

and prediction rate of the models. The contribution is statistically significant and supports 

across the board positive increases in correct classification rates. For example, in the equation 

with the HDDS as dependent variable, the inclusion of the MCES increases the performance for 

sensitivity and therefore appears to be more helpful at identifying positive cases (HDDS=1 and 

therefore food secure). The equation relative to meals number illustrates similar patterns 

(better sensitivity power) and the classification remains virtually unchanged. In the case of 

Binary Binary Binary

HDDS Meals_number** Food_Suff

1 if HDDS>=6* 1 if  meals#>2 1 if HH is Food sufficient

0 if HDDS<6 0 if meals#<=2 0 if HH is Food insuffcient

Sensitivity Pr( + D) 95.54% 99.89% 12.91%

Specificity Pr( -~D) 13.09% 0.29% 94.92%

Positive predictive value Pr( D +) 63.71% 90.50% 63.46%

Negative predictive value Pr(~D -) 64.77% 21.43% 61.44%

False + rate for true ~D Pr( +~D) 86.91% 99.71% 5.08%

False - rate for true D Pr( - D) 4.46% 0.11% 87.09%

False + rate for classified + Pr(~D +) 36.29% 9.50% 36.54%

False - rate for classified - Pr( D -) 35.23% 78.57% 38.56%

Correctly classified 63.79% 90.41% 61.60%

Naïve Hypothesis 61.49% 90.48% 40.62%

Binary Binary

wasting Stunting

1 if whz<=-2 1 if haz<=-2

0 if whz >-2 0 if haz >-2

Sensitivity Pr( + D) 0.00% 1.11%

Specificity Pr( -~D) 100.00% 99.19%

Positive predictive value Pr( D +) . 50.70%

Negative predictive value Pr(~D -) 93.22% 57.17%

False + rate for true ~D Pr( +~D) 0.00% 0.81%

False - rate for true D Pr( - D) 100.00% 98.89%

False + rate for classified + Pr(~D +) . 49.30%

False - rate for classified - Pr( D -) 6.78% 42.83%

Correctly classified 93.22% 57.11%

Naïve Hypothesis 6.78% 49.49%



144 

 

food insufficiency, the use of the MCES improves the specificity performance (Food_suff=0 and 

therefore food insecure), also improving the correct classification.  

5.6 Conclusions 

Chapter 5 introduces the first MCES validation assessment. It provides a brief country profile of 

Mozambique, introducing the relevance of food prices in recent historical events and offering 

an overview of the state of food and nutrition security of the country. The validation employs 

the IOF 2008-2009 (HCES), and assesses the association between the MCES and a set of 

selected comparator measures of food and nutrition security and test the hypothesis framed in 

Chapter 3. The hypothesis states that increases of the MCES (as a result of food price surges 

and their relative income effect) are negatively associated with food and nutrition security 

indicators.  

 

The validation assessment follows two steps: it first looks at the Pearson correlation 

coefficients as a preliminary step to evaluate the direction and strength of the association 

between the MCES and comparator measures of food and nutrition security; secondly it 

evaluates the association between the indicators of interest using a set of econometric 

estimators and the discussion of the results incorporates evidences from qualitative literature. 

Given the limitations listed and addressed within the capacity and framework of this work, the 

empirical analysis confirms the hypothesis and suggests that when the interaction between 

food prices and expenditure are incorporated and accounted for in a single indicator (like the 

MCES), this can provide a useful description of food price variation on poor household food 

and nutrition security. 

 

The results from the first case study showed that the MCES is strongly associated with 

comparator measures that reflect the short-term consequences of household food and 

nutrition insecurity (i.e. household dietary diversity scores, meals frequency, household food 

insecurity and acute child undernutrition). This outcome suggests that the MCES can prove to 

be a useful tool to describe and monitor short-term effects of food price changes on 

household food and nutrition security and, with the use of ad-hoc and contexts specific 

analysis, can help identifying potential repercussions in term of individual nutritional status. 

Descriptive analysis on the seasonal patterns and household expenditure-related trends of the 

association between the MCES and food and nutrition security indicators reveal that there are 

strong patterns that follow expenditure distribution and seasonality. In particular, the severity 

by which the MCES is associated with the selected comparator measure is deeper at the end of 
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the lean season and at the beginning of the main harvest. These findings are analysed by 

calculating correlation coefficients between groups and by looking at marginal effects for 

interaction terms in the statistical models presented. The overall picture suggests that 

seasonal patterns and tensions between food price fluctuations and expenditure shape food 

vulnerability.  

 

Because the MCES incorporates food prices and household expenditure, it can offer a first 

indication of inter-household differences in reacting and absorbing food price shocks, monitor 

purchasing power of different income groups and signal critical situations (cyclical as well as 

unexpected) in a timely manner.  It can represent an alternative approach to understand the 

impacts of seasonality on agricultural production, price fluctuations and income generation 

activity at the localized level. A better picture of the said interaction and can improve the 

understanding and (possibly help) the prevention of severe effects on the nutritional status of 

poor population in low and middle income countries.  
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Chapter 6 MCES validation 2 - Estimates for 

Bangladesh 

 

Introduction 

During the initial stages of the empirical analysis outline, it emerged that the use of two case 

studies that depicted different agro-ecological and food consumption patterns while sharing 

similarities in terms of food and nutrition security problems, would be beneficial in evaluating 

the value of the MCES as a food measurement tool.  This chapter aims at providing additional 

insights to the MCES micro-validation and attempts to further the discussion introduced in the 

previous Chapter. Therefore, the following sections offer an additional micro-validation 

assessment that uses Bangladesh (2008-2009) as its case study. 

Like its previous companion chapter (Chapter 6), this section provides a profile of Bangladesh 

with a focus on its agricultural system and overall food security and nutrition status. The 

country profile section ends with a description of the food riots exploded during the 2008-09 

food price crises. The chapter then continues with describing the data and the main food and 

nutrition security indicators used in the micro-validation assessment. After a brief review of 

the methodological approaches (that are more thoroughly described in Chapter 4), the chapter 

presents results and their discussion. Finally, the chapter closes with presenting the outcome 

of the robustness checks.  

6.1 Country profile – Agriculture and Nutrition in 

Bangladesh 

Bangladesh is a lower-middle income country situated in South Asia, characterized by an 

economy that has experienced significant economic growth over the past decadesand that is 

expected to remain resilient in the future (World Bank 2016).  
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Figure 6.1. Bangladesh at a glance 

 

Sources: DHS 2013 

Per capita income increased exponentially since independence in 1971, from a GDP per capita 

of 132 (current) USD in 1971 to 1212 USD in 2015 (WDI 2017)1. Likewise, aggregate poverty 

levels witnessed significant reduction as the country made progress towards successfully 

achieve most of the MDGs2 (UNDP 2015). However, declining poverty rates have not spread in 

a uniform way and Bangladesh still experiences pervading levels of inequality (UNDP 2005). 

Arable land reduction, increasing sea levels and persistent flooding coupled with extreme 

climatic conditions represent threats to food and nutrition security (FAO 2016). In particular, 

rural population and urban slums dwellers have been left behind in the poverty alleviations 

endeavour and remain the most vulnerable categories to climatic and economic shocks (Scott-

Villiers et al. 2016).  

In the past decades, the Bangladeshi economy has been characterized by a growth of the 

manufacturing sector –Table 6.1. Although over the years the agriculture has decreased as 

percentage value added to the GDP, this sector is still pivotal to the country, as it employs 

almost half of its labour force (IFAD, 2016). Agricultural production mostly occurs on relatively 

small family farms and takes place over multiple cropping seasons(Headey and Hoddinott 

                                                           
1
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=BD accessed on 26 January 2017 

2 The Human Development Index (HDI) value for Bangladesh in 2014 was 0.570. This value positions the 
country in the Medium Human Development category (ranking it 142

nd
out of 188 countries). 

Bangladesh’s HDI score grew from 0.338 to 0.570 between 1980 and 2014, with an annual growth rate 
of about 1.55% (UNDP 2015). 

http://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=BD
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2016)3.However, in rural areas the majority of the poor are landless farm labourers and 

smallholder farmers for whom rice production is vital, because it accounts for around 70% of 

their calorie intake and is one of the fundamental labour sources for unskilled workers. 

(Balagtas et al., 2014; Hossain et al. 2005, Ravallion, 1990). 

Table 6.1. Bangladesh’s GDP sectoral shares between 1980 and 2014 

 

Source: World Bank Development Indicators (2017) – accessed 26 January 2017 

Besides being an important crop for most of the vulnerable segment of the population, rice is 

the main agricultural product of Bangladesh and represents 61.5% of total production in the 

sector (FAO 2017)4.  The exponential increase of rice production (rice production grew 95% 

between the 1990s and 2014 (FAO2017)) is largely due to the use of High Yield Variety (HYV) 

crops, introduced with the Green revolution together with irrigation infrastructure and 

fertilizers (Hossain et al. 2005).This resulted in a significant rise in yields and annual crops, 

coupled with a gradual engagement in the liberalisation of the agricultural and food market 

(Wiggins 2010). The heavy political and economic efforts to reach self-sufficiency in rice 

production during the 80s was a response to the dramatic events that placed Bangladesh at 

the epicentre of one of the most devastating famines of recent history. In 1974, 1.5 million 

people perished as a result of the civil war with Pakistan, which was followed by a series of 

natural disasters (Hossain et al. 2005, Sen 1981, Seaman & Holt 1980)5.In view of these 

dramatic events, the essence of food security objectives establishes the need to reach 

autonomy of rice production and price stabilization (Dorosh et al. 2004). 

Despite high potentials in agriculture and growth in the industrial and services sector, 

Bangladesh has one of the most uneven distribution of wealth and around half of the 

population lives in absolute poverty (IFAD 2014). Food production is susceptible to adverse 

                                                           
3
 Rice production, takes place in three different seasons: early-monsoon low-yielding aus rice season (April to July); 

direct-seeded deep-water aman rice (March- November); and high-yielding boro rice crop 

(January to June) (Hossain et al. 2005).    

4
 Other important agricultural crops produced in Bangladesh include: potato, vegetables, fruits, wheat and pulses.  

5
This study acknowledges that to provide a full picture of the causes that triggered the famines in 1943 and 1974 a 

literature review  on the colonial era’ and its legacy will be needed. In addition, an in depth description of the 

famines would also benefit the understanding of the nature of the Bangladeshi government responses to the 2008 

food crisis. However, this goes beyond the scope of this research. 

Bangladesh: Sectoral shares in GDP 1980–2005

1980 1990 2000 2010 2014

Agriculture value added (% of GDP) 31.6 32.8 23.8 17.8 16.1

Industry value added (% of GDP) 20.6 20.7 23.3 26.1 27.6

of which Manufacturing 13.8 12.6 14.7 17.0 17.0

Sevices value added (% of GDP) 47.8 46.6 52.9 56.0 56.3
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weather conditions and according to the FAO and WHO (2014) one-third of households face 

significant food insecurity. Even though in the past years there has been a general 

improvement in undernourishment levels6 and child nutritional status, 36% of children under 

five were stunted, 14% suffered from acute undernutrition and 33% were undernourished in 

2014 (Figure 6.2). According to the latest DHS (2014), chronic undernutrition among children 

under 5 year of age was higher in rural areas than urban areas, with 38% of rural children 

being stunted compared to 31% of urban children. Conversely, acute malnutrition affected 14% 

of rural and urban children under five. 

Figure 6.2 Trends in nutritional status of children under five years old in Bangladesh (2004-
2014) 

 
 
Source: DHS 2016 

Figure 6.3 6.3 illustrates child undernutrition prevalence at the provincial level between 2011 

and 2014, revealing that improvements in nutrition levels touched the country in an uneven 

way. While the prevalence of stunting has consistently decreased between 2011 and 2014 in 

most of the provinces (with the exception of Sylhet, in the north east of Bangladesh), figures 

on the prevalence of wasting offers a different picture, with some of the poorest provinces 

(Barisal, Rangpur and Rajshahi) exhibiting a substantial increase with average rates between 1% 

and 5%7 in three years.   

                                                           

6
In 2015Bangladesh achieved the MDG target 1 reducing its undernourishment levels (measure in PoU – prevalence 

of undernourishment)from34.6% in 1990-92 to 16.8% in 2010-2012 (FAO and WHO 2014). 
7
FAO and WFP report (2014) identifies the following regions of Bangladesh as the most food insecure: northeast 

part of the country as they are located in river flood plains, cycloneprone areas in the southern coastal belt and the 

south-eastern part of the country.  
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Figure 6.3 Prevalence of wasting and stunting among children under 5 years of age in the 
provinces of Bangladesh (2011 and 2014) 

  

Source: DHS (2013, 2016) 

6.2 Food Riots in Bangladesh 

High poverty and undernutrition levels transformed the 2008-2009 food price crisis to the 

preamble of severe suffering and deep repercussions in terms of nutrition and health among 

large strata of the population. Increases of global food prices in 2007 and 2008 generated 

sharp rise of staple prices in Bangladesh (Raihan 2013, Sulaiman 2009). In particular, domestic 

rice prices almost doubled between 2005 and 2008 (from an average of 14 Taka/Kg in 2004 to 

27.5 Taka/Kg in 2007 and 2008) (Figure 6.4). In the same year, Bangladesh was hit by the 

Cyclone Sidr, causing substantial damages to the aman rice crop8. Moreover, the country also 

heavily suffered from the rice export ban set by India (Bangladesh’s main rice supplier) that 

further exacerbated the effects of international food price increases on domestic markets. In 

June 2008 wholesale prices plunged reaching almost 18.50 Taka/Kg a year later in April 2009, 

but by the end of that year they started a steady rise which are still observed in 2016. 

Figure 6.4 Rice Price Trends in Bangladesh 

 

Source: FAO, Food Price Monitoring and Analysis Tool (2017) - Accessed 26 January 2017 

                                                           

8
Bangladesh has three rice harvests: Aman crop, June–October; Boro crop, running December to April‐June harvest; 

and the smaller Aus crop, between March-August (FAO/WFP 2008).  
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Increased price levels were only marginally counterbalanced by increments of wages. Although 

figures show incomes increases of approximately 12% between 2005 and 2008, estimates for 

real income reveal that they had actually eroded by almost the same amount (12%)in the same 

time span (WFP et al. 2009). 

Figure 6.5 illustrates the daily pattern of agricultural and non-agricultural wages (nominal 

terms- with round marker, and real terms– with a squared marker) in Bangladesh between 

March 2007 and June 2008. The figure shows that while nominal wages increased, real wages 

remained unchanged due to widespread inflation. In addition, while the agricultural and non-

agricultural nominal wages are substantially different (with non-agricultural wages significantly 

higher than the agricultural ones9), real terms wage rates are almost convergent, signalling 

higher inflations in urban areas.  

Figure 6.5 Daily wage patterns in Bangladesh (Male, Taka) – Nominal vs Real terms 

 

Source: GoB Bangladesh Bureau of Statistics in WFP et al. 2009 

 

Purchasing power sensibly eroded, especially because of food price increases. Prior to the 

crisis (first half of 2007) the average wage of labourers could buy five to seven kg of rice per 

day of work (WFP et al. 2009). One year later, the same salary could only purchase 3.5 to 5 kg 

of rice. This dramatic drop of basic food purchasing power meant that less income was 

devoted to non-food expenditures and, especially for the poorest, less desirable and smaller 

quantity of food were consumed.     

                                                           

9
Alongside the rural – urban differentiation in wage rates, gender discrimination in labour remuneration are very 

persistent. In the agricultural sector daily wages of women can worth 75% of men wages, and in the non-

agricultural sector women can receive as little as 50% of men daily wages. 
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Bangladesh was one of the countries that experienced food riots in early 2008 in the context of 

other demands related to the labour rights and minimum wage increases. The most notable 

event was a demonstration in Dhaka attended by ten thousand workers demanding higher pay 

over the fast-increasing food costs (Hossain and Jahan 2014). Police responded with opening 

fire and using batons and tear gas to disperse the crowd (Chaube 2008 in Schneider 2008).  

 

Different segment of the population where negatively affected by high and fluctuating food 

prices, including those that traditionally would benefit from price increases. For example, small 

family farmers were unable to benefit from price rises due rising input costs and fewer 

resources to buffer against price shocks. Poor urban consumers, who are generally heavily 

dependent of food markets for their survival, could not protect themselves due to their high 

share of expenditure on food purchase (Hossain 2014). In the short term not only poor 

households but also middle-income families that relied on fixed wages (for example civil 

servants, nurses and teachers) experienced a deterioration in their purchasing power(Wiggins 

2010). The large body of evidence on the effects of food price volatility in Bangladesh (Martin 

2009, World Bank 2012, Rashid et al.2012, Levay et al. 2013 and Hossain and Jahan 2014) 

analyses the livelihood adaptation strategies that households were obliged to implement to 

survive, bearing high costs in terms of food intake and health. Coping strategies included 

cutting consumption, substituting for lower quality foods and less diverse diets, cutting meals 

and their frequency during the day (Jahan et al. 2015).  A study by Balagtas et al. (2014) 

estimated that the sudden food price spikes of 2007-08 pushed 13 million people residing in 

rural Bangladesh into poverty, suggesting that shocks can have devastating effects on the poor 

as well as on households that are positioned at the edge of poverty. 

 

The following section of the chapter describes the main comparator indicators that will be 

used to assess the MCES validity for the Bangladesh case study10.  

6.3 Data Description 

This section provides an overview of the data employed for the analysis. It first presents a 

snapshot of the MCES (6.3.1) and subsequently summarizes the main features of the 

                                                           

10
A full description of the data and survey that is used can be found in Chapter 3. 
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comparator measures of food and nutrition security11 employed in the micro-validation (6.3.2). 

The section concludes by briefly discussing staple food expenditure patterns in Bangladesh and 

restating the importance of food purchase of food and staple food (6.3.3).  

6.3.1 MCES: calculation and main features 

As in the previous case study, the household level MCES calculated for Bangladesh is the 

variable of interest in the analysis and expresses the share of the household expenditure 

required to purchase a portion of energy requirement. The MCES calculated for Bangladesh 

only includes rice, which represents the main staple food in the Bangladeshi diet (on average it 

represents almost 50% of staples consumed by Bangladeshi households). Equation 6.indicates 

the formal specification of the indicator, that calculates household level MCES at the monthly 

level: 

Equation 6.1 

𝑀𝐶𝐸𝑆 =  
∑ ((𝑃𝑟𝑖𝑐𝑒

𝑛
𝑖=1 /𝐾𝑟𝑖𝑐𝑒) ∗ 𝐻𝐻𝑚𝑖𝑛𝐾𝑐𝑎𝑙𝑖) ∗ 𝑚𝑜𝑛𝑡ℎ

𝐻𝐻𝑚𝑜𝑛𝑡ℎ𝑙𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛_𝑒𝑥𝑝𝑖
 

 

The MCES includes monthly upazila12 level prices (Taka per Kg) of rice and because it 

incorporates only one staple product, there is no weighting system applied. Average monthly 

rice prices are subsequently divided by rice calorie density, to obtain the market price of one 

Kcal of rice. A representative Food Composition Table for Bangladesh (Shaheen et al. 2013) is 

used to convert rice prices expressed in Kg into Kcal. Finally, the daily cost to meet household’s 

minimum calorie requirement (expressed in adult equivalent terms) is calculated by 

multiplying the price of one calorie of rice to 𝐻𝐻𝑚𝑖𝑛𝐾𝑐𝑎𝑙𝑖, where the latter is defined as 60% 

of the minimum energy requirement of the household13. After obtaining the monthly 

minimum calorie expenditure, the calculation of the MCES concludes by dividing the 

numerator by household monthly consumption expenditure. 

                                                           

11
i.e. Household Food Consumption Scores, Self-Assessed Food Insufficiency information and child 

anthropometric measures. 
12

Upazila refer to geographical regions in Bangladesh and they function as sub-units of districts.  

13
 60% represent the average value of rice on the total value of consumption of staple foods (discussed 

in section 5.3.3).  
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Figure 6.6 illustrated the distribution of the MCES values over the expenditure quintiles14. 

Unfortunately, due to the relatively short survey period (with data collected only between 

November 2008 and January 2009), monthly fluctuations of MCES do not provide substantial 

variation from which interpretations can be derived.  

 

Figure 6.6 MCES for Bangladesh – Breakdown by expenditure quintile 

 

Source: Author, from BHFSNA (2009) data. 

 

Although the average values of the MCES do not exhibit critical percentages, meaning that the 

minimum expenditure for rice purchase does not dominate most of the household 

expenditure (the values range from 24% to 4%), the MCES can offer valuable insights on the 

varied ways by which the interaction between prices and income differ between and within 

expenditure groups. The figure above shows that poorer households need to devote, on 

average, almost 25% of their monthly expenditure to purchase a proportion of household 

minimum energy requirement if they were buying only rice (one of the cheapest option for 

calories). The MCES drops sharply for other expenditure groups that need on average between 

12% and 4% of their household expenditure to purchase staple food that corresponds to the 

household minimum energy requirement. Data collection coincided with the harvest season of 

Aman rice (especially the transplanted variety), which is the most important rice crop of the 

country. Aman rice makes up almost half of the rice cultivated land, followed by Boroand Aus 

(Zaman 2003). Due to the significant crop injection in the market, prices started to decrease 

and remained low until the end of 2009 (Figure 6.4).  

                                                           

14
 Due to a number of missing monthly household expenditure and implausible values both for prices 

and expenditure, 70 observations could not be used. The MCES ranges between 0.7% and 1.99%  
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As per the initial expectations, the association between the MCES and expenditure groups is 

negative.  Finally, Figure 6.7 shows the distribution of the MCES for the poorest expenditure 

group compared with the median expenditure (Q3).  While the MCES of median expenditure 

group appears to be less dispersed and skewed towards lower values of the indicator, poorer 

households experience a wider range of MCES outcomes, mainly shifted towards the right-

hand side of the graph. Because prices are common through the distribution, the factor 

defining the variability of the MCES is the denominator. Poorer households not only exhibit 

lower expenditures but they also experience a wide range of variability of their disposable 

incomes.   

Figure 6.7 MCES within expenditure group dispersion 

 

Source: Author, from BHFSNA (2009) data 

6.3.2 Overview of comparator measures of food and nutrition 

security 

This sub-section presents the main features of the main comparator measures of food and 

nutrition security used to analyse the validity of the MCES using the data for Bangladesh. The 

description starts by outlining the trends of the household Food Consumption Scores (FCS), it 

continues with information on Self-Assessed Food Insecurity (SAFI) and it concludes describing 

the estimates on child anthropometrics15. The discussion covers general features of the 

indicators (that include rural-urban and provincial differences) before focusing on patterns and 

trends based on households’ expenditure distribution and seasonality. Income distribution and 

seasonality are recurrent themes across the thesis and represent crucial features that have 

informed the conceptualization of the MCES.  

                                                           
15

 The reader may consult Chapter 3 for the characteristic and the selection criteria of these indicators 
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Household dietary diversity is examined through the Food Consumption Score determined 

through a series of questions on the type and number of food items consumed with a 7-day 

recall. Food items are categorized in nine food groups: Cereals and Tubers; Pulses; Animal 

proteins (meat, fish, eggs); Vegetables; Fruits; Dairy; Sugar; Oils and Fats; and Condiments16. 

Table 6.2 

Table 6.2 illustrates the average FCS for the total sample as well as reporting average 

disaggregate figure by expenditure quintile and rural-urban location. The mean level of the FCS 

is 58.8 and population in urban areas benefit from a more varied diet compared to those 

residing in rural areas. The FCS scores improve as income increases. More specifically, for 

lower income groups, FCS scores are higher in rural areas, and they improve more rapidly for 

urban areas as income increases.  

Table 6.2 Food Consumption Scores by expenditure group and location 

 

Source: Author, from BHFSNA (2009) data. 

 

Although there is no recognized threshold for evaluating alarming values of dietary diversity 

scores, this thesis follows the guidelines suggested by WFP for the context that is under 

analysis. The BHFSNA Report uses four “increased” thresholds to assess the FCS in Bangladesh 

(Table 6.3 6.3).  Elevated thresholds are introduced to include the importance of oil and fish in 

                                                           

16
 The calculation of the FCS follows WFP guidelines (WFP 2008). A description of FCS methodology can be found in 

Chapter 4 (Section 4.2).  

All Mean Min Max

FC_Score 58.8 0 112

(21.1)

Urban 64.2 (22.4)

Rural 55.8 (19.6)

Expenditure  

group All Rural Urban

Poorest 44.6 45.0 43.0

(17.3) (17.4) (16.9)

Q 2 50.9 50.7 51.4

(17.1) (16.8) (18.1)

Q 3 57.4 57.1 57.9

(18.0) (17.8) (18.3)

Q 4 65.1 63.1 67.4

(19.5) (19.2) (19.5)

Richest 76.0 71.4 80.3

(21.0) (20.2) (20.8)

Mean FCS ANOVA:

rura l -urban di fference  p<0.001

expenditure group di fference p<0.001

Standard deviation in parenthes is
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the diet of the Bangladeshi population (WFP et al. 2009). Average FCS scores for the poorest 

population are situated at the lower limit of acceptable food consumption category; almost 

one-quarter of the sample (23.6%) reports poor or borderline FCS values with approximately 5% 

falling in the poor food consumption group.  

Table 6.3 Threshold definitions for FCS assessment 
Poor consumption <= 28 

Borderline Consumption  >28 and =42 

Acceptable Consumption (Low) >42 and =52 

Acceptable Consumption (High) >52 

Source: WFP et al. (2009) 

Figure 6.8 illustrates in more detail the characteristics and geographical distribution of low FCS 

scores. Households that are women-headed are those that lead the food insecure group, with 

38% of them having either inadequate or borderline FC scores. Rural population appear to be 

over-represented in this group (27%), however, as seen previously, the bifurcation between 

urban and rural occurs for higher income groups as well. The picture provided by the FCS on 

the distribution of food insecurity, illustrates that food insecure population is mostly prevalent 

among rural households, regardless of their expenditure level. In urban areas, households 

suffering from food insecurity are mostly represented among poorer income households.   

Rajshahi and Barisal are the most food insecure divisions according to the FCS (a finding that is 

in line with previous studies that identify these provinces among the most food insecure of the 

country (WFP et al. 2009), while other divisions match the national average or have lower 

scores.  

Figure 6.8 Low and borderline FCS scores: Prevalence of food insecure population. 

 

Mean FCS ANOVA: Women-Men difference and division difference statistically significant 

(p<0.01). Source: Author, from BHFSNA (2009) data. 

Women-men difference  p<0.001

Div ision difference p<0.001

Mean FCS ANOVA:
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The diet of the households with low diet diversity is dominated by staples (manly cereals and 

coarse rice), vegetable and edible oil. They rarely consume meat, poultry and fish and in their 

diets products such as pulses, dairy products and fruit never appear. Both acceptable 

consumption score groups consume more animal protein products on a more frequent basis, 

but even households’ diets with acceptable low FCS are relatively poor in dairy and fruits. Only 

households with acceptable high food consumption scores consume all food groups and on a 

more frequent basis. This description depicts a clear picture of the minimum common 

denominator components in the diets of households in Bangladesh:  edible oil, cereals and 

vegetables.  

Household Self-assessed Food Insecurity (SAFI) includes three types of information:  

1) The number of meals eaten by adult members of the household in the 24h prior to the 

interview (1 to 7) 

2) The number of meals eaten by children (1 to 5 years) of the household in the 24h prior 

to the interview (1 to 7) 

3) Household Food Insufficiency(i.e.havingexperienced food insecurity) over the 12 

months prior the interview (yes/no). If yes, in which months? 

Information from these questions is used to complement the description on food security 

provided in the previous section. Table 6.4illustrates the number of meals eaten by adult 

members and children (the day prior to the survey), grouped over different domains: FCS 

groups, household head sex and urban-rural distinction. Considering a threshold of 3 meals a 

day as an optimal number of meals for an adult person, on average, only adults in food secure 

(high acceptable consumption category) reach the said threshold, while other groups 

consumed are likely to consume a marginally suboptimal number of meals. A benchmark for 

child meals frequency for children are more complex to set, as the information ought to be 

combined with age, breastfeeding status and type of food (complementary feeding or 

nutritious snacks such as a piece of fruit, bread or chapatti with nut paste) (Dewey 2003)17. In 

                                                           

17
 Dewey (2003) indicates: “The appropriate number of feedings depends on the energy density of the 

local foods and the usual amounts consumed at each feeding. For the average healthy breastfed infant, 

meals of complementary foods should be provided 2-3 times per day at 6-8 months of age and 3-4 times 

per day at 9-11 and 12-24 months of age, with additional nutritious snacks (such as a piece of fruit or 

bread or chapatti with nut paste) offered 1-2 times per day, as desired. Snacks are defined as foods 

eaten between meals-usually self-fed, convenient and easy to prepare. If energy density or amount of 
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addition, guidelines are normally defined for children up to 24 months. Therefore, figures on 

child meals in Table 6.4 are to be treated as a preliminary indication of food security. 

Approximately all households provide food to their younger members four or more times per 

day with some notable exceptions, such as poor food consumption group and households with 

women heads. 

Table 6.4. Breakdown of number of meals taken per day by adults and children 

 

Mean FCS ANOVA: FCS group difference p<0.01, Women-Men difference p<0.01, Area difference p<0.01 

Source: Author, from BHFSNA (2009) data. 
 

Similar figures can be seen for the breakdown of meal frequency by expenditure quintile 

(Table 6.5). While for children there is a fairly homogenous meal frequency across expenditure 

groups, it is important to highlight that 10% of adults in poor households consumed only 2 

meals the day prior to the interview. Indeed, it looks like having a higher income tends to 

ensure higher quantities of meals per day; right panel of Table 6.5 illustrates how higher 

income alleviates food insufficiency. Over 70% of poor households report that they did not 

have enough food to eat at least once over the past 12 months before the survey. Rates of 

food inadequacy stay relatively high also for the second and the third expenditure groups, and 

                                                                                                                                                                          

food per meal is low, or the child is no longer breastfed, more frequent meals may be required” (Dewey 

2003, p. 21). Conversely, the indicator minimum meal frequency (MMF) is used for infants aged 6 to 23 

months. Minimum meals frequency calculates the proportion of breastfed and non-breastfed children of 

the said age group who also consume solid, semi-solid or soft food (WFP et al. 2009). MMF corresponds 

to: 1) two times and three times for breastfed infants 6-8 months and 9-23 months respectively; 2) four 

times for non-breastfed children from 6 to 23 months (ibid.)    

Number of meal 

eaten by adult 

Number of meal 

eaten by children 

(1-5Y)
average average

FCS group

Poor consumption 2.7 3.7

Borderline Consumption 2.9 4.0

Acceptable Consumption (Low) 2.9 4.1

Acceptable Consumption (High) 3.0 4.3

Household head

Woman 3.0 4.2

Man 2.9 3.9

Area

Rural 2.9 4.1

Urban 3.0 4.2

FCS group difference p<0.001
Women-Men difference  p<0.001

Area difference p<0.001

Mean FCS ANOVA:
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decrease for the better-off families (65.6%). However, almost 35% of rich households report 

some form of food insufficiency during 2008. The questionnaire does not incorporate 

questions on the causes of food insufficiency, but one could infer that this high percentages of 

food insecurity among richer households could be due to the global and national food price 

and financial crisis that occurred between 2008-2009. 

Table 6.5. Meals Stability, food inadequacy and expenditure quintile 

  

Percentage differences between expenditure groups are statistically significant (Anova F 
p<0.01) 
Source: Author, from BHFSNA (2009) data. 
 

Over half of the interviewed households (56%) have experienced forms of food insufficiency in 

the 12 months before the survey. Among these households, most indicate that the most 

critical period lies between September to January (Figure 6.9), a period corresponding with the 

lean season before the aman harvest, precarious months for the livelihood and food security 

of many poor Bangladeshi households (Zug 2006).  

Figure 6.9 Percentage of households that reported they did not have enough food by month 

 

Source: Author, from BHFSNA (2009) data. 

poorest second third fourth richest

1 1.1 0.3 0.3 0.1 0.1

2 11.0 7.6 5.2 3.4 1.7

3 86.9 91.4 93.1 94.7 93.1

more 0.9 0.7 1.4 1.7 5.0

1 2.9 2.1 1.6 1.2 2.6

2 3.9 3.0 2.2 4.0 3.2

3 33.8 33.4 34.0 32.3 31.2

4 27.0 29.5 26.6 24.8 24.2

5 18.7 18.4 19.7 21.1 20.1

6 8.9 7.7 9.5 9.0 9.4

7 4.7 5.9 6.5 7.5 9.3

# of meals 

eaten 

yesterday 

(adults)

%

# of meals 

eaten 

yesterday 

(children)

Expenditure Quintile 
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Unfortunately, due to the short time frame of the survey, it is not possible to draw a 

comprehensive picture of seasonal food insecurity beyond this section. However, the 

discussion and the conclusion to the chapter engage with the literature on seasonality, 

integrating this analysis within a bigger narrative about seasonality and food security in 

Bangladesh.   

Nutritional estimates conclude section 6.3.2.These indicators are examined for children18 

under the age of 5, via anthropometric measures such as weight-for-height z-scores (4002 

children), height-for-age z-scores (3931 children) and weight-for-age z-scores (4175 children)19. 

The analysis also includes MUAC for children and mothers as a further indication of acute 

under nutrition. In the following section prevalence of the said anthropometric measures is 

analysed within different dimensions: geographical dimension, children age groups and 

household wealth. As in the previous case study, WHO 2006 growth reference standards are 

used to calculate z-score of the said nutrition measures (WHO 2006). 

Table 6.6 reveals a critical scenario of child undernutrition in Bangladesh, with prevalence 

figures for all indicators above or very close to the WHO emergency thresholds (i.e. 15% for 

wasting, 40% for stunting and 30% for underweight) (WHO 1995b). Wasting appears to be 

particularly critical in the divisions of Barisal and Rajshahi, figures that are somehow consistent 

with the previous findings on food consumption scores. The divisional overview of chronic 

undernutrition shows that all figures exceed the 40% threshold, with Sylhet and Dhaka having 

the highest percentages of stunted children.  Sylhet appears to be the leading division also in 

terms of prevalence of child underweight together with Barisal. In terms of rural and urban 

distinction, children residing in rural areas are more likely to suffer from the three different 

manifestation of undernutrition considered, compared to their urban counterparts, especially 

as regards to stunting (50.4% in rural areas compared to 45.4% in urban areas) and 

underweight (38.3% for rural areas and 34.3 in urban areas). However, beyond any 

geographical distinction, these figures exemplify a critical situation in the whole country.   

                                                           

18
Girls to boys proportion ranged between 0.9 and 1.1 across all age groups and anthropometric measurement, and 

equal to 1 in the total sample (WFP et al. 2009).  
19

Hereafter we will use the following acronyms for the three anthropometric indicators weight-for-height z-scores 

(WHZ), height-for-age z-scores (HAZ) and weight-for-age z-scores (WAZ) 
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Table 6.6 Prevalence of child (6-59 months) undernutrition by location 

 

All figures represent Global Undernutrition measures (<-2 Z-score) 
Source: Author, from BHFSNA (2009) data. 

 

Figure6.10 illustrates the prevalence of the undernutrition measures by age group (6-59) 

months. The most vulnerable group to acute undernutrition are young children (from 6 to 23 

months) a common pattern, as children are introduced to complementary foods within these 

months. A specular picture is associated to stunting and underweight that tend to affect older 

children as chronic undernutrition develops over a longer period of time and can include 

determinants other to food.  

Figure6.10 Prevalence of child undernutrition by age group 

  

Wasting Stunting 

All figures represent Global Undernutrition measures (<-2 Z-score).Percentage differences 
between age groups are statistically significant (Anova F p<0.01).  
Source: Author, from BHFSNA (2009) data. 
 

Figure 6.11 shows the breakdown of child undernutrition measures by expenditure quintiles. 

Although at different rate, the prevalence of the three undernutrition measures decreases as 

income increases, suggesting once again that, among other dimensions, income plays an 

important role in determining the occurrence of undernutrition. Despite a trend illustrating a 

decrease in undernutrition rates towards the richest quintiles, generally these rates are 

concerning and suggest that undernutrition levels are critical within all wealth groups.  

Wasting Stunting Underweight

Barisal 16.1 49.4 42.3

Chittagong 13.4 49.6 41.7

Dhaka 12.3 51.3 36.9

Khulna 12.4 401 29.6

Rajshahi 15.2 44.2 33.8

Sylhet 13.5 56.6 42.8

Anova test for % z-score <-2 p<0.01 p<0.01 p<0.01

Rural 13.8 50.4 38.3

Urban 12.4 45.4 34.3

Anova test for % z-score <-2 p<0.01 p<0.01 p<0.01

Bangladesh - National 13.5 48.6 37.4

%
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Figure 6.11 Prevalence of child undernutrition by expenditure group 

 
All figures represent Global Undernutrition measures (<-2 Z-score). 
Percentage differences between expenditure groups are statistically significant (Anova F 
p<0.01) 
Source: Author, from BHFSNA (2009) data. 

 

Mid-upper arm circumference data on 3852 mothers (of children between 0 and 59 months) 

and from pregnant women, have been used as the proxy of acute malnutrition among 

Bangladeshi women between November 2008 and January 2009.The cut-off point of less than 

221 mm20 informs that the prevalence of global acute undernutrition is 18.2%. The prevalence 

of severe acute malnutrition (that uses the cut-off measure of 214mm) is 8.9%. 

Figure 6.12 Prevalence of maternal GAM and SAM (by MUAC) – national average and area 
breakdown 

 

Percentage differences between types of area are statistically significant (Anova F p<0.01) 
Source: Author, from BHFSNA (2009) data. 

Indicators on food and nutrition security were concerning for Bangladesh in 2008. Almost one 

quarter of the sample exhibited poor or borderline food consumption score, with households 

headed by women and those residing in rural areas overwhelmingly represented. Child 

undernutrition was critical especially in terms of stunting and underweight, while prevalence 

                                                           

20
 Cut-off points based on WHO recommendations (WHO 1995b) 
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of global acute malnutrition was only marginally above the critical emergency level set by 

WHO (WHO 1995b). In relation to the household’s area of residence, rural locations held 

higher percentages of child undernutrition (for all indicators) and maternal wasting. This is not 

to say, however, that urban settings exhibit less problematic food and nutrition insecurity 

issues. Previous literature has explored the relationship between undrenutrition and poverty 

in rural areas, stating that it does not improve in urban settings, due to the difficulties in 

accessing land and reliance to food markets (Fotso 2006). In both rural and urban 

environments, the interaction between food prices and income remains crucial in determining 

household purchasing power. The next session explores food expenditure patterns of 

Bangladeshi households, emphasizing the importance of food and staple purchase over 

different types of household groups.  

6.3.3 Staple food expenditure patterns in Bangladesh 

In Bangladesh food accounts for a large share of the total household expenditure. On average, 

almost 62% of the total household expenditure is devoted to the purchase of food21. The 

poorest quintile spends proportionately more on food (71%) than the national average, and 

urban and rural households exhibit similar food budget shares that coincide with the national 

figures (Table 6.7).   

                                                           

21
 Under the umbrella of “food”, the following items are included: staples (rice, wheat, other cereals, 

potato and pulses), vegetable, edible oil, milk, meat, fish, condiments, fruit and sugar and others. 
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Table 6.7 Staple budget shares- Bangladesh (Nov2008-Jan2009) - National, rural and urban, 
expenditure quintiles 

 

Source: Author, from BHFSNA (2009) data. 

The mean share of staple foods over the total food budget is approximately 40%, making this 

food group the largest within the food budget. Rice is the main staple food of Bangladesh, and 

it is eaten on average two times per day alongside with vegetables and fish (Jennings et al. 

2014, McIntyre et al. 2011, Tetens 1998). Nationally, 62% of the staple budget is dominated by 

rice purchase. This figure peaks to 85% for households in the second expenditure group, 

followed by families in the third expenditure group (71%). The share of rice purchase over total 

consumption of staple food prices for the first expenditure quintile is 68%, diverging with what 

commonly in expected, namely an opposite movement between income and staple food 

expenditure. Previous studies on ultra-poor households in Bangladesh revealed a hand-to-

mouth life, lacking of subsistence food and primary goods and services and dependent on 

irregular incomes (McIntyre et al. 2011, Frongillo et al. 2009). This could suggest that rice is 

inaccessible to lower income households that purchase very little rice and rely on other 

sources of calorie acquisition, if any.  

For affluent families, rice represents 34% of the total value of staples expenditure and rice 

purchase relative to total household expenditure is high across all expenditure groups. Middle-

income households can be adversely affected by price swings; their situation might not be a 

permanent food insecurity state, but fluctuations of prices of food and other important goods 

can destabilize their food security and push them into poverty over certain period of time, with 

detrimental effects on the nutrition status of household members (Balagtas et al. 2014).  

To further reinforce the assumptions of the importance of food purchase (and therefore food 

prices) for all expenditure groups, Table 6.8 illustrates the different sources of food acquisition 

Households All Poorest Rural Urban All Poorest Rural Urban

Average values 61.69 71.05 62.07 61 38.69 40.20 38.87 38.36

Rice Potato Pulses Wheat

All 62.23 13.69 7.76 3.15

Urban 51.73 25.43 13.49 8.86

Rural 46.04 33.17 16.73 3.45

Expenditure Quintile

Poorest 68.27 20.32 9.04 1.91

Q2 85.03 16.19 8.46 2.59

Q3 71.87 14.32 8.20 3.38

Q4 56.74 12.12 7.91 4.04

Richest 34.27 7.31 5.62 3.55

% Share of food in total value of food % Share of staple basket in total value of 

% Share of staple foods in total value of consumption of main staples
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of Bangladeshi households22. Regardless of location and expenditure group, food purchase 

(from local market or other source) is the main source of food acquirement. Surprisingly, rural 

households rely on food purchase to a greater extent compared to their urban counterparts. 

Poorer households engage in production of their food more than other expenditure groups. 

However, this percentage is minimal and 90% of food derives from the market. Previous 

literature on food security of very poor and marginalised households in Bangladesh shows that 

even when households engage in own-production of food and small livestock rearing, these 

products are rarely consumed (McIntyre et al. 2011). Other cheaper foods are preferred (rice 

in primis) in order to feed all family members and secure food for subsequent meals.  

Table 6.8 Food acquisition strategies in Bangladesh – figures from BHFSNA2008-09 

 

Source: Author, from BHFSNA (2009) data. 

 

6.4 Approaches and results of the micro-validation 

Following the structure of the previous chapter, this section first present the control variables 

used in the empirical models (6.4.1) followed by a brief description of the methodological 

steps followed to assess the association between the MCES and food and nutrition security  

comparator indicators (i.e. Food Consumption Scores (FCS), child and maternal anthropometric 

measure and household Self-Assessed Food Insecurity (SAFI)).  The presentation and the 

discussion of the results are presented together and the section concludes with presenting and 

discussion the interaction terms between the MCES and food and nutrition security 

comparator measures over expenditure group.  

6.4.1 Control variables 

Similarly to Chapter 6, this section defines the control variables used in the empirical strategies 

adopted in the second stage of the MCES validation. The literature on the relationship 

                                                           

22
BHFSNA Report produced by WFP et al. (2009) includes information on sources of food acquisition (own 

consumption, purchase, food aid, debt and other). 
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between food security and food price shocks informs the selection of the confounding 

variables for FCS and SAFI indicators, while the literature on the effects of food price changes 

on nutrition informed those for child and maternal anthropometrics. First the control variables 

for the FCS and SAFI indicators are describes, followed by those pertinent to the child and 

maternal anthropometric measures. The equations described in Chapter 4 and used in the 

MCES validation, are listed below (with the original equation numbering) for the reader’s 

convenience. 

Equation 4.14 
𝐹𝐶𝑆ℎ =  𝛼 + 𝛽1𝑀𝐶𝐸𝑆ℎ + 𝛽2𝑷 + 𝛽3𝑯𝑯 + 𝛽4𝑷𝑨 + 𝛽5𝑳 + 𝜺 

Equation 4.10 
𝐿𝑛 𝑃𝑟(𝑆𝐴𝐹𝐼𝑗 = 𝑖) = 𝑙𝑛 𝛼 + 𝛽1𝑀𝐶𝐸𝑆ℎ + 𝛽2𝑷 + 𝛽3𝑯𝑯 + 𝛽4𝑷𝑨 + 𝛽5𝒔 + 𝛽6𝑳 + 𝜺 

Equation 4.11 
𝑊𝐻𝑍𝑖ℎ =  𝛼 + 𝛽1𝑀𝐶𝐸𝑆ℎ + 𝛽2𝑷 + 𝛽3𝑪 + 𝛽4𝑯𝑯 + 𝛽5𝑾𝑺 + 𝛽6𝒔 + 𝛽7𝑳 + 𝜺 

Equation 4.12 
𝐻𝐴𝑍𝑖ℎ =  𝛼 + 𝛽1𝑀𝐶𝐸𝑆ℎ + 𝛽2𝑷 + 𝛽3𝑪 + 𝛽4𝑯𝑯 + 𝛽5𝑾𝑺 + 𝛽6𝒔 + 𝛽7𝑳 + 𝜺 

Equation 4.13 
𝑀𝑈𝐴𝐶𝑖ℎ = 𝛼 + 𝛽1𝑀𝐶𝐸𝑆ℎ + 𝛽2𝑷 + 𝛽3𝑯𝑯 + 𝛽4𝑾𝑺 + 𝛽5𝒔 + 𝛽6𝑳 + 𝜺 

 

Prices of important non-staple commodities and competing foods are important to determine 

the purchase of other substitute and complementary foods. Drawing from D’Souza and Joliffe 

(2013a, 2013b) analytical approach, the models isolate the effect of changes of the MCES on 

food and nutrition security indicators, prices of edible oil and pulses23 (vector𝑷) are included in 

all equations . These prices are collected at the upazila level and the vector incorporates 

monthly averages by upazila. Lentils (to cook daal) are an important source of proteins for 

households in Bagladesh (Alam 2016). Poorer households would normally opt for lentils when 

additional resources are available as a side dish to the main rice course24.Oil is an integral part 

                                                           

23
The database includes prices of three variety of lentils: poor, medium and high quality. Prices of poor quality 

lentils are lower compared to the other better qualities. Because the lower quality is likely to be the variety 

consumed by poorer households, the micro-validation includes the low quality lentils prices to control for variations 

of this important food’s price. 

24
In their qualitative study on food provisioning experience amongst the ultra-poor female headed households in 

Bangladesh, McIntyre and colleagues (2011) describe the daily food routine followed. They find a “hierarchy” 

amongst the foods that are consumed which is dictated by resource availability and affordability of products.  The 
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of Bengali cuisine and its affordability is crucial to the possibility and frequency of cooking 

(Jennings 2014, Frongillo 2009)25.  

Vector 𝑯𝑯includes information on the household structure, housing characteristics and 

productive assets. It includes measures of household size, dependency ratio, and age, gender, 

education level, marital status, whether the household receives food aid and employment 

status of the household head. The latter is included as an indication of income stability. This 

binary variable distinguishes between stable and unstable (seasonal) employment. Relying on 

a stable and adequate source of income is amongst the main factors that can determine the 

ability to absorb shocks and ensure the quality, quantity and frequency of food intake over 

time (McIntyre 2011, Zug 2006). The same vector incorporates livestock ownership 

(distinguished between small, medium and large animals), and cultivation of fields and gardens. 

The latter two are employed to control for own production of food which is an important 

source of food intake. Literature on homestead cultivation suggests that agricultural strategies, 

such as home gardens, can contribute to more diverse diets for young children and women, 

and contribute to maintain adequate levels of food security (Girard 2012).   

Vector 𝑷𝑨 denotes a set of variables measuring the physical accessibility to dietary variety. 

Similar earlier research illustrated that improved market access have positive association with 

household diet diversity (Snapp and Fisher, 2014). Binary variables on village road quality (poor 

and not poor) and lack of transportation means at the village level are introduced to control 

for this factor.  

Finally, vector 𝑳 includes variables for the household location in terms of rural or urban areas 

and their division of residence to control for any geographical variation. Due to the relative 

short period represented in the survey data, the variable on seasonality is not included in the 

micro-validation of the MCES for Bangladesh.  

                                                                                                                                                                          

majority of interviewed women rely on a basic subsistence diet of rice or potato cooked with salt. When additional 

resources make it possible chillies, leafy vegetables, pulses and dried fish are purchased and added to the main 

starchy course.  
25

Frongillo et al. (2009) analyse alternative ways of understanding the experience of household food insecurity in 

rural Bangladesh and identify nine themes that express its various manifestations: meals (frequency), cooking 

(possibility and frequency), rice (affordability), fish (affordability), perishable foods (affordability), snacks 

(frequency), and management strategies (food borrowing and debt). The question related to cooking possibility and 

frequency asks how many times a day (in the past 30 days) did cooking take place in the household. The 

affordability of the main ingredients (such as oil) as well as fundamental elements to prepare meal (i.e. fuel) are 

critical for assuring that cooking takes place regularly and it is possible. 
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Similarly to the OLS used for the FCS and ordered logistic models for the SAFI indicators, a 

vector of variables on edible oil and pulses prices is included (𝑷) as well as the variables 

included in the 𝑯𝑯vector, used in the estimation of the MCES association with child and 

maternal anthropometrics.  

The models with child anthropometrics also include measures of child characteristics, grouped 

in vector𝑪. These variables include age group (in months), sex and birth order of the child. 

Information on the health status (i.e. oedema) as well as intake of specific supplements(i.e. 

vitamin-A) and whether the child is being currently breastfed are introduced to control for well 

documented factors that can hinder/improve child growth and nutrition (Lutter, 1989). 

Unfortunately, the dataset does not provide personal information for household members 

other than the household head, reason for which vector 𝑴 is missing from the equations 

above. The model relative to MUAC, does not include variables relative to mother’s age, 

education, employment or marital status. It accounts for breastfeeding, if the associated child 

has been breastfed the day prior to the interview. 

Finally, given the importance of safe water and access to hygienic toilet facility on nutrition 

and health of children and adults (Curtis et al. 2004, Rahman 1985), a binary variable 

measuring the availability of water for the household (and its quality) and measures for the 

quality of toilet facilities (vector 𝑾𝑺) are added. Table 6.9 summarizes the control variables so 

far described.  

Table 6.9 Dependent (in italic) and control Variables 
Variable Name Variable Description Measurement 

FCS and SAFI 

FCS Food Consumption Score 0-112 

meals_num_adults Meals number eaten by adults the day 

prior the interview 

1-7 

meals_num_children Meals number eaten by children the day 

prior the interview 

1-7 

Food Insufficiency Household Food Insufficiency (i.e. having 

experienced food insecurity) over the 12 

months prior the interview 

0:No/1:Yes 

edible_oil_price Edible oil prices (Taka/litres) Average price by upazila
26

 

daal_low_price Lentil (daal) prices – low quality variety 

(Taka/Kg) 

Average price by upazila 

                                                           

26
Upazila refer to geographical regions in Bangladesh and they function as sub-units of districts. 



170 

 

hhsize Household (HH) size  Number of members in the 

household 

dependency_ratio Dependency ratio Number of dependents(0-14 and 

over the age of 65) to the total 

population, aged 15 to 64. 

Sex Sex of the head of the HH 0:Female / 1:Male 

Age Age of head of the HH Age in years 

Educ HH head literacy 0 Never attended or No class 
completed 
1: Class I to Masters degree 

empl_status Employment Status 0: unstable or casual employment 
1: stable employment 

M_status Marital Status 0: Married  

1: Widowed, Divorced, 

Separated, Never married.  

garden_cultiv Regular cultivation of a home garden 0:No/1:Yes 

field_cultiv Regular cultivation of field  0:No/1:Yes 

large_livestock Ownership of large size livestock 0:No/1:Yes 

medium_livestock Ownership of medium size livestock 0:No/1:Yes 

small_livestock Ownership of small size livestock 0:No/1:Yes 

Lack_transp Lack of transport means in the village 0: Means of transport not 

accessible 

1: Means of transport accessible 

Poor_road Road conditions in the village 0: Poor road conditions 

1: Good road conditions 

area HH area of residence 1:Urban/0:Rural 

Division HH division of residence Barisal, Chittagong, Dhaka, 

Khulna, Rajshahi, Sylhet 

Food_aid Share of food from food aid 0 – 100% 

Anthropometric Measures (Stunting and Wasting) 

WHZ1 Weight-for-height z-score  From -5 to 5 

HAZ1 Height-for-age z-score From -6 to 6 

MUAC_Mother Maternal middle-upper arm circumference In cm 

child_sex Sex of the child 0:Boy / 1: Girl 

age_group Child age group <6:1/ 7-11:2/12-23:3/24-35:4/36-

47:5/48-59:6 

BO Birth Order 1 to 5 

Milk_yest Child has received breast milk the day 

prior the interview 

0:No/1:Yes 

http://www.investopedia.com/terms/d/dependent.asp
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Vitamin_A Child has received vitamin A during past 6 

months 

0:No/1:Yes 

oedema Child has bilateral oedema 0:No/1:Yes 

Improved_sanitation HH has improved sanitation facilities  0:No/1:Yes 

Safe_water HH drinks piped water or treats the water 

before drinking  

0:No/1:Yes 

Toilet Type of toilet facility 0: not improved (eg. Pit latrine, 

buckets, bush, fields) 

1: improved (eg. piped to sewer 

system, flush) 

 

6.4.2 Setting the hypothesis, results and discussion 

Once more, it is worth spending some words to remind the objective of the MCES validation 

process and its central hypothesis. The MCES calculates the minimum energy expenditure, 

defined as the cost of a minimal calorie requirement from staple foods (considered the 

cheapest and most effective calorie option), as a share of the household total consumption 

expenditure (comprised of food and non-food). Values of the MCES are higher for low-income 

households and lower for households with higher incomes. The hypothesis tested in the 

validation exercise (based on the theoretical framework described in Chapter 3) is that 

increases of the MCES have detrimental effects on food and nutrition security indicators. 

Therefore, it is expected that the correlation coefficients and the estimate coefficient 𝛽1(in 

Equations 4.5, 4.10 to 4.14) are negative.  

The section describes the results in the following order:  

 Calculation of Pearson correlation coefficients (an index showing the extent to which 

two variables are correlated with each other) between the MCES and the set of food 

and nutrition security indicators used for the micro-validation; 

 Ordinary Least Squares regressions to estimate the relationship between the FCS 

(treated as dependent variable) and the MCES; 

 Ordered Logistic regressions to estimate the relationship between variables on adult 

and child meals frequency 27  (treated as dependent variable) and the MCES. 

                                                           

27
In particular, the variable refers to the number of meals eaten in the day preceding the interview by 

adults and children. 
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Unfortunately, due to unsuccessful trials with food insufficiency status, the variable is 

not included in this stage of the analysis; 

 Ordinary Least Squares regressions to estimate the relationship between the MCES, 

child wasting, stunting (by WHZ and HAZ respectively) and maternal wasting by MUAC. 

A thorough explanation of the estimators is provided in the chapter dedicated to the 

methodological approach for the micro-validation (Chapter 3). 

 

- Results of the Pearson Correlation Coefficients. 

Pairwise (Pearson)correlation coefficient between the MCES and food and nutrition security 

indicators are reported in Table 6.10 an. As in the previous chapter, Bonferroni adjustment is 

appliedto control for the family-wise error rate (Shaffer 1995).The first column illustrates the 

correlation coefficient for the whole sample, and the following block looks at the correlation 

between MCES and food and nutrition security indicators by expenditure group. Since data 

collection was carried out during one season, seasonal comparison is not applicable. 

Table 6.10 Pairwise correlation analysis between MCES and food and nutrition security 
indicators 

 
Bonferroni-adjusted significance - Significance level: * p < 0.1. ** p< 0.05. *** p< 0.01. 
Source: Author, from BHFSNA (2009) data. 

 

At the aggregate level, regardless of the food and nutrition securityindicator against which 

association is evaluated, the analysis shows a negative and significantcorrelation between the 

MCES and alternative food and nutrition security measures. This is true except for the food 

insufficiency variable, which is positive, because it reports affirmative values in case the 

household experienced food insufficiency in the past 12 months. It is interesting to note that 

as was the case with the first study discussed in Chapter 5, the negative correlationbetween 

the MCES and the dietary diversity indicator adult meals number and positive correlation with 

household food insufficiency, is stronger compared to the correlation observed for the child 

Aggregate

Indicator Poorest Q2 Q3 Q4 Richest

Diet diversity indicator

FCS  -0.309*** -0.157***-0.257***  -0.275*** -0.304*** -0.315***

Self-Assessed food insufficiency

N of meals (Adults) -0.135*** -0.074** -0.161*** -0.092*** -0.086*** -0.125***

N of meals (Children) -0.065*** -0.025 -0.086 -0.030 -0.093 -0.166***

Food insufficiency (over past 12 months) 0.161*** 0.039 0.080*** 0.149*** 0.131*** 0.179***

Anthropometric indices

Child Wasting (by WHZ) -0.023 -0.121***0.428*** -0.209*** -0.098** -0.028

Child Stunting (by HAZ) -0.059*** -0.044 0.189*** -0.179*** -0.171*** -0.014

Maternal Wasting (by MUAC) -0.139*** -0.008***-0.232*** -0.232*** -0.266*** 0.157***

Expenditure group (in quintile)
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anthropometrics measures. The association between the MCES and maternal wasting is 

negative and statistically significant.  

The Pearson correlation coefficient between the MCES and FCS is also negative and statistically 

significant (p-value<0.01) across all expenditure groups and the negative correlation becomes 

stronger as household expenditure increases. This suggest that, when facing higher food prices, 

household will make considerable adjustments to their diet composition to maintain adequate 

levels of calorie intakes. The figures suggest however, that households at the top of the 

expenditure distribution could be experience substantial declines in their dietary diversity.  

With regards to the SAFI indicators, correlation coefficients for household food insecurity and 

both number of meals consumed by adult and children confirm the hypothesis. While the 

number of meals eaten by adults appears to be more “responsive” to the MCES, the 

correlation coefficient linked to the meals consumed by children lower with the predictive 

power being concentrated in the correlation coefficient relative to the richest households. The 

correlation pattern between MCES and SAFI indicators across expenditure groups somehow 

indicate that the MCES is more sensitive to the effects of food prices at the top of the 

expenditure distribution, where correlation coefficients between the MCES and the three SAFI 

indicators exhibit higher significance levels and magnitudes. 

The association between MCES and anthropometric measures is negative but not significant 

for child wasting (by weight-for-height z-score). Variation across expenditure group suggest 

that the MCES is more sensitive to child wasting for poorer households, as the coefficients 

decrease both in magnitude and significance level as expenditure increases. Child chronic 

undernutrition and maternal wasting (by MUAC) are both significantly negatively correlated 

with the MCES (p-value<0.01) and their correlation with the MCES over expenditure groups 

tend to weaken for low expenditure groups. With regards to stunting, the correlation 

coefficients hint to an association between MCES and lagged effects of long-term 

undenutrition.  As previously noted, child stunting is a result of factors that go beyond food 

intake.  

Thanks to the inclusion of maternal wasting in the survey, the analysis for the Bangladesh case 

study can shed some light on the effects of food price changes on adult nutritional status. 

Analysis on the nutritional impact of the Indonesian crisis show that maternal wasting 

appeared to be more sensitive to the crisis (de Pee et al., 2001). These and other similar 

studies suggest that child wasting and other anthropometric indicators are not always sensitive 

indicators of the effects of economic or price crisis situations, as maternal wasting is(Kiess et 

al.2000).  With the exception of the correlation coefficient between MCES and maternal 
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stunting for the richest expenditure group, the correlation between these two indices is 

negative and statistically significant, exhibiting a stronger correlation for better off households.  

This preliminary analysis on the correlation figures at the aggregate level suggest that 

indicators that reflect short term effects of food prices crisis, such as dietary diversity and 

maternal wasting, appear to be more sensitive to changes of the MCES.  When the correlation 

between indices is analysed over different expenditure groups, mixed results are produced in 

terms of magnitude and statistical significance, indicating in some of the cases weaker levels of 

correlation between the MCES and the comparator measure for lower expenditure groups and 

stronger for richer households. On the one hand, this might be due to the fact that households 

in lower economic positions, have their food consumption already pushed to the cheapest 

items, with little possibility to substitute expensive with cheaper foods. On the other hand 

richer households might have more room for manoeuvre to adapt their dietary intake in face 

of higher food prices.  

It is worth reminding again, that given the several limitations of this technique, the preliminary 

analysis of the correlation coefficients serves to confirm some initial hypothesis regarding the 

association between the MCES and more widely used food and nutrition security indicators. 

The next section looks at each of these associations and refining the methodological 

approaches to analyse the direction and trends of these associations. 

- Estimates from the Econometric Analysis 

Findings on the association between the MCES and food and nutrition security indicators are 

presented in Table 6.11. The discussion of the results blends in the presentation of the 

estimates and engages with debates initiated by both quantitative and qualitative studies. In 

particular, to substantiate the discussion, food consumption patterns of poor households 

analysed with qualitative analysis are integrated to this section. The discussion then moves on 

by looking at the interaction between the MCES and expenditure quintile. Unfortunately, due 

to a relatively short period of data collection, this case study of Bangladesh does not provide a 

seasonality dimension to the analysis.  

Regardless of the estimation strategy and indicator (with the exception of child wasting) the 

estimated coefficients are negative and highly significant (p-value<0.01).  
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Table 6.11. MCES and the Food and Nutrition Security indicators - association at the 

household levela 

 
Robust standard errors in parentheses. Significance level: * p < 0.1. ** p< 0.05. *** p< 0.01. 
a  Full results provided in Appendix G. 
bCoefficients of Ordered logistic models expressed in odds ratio. 
NB: The estimations use the confounding factors reported in Table 6.9 and discussed in section 5.4.1 of 
this chapter.  
Source: Author, from BHFSNA (2009) data. 

 

The estimate of the first model, assessing the relationship between the MCES and household 

FCS indicates that fluctuations of the MCES are negatively and significantly associated (p-value 

<0.01) with variations of the household food consumption scores. This suggests that increases 

of the MCES could reduce household dietary diversity (measured in FCS) in Bangladesh. For 

example, qualitative analysis conducted by Sulaiman and colleagues (2009) in the aftermath of 

the food price increases provides additional insights on how food consumptions was impacted 

by the 2008 food price increases. Meal composition was significantly affected by the 2007-

2008 food price crisis. Interviewed households consumed less food and of fewer varieties. 

While rice was consumed both before and after the crisis, items such as fish and lentils were 

purchased in smaller qualities in order to maintain the consumption of these foods in the daily 

intake28. Moreover, the consumption of milk, meat, eggs and fruit was irregular also during the 

pre-crisis period and after the crisis they were excluded from meals. Households substitute 

                                                           

28
 Before the food crisis, interviewed households reported that they consumed big or small fish on a 

daily basis. However, after the crisis they could only afford less expensive species (Pangas) or dry fish.  

Consumption of dal remained stable in terms of frequency but cheaper variety (such as black gram or 

mash koli) took the place of more expensive ones (mosur) (Sulaiman et al. 2009). 

Estimator Outcome indicator

Diet Diversity Indicator

OLS FCS -27.16***

(7.314)

SAFI

Ordered Logisticb N. of meals - adults -1.536***

(0.514)

N. of meals - children -1.343***

(0.398)

Child Anthropometry

OLS Child Wasting (by WHZ) 0.112*

(0.0577)

Child Stunting (by HAZ) -0.392***

(0.0777)

Adult Anthropometry

Maternal Wasting (by MUAC) -3.865***

(1.479)

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

MCES coefficient
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gathered vegetables to purchased ones, use of chilli and salt increased to add flavour to food 

of a lower quality or add water to increase the volume of the curry (Jahan et al. 2015, Ruel 

2010, Sulaiman et al. 2009). 

The SAFI variables are used as ordinal dependent variables (Allendorf 2007) in maximum 

likelihood ordered logistic models. The odds ratios from the ordered logistic model can be 

interpreted as the factor by which a unit increase in the MCES variable (and all other 

independent variables) will affect the odds of being in a higher or lower category of the SAFI 

indicators. Estimates for these trials conform to prior expectations, and show a negative and 

significant association (p-value <0.01) between the MCES and number of meals consumed (by 

both adults and children). The results suggest that, when controlling for confounding factors, 

meals frequency for both adults and children can be negatively impacted by purchasing power 

deterioration as measured by the MCES. For those whose primary expenditure is mainly 

devoted to food, cutting costs in the short term due to food price increases means eating less 

(Jahan et al. 2015). It is worth signalling that this initial finding does not indicate how meals 

reductions are distributed within the household. This changes based on the economic status, 

location of the household, and the ability to rely on support systems from social networks. For 

example, some literature suggests that during periods of food shortages or economic 

difficulties, households will tend to provide the principal income earner with foods that are 

high in energy and more abundant meals (Ruel 2010).  

 

Finally, child and maternal anthropometric measures show a negative and statistically 

significant association (p-value<0.01) for child stunting (by HAZ) and maternal wasting by 

(MUAC) while the model returns a positive and significant coefficient (p-value<0.05) for child 

wasting (by WHZ). While the first two results are in line with initial hypotheses, the latter could 

raise some questions. Two factors could be causing this. Firstly, it can be assumed that child 

wasting calculated with anthropometric measure collected during the final months of 2008 

and beginning of 2009 (almost a year from the sharp food price increases) are 

unrepresentative of acute undernutrition. Secondly, as previously noted, there is a strand of 

nutrition literature that suggests the use of different anthropometric measures to analyse the 

effects of food price changes on nutrition security (such as child anemia and vitaminA 

deficiency disorders and adult anthropometric measures) (Kiess et al. 2000 ).  

The regression coefficient relative to maternal wasting is negative and statistically significant 

(p<0.01) implying that together with young children there are other vulnerable groups (in this 

case mothers, but also adolescents, elderly and ill members of the household) whose 
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nutritional status can be affected by purchasing power deterioration but for whom data is 

seldom available. In general, some families buffer high food prices in various ways (greater 

work efforts or by cutting adult’s food consumption) and maintain real food consumption 

levels especially for children (Miller and Urdinola, 2010). 

 

Interaction Effects with Expenditure 

Similarly to the previous chapter, marginal effect graphs are used to visually present the effect 

of an interaction term between the MCES and expenditure distribution (expressed in quintiles) 

over the different food and nutrition security comparator indicators.Margin refers to a statistic 

computed from the predictionof a modelwhile manipulating the values of its covariates (Jann 

2013). Marginal effects refer to differences in levels of margins if covariate values are changed 

(i.e. survey quarter and expenditure level) while all other variable are kept constant (at their 

mean level).This method helps providing additional information on the association between 

the MCES and other food and nutrition security indicators, using for example, expenditure 

levels to proxy the economic status of the households.  

The graphs depicted in Figure 6.13 illustrate the predicted value of each dependent variable on 

the Y axis given the MCES value on the X axis, broken up over households expenditure groups 

(expressed in quintiles). The negative (positive) slope of a curve indicates negative (positive) 

associations between the dependant variable and the MCES.The degree of the curve’s 

concavity, indicates the strength with which changes in MCES are reflected in changes in the 

indicator used as the dependent variable. 

The figures show that the potential impacts of the MCES on different indicators of food 

insecurity and degradation of the nutritional status varies over expenditure levels. For example, 

the negative association between MCES and food consumption score appears to be more 

inelastic for the highest expenditure group followed by the lowest one. The negative 

association for the expenditure groups in the middle of the distribution are more prominent. 

While the results for the poor and richer households are similar, the underlying causes could 

be different. On one hand, richer households may be able to buffer their dietary diversity 

thanks to higher income availability, and therefore are less affected by the MCES variations. 

On the other, poor households response to variations of the MCES appear to be inelastic, 

because their dietary diversity could be already pushed towards poor and monotone diets with 

little room to adjust their food consumption towards cheaper items. The interaction term is 
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significant (p-value < 0.01)29, indicating that the differences among the expenditure levels are 

significant. The two SAFI indicators, reporting the number of meals consumed by adults and 

children (the day prior the interview) indicate a similar pattern. The negative association 

between the MCES and number of meals consumed by adults and children is more prominent 

for poorer households. While adults meals number for higher expenditure group is noisier, the 

association between the MCES and children meals number becomes gradually inelastic as 

expenditure increases. 

The estimates relative to the MCES and anthropometric associations, are graphically illustrated 

in Figure 6.13 (positive for child wasting (by WHZ) and negative for child stunting (by HAZ) and 

maternal wasting (by MUAC)). The negative association varies across expenditure levels with 

the first expenditure quintile being severely affected.  While this work considers these 

measures valuable indicators, it also recognizes that interpretation of results in relation to 

price fluctuations can be incomplete. Some of the issues have been described in Chapter 4, 

Chapter 6, and in the previous section, indicating that child anthropometrics may not 

represent the ideal indicators of short-term impacts of food price variations. Unaffected child 

anthropometric indices may hide coping strategies that can be detrimental to the nutrition and 

health status of other family members, fuelling the malnutrition-poverty cycle and leaving the 

household more vulnerable to future shocks.   

                                                           

29
 Full diagnostic tables available in Appendix G 
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Figure 6.13. Marginal Effects graphs: interactions between the MCES and expenditure 

quintiles for the food and nutrition security indices 

Food Consumption Scores SAFI1-Adults Meals Number 

  

SAFI2-Children Meals Number Child Wasting (by WHZ) 

  

Child Stunting (by HAZ) Maternal Wasting (by MUAC) 

  

Source: Author, from BHFSNA (2009) data. 

Due to a relative short time-frame of data collection, BHFSNA 2008-2009 data only covers 

three months’ worth of information, giving little room for thorough analysis on seasonal 

patterns of food and nutrition security in Bangladesh. However, seasonal fluctuations are 

pronounced in the country, and especially in rural areas it is common to observe significant 
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frictions between income generation activities and food availability (Zug 2006). In areas where 

agriculture is the main source of employment but simultaneously very dependent on 

agricultural cycles and are vulnerable to climate related shocks, such frictions can hinder the 

livelihoods of many (Ahamad et al. 2011). In particular, monga or seasonal hunger, is a well-

known phenomenon in the rural areas of Bangladesh. It encompasses different dimensions of 

food insecurity, including the absence of employment and income opportunities for rural poor 

in the period between transplantation and harvest of paddy. As described by Zug (2006) this 

factors are exacerbated by dysfunctions in the local social systems such as lack of 

accountability in land administrations and colliding interests of local authorities, national 

government and non-governmental organizations.  

Limitations 

Similarly to the Mozambique case study, models and data limitations have been encountered 

in the Bangladesh empirical analysis. The relationship among prices, expenditure, food intake 

and nutrition can suffer by simultaneity and endogeneity as the correlation between these 

variables could be bidirectional (Deaton 1997). Again, single cross-sectional and single period 

household surveys can produce biased estimates. For this particular case study, several 

concerns derive from missing not at random (MNAR) data. This is partly due to the fact that 

the dataset was received already with a high degree of data cleaning manipulation . On the 

one hand, a number of indicators and cleaning were computed to the author’s advantage, but 

on the other, the underlying data was not available. Most importantly, personal information 

are only present for the household’s head. For example, control variables for maternal wasting 

model unfortunately do not include age, education level and health status of the respondent. 

The pattern of missing data has been carefully explored and the analysis deals with MNAR by 

inferring missing observation with similar ones (e.g. missing prices are estimated as monthly 

average of neighbouring villages or district level). A similar strategy to Chapter 5 has been 

adopted, and missing food prices have been imputed based on monthly averages by upazila 

level. The analysis was performed with and without imputed prices, leaving the results mosntly 

unchanged. 

 

This thesis attempts to evaluate the validity of the MCES methodology, by using standard tools 

of empirical economic analysis, employing available secondary data sources and opting for 

models that better capture the nature of the dependant variables. All models are assessed for 

goodness-of-fit, violation of regression assumptions and for presence of multicollinearity. 

Estimates use standard Huber-Whitecorrection to estimate the sampling variance, whichallows 
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forcorrelation of the residuals within divisions and multicollinearity checks reveals that this is 

not a problem for most of the control variables as the calculated variance inflation factors (VIF) 

are below the threshold of ten. 

 

As mentioned in the section that discusses the limitation of the empirical analysis in Chapter 5, 

it is important to flag out that the MCES and the outcome of the econometric trials are 

indicative for repercussions of food price fluctuations (as measured by the MCES) on 

household food and nutrition security. Secondary data that combine price market information, 

household characteristics and individual dietary intake and health information for all members 

of the household were virtually un-existent when this analysis was undertaken. While it is 

common practice, especially among economists, to adopt household level surveys for 

nutritional analyses, this thesis recognizes the limitation of such approach. Anthropometric 

indicators are influenced by a wide range of factors that are methodologically cumbersome to 

isolate. In addition, household level information may obscure gender and age related 

discriminations and are un-responsive to intra-household processes that determine individual 

food and nutrition security status. 

 

In closing, the hypothesis tested in the MCES validation procedure, using the case study for 

Bangladesh suggest that the MCES is negatively associated with food and nutrition security, 

measured through via FCS, SAFI indicators and child and maternal anthropometry.  The 

empirical analysis that employs two sets of methods (Pearson correlation coefficients analysis 

and regression models) support the theory (developed in Chapter 3), and in particular, it 

suggests that the MCES is elastic to variations of short-term food and nutrition security 

indicators (dietary diversity, meals numbers eaten, and maternal wasting). In particular, the 

use of adult anthropometry provides additional information on how food prices may affect 

short-term nutritional status of adults that could cut-off on their own food intake to maintain 

that of young children unchanged. The direction and severity of the MCES association with the 

selected comparator measures varies over expenditure groups and in particular, the marginal 

effect graphs suggests that poorer households might be more severely affected especially as 

regards to short-term indicators of food and nutrition security.  

 

The following section, provides additional evidence of robustness of the MCES methodology. 
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6.5 Robustness check 

Robustness checksforthe MCES validation estimates compare the use of the MCES to individual 

staple food prices, and assess whether equally good or better results, in statistical terms, are 

produced. Three approaches are selected to evaluate the efficiency and validity of the 

statistical results from the models (described in Chapter 3). First, Akaike Information Criteria 

(AIC) and Bayesian Information Criteria (BIC),followed by a set of F-tests for nested models and 

concludes by discussing a sensitivity and specificity analysis.  The section discusses the results 

of each robustness check approach individually.  

Akaike Information Criteria and the Bayesian Information Criteria 

As noted in section 5.3.1, the MCES in the Bangladeshi case study only includes rice prices 

(average price by upazila, expressed in Taka per Kg). Therefore, the alternative measure to the 

MCES, tested in the robustness check, is represented by rice prices only. The AIC and BIC is 

estimated for six food and nutrition security comparator measures: Food Consumption Scores, 

adult and children food consumption (the day prior the interview) and child and maternal 

anthropometric measure.  

As indicated in Table 6.12, the coefficients associated with the MCES are negative and 

significant (with the exception of child wasting) while estimates associated to rice prices for 

each of the model exhibit mixed results: they are negative for FCS and meals numbers eaten 

by adults (negative association and for the latter statistically significant (p-value<0.01)), but 

the estimated coefficients turn positive for the remaining measures. This can indicate unsound 

association between rice prices and food and nutrition security indicators.  

In terms of the AIC and BIC interpretation, the models incorporating the MCES show smaller 

values and therefore are considered to better approximate the data while minimizing the loss 

of information. The AIC and BIC values are only marginally smaller for the MCES compared to 

the models that include rice prices for almost all food and nutrition security indicators, with 

the exception of meals consumed by adults, where the MCES model appears to substantially 

improve the estimation.  
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Table 6.12 AIC-BIC: alternative regression coefficient estimates for robustness check 
(Bangladesh) 

 
Source: Author, from BHFSNA (2009) data. 

F-test for nested models comparison 

Using the F-test for nested models, the aim is to assess whether the model (that comprises the 

MCES) contributes additional information about the association between each dependent 

variable (food and nutrition security comparator measures) and the individual staple prices (in 

this case only rice).  The F-test compares the sum of squares residuals (SSR) of the restricted 

model - without the MCES - (SSR1) and the full model – with the MCES (SSR2). If the F-test is 

significant, the full model statistically improves the predictive power of the model. Seven sets 

of models are tested for each of the food and nutrition security comparator measures 

employed in the micro-validation. 

The results, illustrated in Table 6.13 to Table 6.15, indicate that the full model (the one 

incorporating the MCES) statistically improves the estimation of the equation relative to the 

Food Consumption Score, adult meals number, food sufficiency and maternal wasting (by 

MUAC). The mentioned indicators are associated with short-term manifestation of food and 

nutrition security deterioration and the outcome of the F-test for nested models confirms the 

pattern that have been observed through the validation process. Therefore it suggests that the 

MCES proves to be more sensitive to short term variations of food and nutrition security.  

  

AIC 86872.5 6472.0 13902.7 23267.8 27842.7 63470.3

BIC 87023.9 6659.5 14068.3 23433.3 28029.5 63654.3

AIC 87213.9 13902.7 13910.7 23136.77 27723.01 63505.69

BIC 87365.3 14068.3 14076.3 23302.34 27909.78 63689.72

0.3282*-0.0154 -1.342856*** 0.0259** 0.090*** 0.130***

Maternal 

Wasting (by 

MUAC)

OLS

-27.165*** -1.536*** -1.343*** 0.112** -0.392*** -3.865***

Child 

Stunting 

(by haz)

# of meals 

(children)

MCES

Rice Price

Child 

Wasting 

(by whz)

OLS Odered Logisitc

FCS
# of meals 

(adults)
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Table 6.13 F-test for nested models comparison, 1 (Bangladesh) 

 

Source: Author, from BHFSNA (2009) data. 

Table 6.14 F-test for nested models comparison, 2 (Bangladesh) 

 

Source: Author, from BHFSNA (2009) data. 

  

Restricted Full RestrictedModel FullModel

VARIABLES FC_SCORE FC_SCORE meals_num_adults meals_num_adults

MCES -9.131*** -0.113***

(0.548) (0.00950)

Rice Prices 0.245** 0.341*** 0.00195 0.00314*

(0.105) (0.104) (0.00182) (0.00181)

HHExpenditure 0.000948*** 0.000840*** 5.64e-06*** 4.31e-06***

(2.01e-05) (2.08e-05) (3.46e-07) (3.61e-07)

Constant 44.18*** 45.21*** 2.864*** 2.877***

(2.741) (2.706) (0.0472) (0.0469)

Observations 10,335 10,335 10,335 10,335

R-squared 0.179 0.201 0.026 0.039

df_m 2 3 2 3

F 1130 865.9 135.2 138.3

rss 3.78E+06 3.68E+06 1122.45312 1107.3574

F-test 277.8 140.8

Prob > F 0.0000 0.0000

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

RestrictedModel FullModel RestrictedModel FullModel

VARIABLES meals_num_children meals_num_children food_suff food_suff

MCES -0.0808 0.118***

(0.0843) (0.0139)

Rice Prices -0.0724*** -0.0713*** 0.00919*** 0.00794***

(0.0111) (0.0112) (0.00265) (0.00264)

HHExpenditure 1.22e-05*** 1.12e-05*** -1.34e-05*** -1.20e-05***

(2.23e-06) (2.47e-06) (5.04e-07) (5.28e-07)

Constant 5.895*** 5.899*** 0.438*** 0.425***

(0.290) (0.290) (0.0688) (0.0686)

Observations 4,369 4,369 10,335 10,335

R-squared 0.015 0.015 0.065 0.071

df_m 2 3 2 3

F 33.63 22.73 356.5 263.4

rss 7665 7664 2383 2366

F-test 0.919 72.37

Prob > F 0.338 0.0000

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Table 6.15 F-test for nested models comparison, 3 (Bangladesh) 

 

Source: Author, from BHFSNA (2009) data. 

 

Sensitivity and Specificity analysis 

The classification table is a method to evaluate the predictive accuracy of the logistic 

regression model. In this tables the observed values for the dependent outcome and the 

predicted values are cross-classified. Similarly to Chapter 6, the dependent variables are 

transformed in dichotomous variables (Sultana et al. 2015,Mogeni et al. 2011). Secondly, the 

naïve estimate (at the bottom of Table 6.16 and Source: Author, from BHFSNA (2009) data.  

(1) (2) (1) (2) (1) (2)

RestrictedModel FullModel RestrictedModel FullModel RestrictedModel FullModel

VARIABLES WHZ1 WHZ1 HAZ1 HAZ1 MUAC MUAC

MCES -0.164** -0.368*** -0.334***

(0.0796) (0.0992) (0.0769)

Rice Prices -0.00187 0.000488 -0.0435*** -0.0381*** -0.0272*** -0.0224**

(0.0106) (0.0107) (0.0133) (0.0133) (0.0103) (0.0103)

HHExpenditure 1.01e-05*** 7.99e-06*** 2.18e-05*** 1.71e-05*** 1.98e-05*** 1.55e-05***

(2.16e-06) (2.40e-06) (2.70e-06) (2.98e-06) (2.09e-06) (2.32e-06)

Constant -0.772*** -0.763*** -0.929*** -0.909*** -1.036*** -1.018***

(0.278) (0.278) (0.346) (0.346) (0.269) (0.268)

Observations 3,959 3,959 3,959 3,959 3,959 3,959

R-squared 0.005 0.007 0.018 0.022 0.023 0.028

df_m 2 3 2 3 2 3

F 10.93 8.696 36.50 29.00 46.77 37.60

rss 5937 5930 9228 9196 5564 5538

F-test 4.218 13.75 18.84

Prob > F 0.0401 0.000211 0.0000

Standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Table 6.17) is defined as the probability of being food insecure (value of the comparator 

measures equal to 1), without the introduction of the MCES in the model.  Thirdly, five logistic 

regression models are estimated (between each comparator measure) where the MCES is 

introduced as a covariate. Then, the classification table is estimated. Finally, the values of the 

naïve hypothesis are compared and analysed against the correctly classified ones as an 

indication that the inclusion of the MCES in the model improves (or does not improve) the 

capacity of the regressions to identify food secure and food insecure households and 

individuals.  

The table below reports the results. Overall, the introduction of the MCES improves the 

predictive capacity of the model, especially to what concerns the models pertinent to food 

sufficiency, child stunting (by HAZ) and maternal wasting (by MUAC). In the case of the FCS, 

adults meals number and child wasting (by WHZ) the inclusion of the MCES improves the 

sensitivity classification of the models.  

Table 6.16 Sensitivity and Specificity Analysis – correct classification rate for logistic model 1 
(Bangladesh) 

 

*Food consumption Score cut-off point corresponds to the value indicating borderline 
consumption score (BHFSNA 2009). There is a lack of agreement on the adequate cut-off point 
of meals frequency, both for adults and children. This exercise adopts a stringent definition of 
optimal meals number, meaning that the cut-off is set at the median meals number value 
added by one.   
Source: Author, from BHFSNA (2009) data.  

Food Consumption Scores meals_num_adults meals_num_children

1 if FCS>=42* 1 if  meals#>2 1 if  meals#>4

0 if FCS<42 0 if meals#<=2 0 if meals#<=4

Sensitivity Pr( + D) 85.54% 89.89% 2.91%

Specificity Pr( -~D) 3.09% 3% 84.92%

Positive predictive value Pr( D +) 53.71% 80.50% 53.46%

Negative predictive value Pr(~D -) 54.77% 11.43% 51.44%

False + rate for true ~D Pr( +~D) 76.91% 89.71% 0.40%

False - rate for true D Pr( - D) 4.46% 0.01% 77.09%

False + rate for classified + Pr(~D +) 26.29% 0.90% 26.54%

False - rate for classified - Pr( D -) 25.23% 68.57% 28.56%

Correctly classified 53.79% 80.41% 30.62%

Naïve Hypothesis 51.49% 80.48% 51.60%
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Table 6.17 Sensitivity and Specificity Analysis – correct classification rate for logistic model 2 
(Bangladesh) 

 
*MUAC cut-off point (in mm) based on WHO (1995b) definition of women global acute 

malnutrition by MUAC. 
Source: Author, from BHFSNA (2009) data. 

 

6.6 The MCES and validation results in the two case 
studies  
 

The following section provides a comparative analysis from the validation of the MCES in the 

Mozambican and Bangladeshi case study. In addition to compiling the information on the 

estimated results across the case studies, the section reflects on the opportunities and 

challenges of working across two datasets.  

As it emerged from the discussion in Section 5.4.2 on the Mozambican case study and 

illustrated in Table 5.16 (reproduced in the left panel of Table 6.18), the MCES appears to be 

sensitive to food and nutrition security indicators of short-term declines of access to food. The 

estimated coefficients produced with the different econometric assessments indicate that 

MCES is negatively and significantly associated with Household Dietary Diversity Score, 

number of meals consumed by adults and household food sufficiency. Similarly, the 

association with child anthropometrics is negative although with a less significant coefficients. 

These findings suggest that the MCES may offer an indication of variations in terms of food 

quality deterioration in face of food price increases and subsequent pressures on disposable 

income. 

  

Food_suff WHZ HAZ MUAC

1 if HH is Food sufficient 1 <=-2 1<=-2 1<=221*

0 if HH is Food insuffcient 0  >-2 0 >-2 0>221

Sensitivity Pr( + D) 76.53% 0.00% 20.72% 1.89%

Specificity Pr( -~D) 47.13% 100.00% 83.85% 98.57%

Positive predictive value Pr( D +) 64.77% .% 53.99% 43.28%

Negative predictive value Pr(~D -) 61.26% 86.09% 53.61% 63.43%

False + rate for true ~D Pr( +~D) 52.87% 0.00% 16.15% 1.43%

False - rate for true D Pr( - D) 23.47% 100.00% 79.28% 98.11%

False + rate for classified + Pr(~D +) 35.23% .% 46.01% 56.72%

False - rate for classified - Pr( D -) 38.74% 13.91% 46.39% 36.57%

Correctly classified 63.58% 86.09% 53.68% 63.11%

Naïve Hypothesis 55.95% 13.91% 47.81% 36.71%
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Table 6.18 Estimated coefficients form the MCES validation - A comparative overview 
Mozambique Bangladesh 

 

 

 

In the results of the second case study (that used household budget survey collected in 

Bangladesh) are reported in the second panel of Table 6.18. Similarly to the previous case 

study, the MCES appears to be mostly sensitive to food and nutrition indicators of quality and 

variety of diets (such as the Food Consumption Score) and meal frequency. The relationship 

between the MCES and anthropometrics however illustrates a mixed picture: while child 

stunting and maternal wasting are negatively and significantly associated with the MCES, the 

relationship between child wasting and the food price indicator is positive. Section 6.4.2 

discusses various possible reasons for such outcome. One plausible explanation could be 

retraced in the delayed timing of data collection and therefore a partly missed opportunity to 

capture the effect of food price variations on indicators of child acute undernutrition. A 

different interpretation looks at the nature of the nutrition status indicators of children and 

their ability on identifying impacts of food price variations on child nutritional status. What is 

interesting for the purpose of this thesis, is to appreciate how the wider set of anthropometric 

indices, that includes adults biometric, together with qualitative information, can illustrate a 

granular picture on how households may adapt to sudden changes of food access in face of 

staples price increases and drops of disposable income. For example, while the association 

between the MCES and child wasting is positive, the association between the food price 

indicator and maternal wasting in negative, suggesting that there might be an adaptation of 

calories within the households in order to protect young household members from sudden 

food shortages. 

 

Estimator Outcome indicator

Diet Diversity Indicator

Poisson HDDS -0.257***

(0.0087)

SAFI

Ordered Logistic N. of meals - adults -0.910***

(0.0536)

Food insufficiency -0.830***

(0.0582)

Child Anthropometry

OLS Child Wasting (by WHZ) -0.178**

(0.0813)

Child Stunting (by HAZ) -0.204**

(0.0924)

MCES coefficient Estimator Outcome indicator

Diet Diversity Indicator

OLS FCS -27.16***

(7.314)

SAFI

Ordered Logisticb N. of meals - adults -1.536***

(0.514)

N. of meals - children -1.343***

(0.398)

Child Anthropometry

OLS Child Wasting (by WHZ) 0.112*

(0.0577)

Child Stunting (by HAZ) -0.392***

(0.0777)

Adult Anthropometry

Maternal Wasting (by MUAC) -3.865***

(1.479)

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

MCES coefficient
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Before moving on in the comparative analysis of marginal effects graphics for the two case 

studies, it is important to clarify a number of issues that emerged in the selection of the two 

case studies and the respective household budget surveys (a technical overview of such issues 

is presented in Chapter 4 – Section 4.3).  

The MCES aims at offering a methodological alternative in analysing food prices in a way that is 

relevant to food and nutrition insecurity in LMICs. Therefore, during early stages of the thesis it 

was decided that the validation analysis would benefit from an assessment of the MCES 

performance across two contexts with different two agro-climatic conditions, food systems 

and food consumption patterns but with similar levels of severe food insecurity and 

undernutrition. Considerations over the selection of specific datasets are given fundamental 

importance in the thesis and the final choices are the result of a careful compromise in terms 

of the following criteria:  

 Information needed to compute the MCES, and in particular market staples prices (as 

opposed to unit values30) 

 Information to calculate the wide range of food and nutrition security indicators and 

control variables (listed in Table 4.6) 

 Incorporation of different contexts and ideally covering one country from Sub-

Saharan Africa and a country in South East Asia. 

 Selection of a survey period relevant to a food price crisis   

After an accurate review using different research engines, survey databases and experts 

consultation, the Mozambican Inquérito sobre Orçamento Familiar 2008-2009 (IOF08-09) and 

the Bangladesh Household Food Security and Nutrition Assessment 2008-2009(BHFSNA 2008-

09) where selected. While IOF2008-09 fitted most of the criteria, the BHFSNA 2008-2009 only 

covered three months (starting from November 2008 to January 2009) defeating the possibility 

to assess seasonal analysis of the MCES in Bangladesh and perform the comparative analysis 

across the case studies. Both countries were severely affected by the 2008-2009 international 

food price crisis, as described in the introductory sections of Chapter 5 and 6. 

Working across different datasets offers a wide range of opportunities as well as a fair amount 

of caveats. Among the benefits of conducting the MCES validation across two different 

contexts there is the fact that the usefulness of the indicator could be assessed and evaluated 

                                                           

30
Conventionally, household budget surveys tend to gather unit values, a widely used proxy of 

commodity prices that is obtained by dividing household expenditure over the quantity bought of a 

given item. On the other side, nutritional and health assessments do not include information on market 

prices making the use of valuable data sources, such as the DHS, unfeasible.  
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across two different contexts while using different econometric methods. These associations, 

which are found in both contexts, do not depend on the method used to assess these 

associations, nor on dataset used in the validation assessment. However, the analysis of 

different datasets also means that a significant amount of time and resources are devoted to 

the understanding, cleaning and preparation of the data. This process emphasizes the 

importance of making comparisons and generalizations with special care due to 

methodological differences across different datasets. Surveys are designed with an attempt to 

answer to specific questions that are often adapted to the context they are deployed. In 

particular, the BHFSNA 2008-09 was designed for a rapid assessment to provide responses and 

recommendations to a food crisis that sparked in Bangladesh in 2008. The IOF 2008-09, 

however, is part of the National Institute of Statistics to inform and formulate the Mozambican 

government sectorial programmes. Surveys are collected over a full year and at regular 

intervals. This explains the different time-frames adopted in the two household budget surveys.  

Finally, the use of two datasets provided a first-hand opportunity to reflect and engage in the 

debate on the use of a mixture of data sources and indicators to perform nutritional 

assessment. As household budget surveys and household consumption and expenditure 

surveys are increasingly used to make inferences on individual nutritional status and food 

intake, there is an urge among researchers and practitioners to address some of the key 

methodological limitations, work towards harmonization of data collection practices, address 

challenges and avoid unhelpful duplications among nutritionists, economists and poverty 

analysts.  

The section concludes by offering comparative overview of the marginal effect graphic for the 

two case studies. Marginal effect graphs visually represent the effect of interaction between 

the MCES and comparator food and nutrition security indicator over a selected dimension31. 

Due to the caveats presented in the section above, the exploration of patterns across the two 

case studies is presented considering the income distribution dimension only.  

Examining the different impacts that food prices changes exercise on food and nutrition 

security of different income groups is incorporated in the construct of the MCES and is a 

recurrent theme in the description of the food and nutrition security indicators used in the 

validation. As poor and non-poor households are characterized by different food consumption 

                                                           

31
 Detailed explanation on the technical aspects on marginal effect analysis is presented in the dedicated 

sections in Chapter 5 and Chapter 6.  
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patterns and expenditure priorities, food price increases will have a different impact on each 

of them (Dorward 2013). 

The graphs depicted in Figure 6.14 illustrate the predicted value of each dependent variable on 

the Y axis given the MCES value on the X axis, broken up over households expenditure groups 

(expressed in quintiles) for both case studies. The repetition of some of the graphs presented 

in the empirical chapters is made to facilitate the comparison. The negative (positive) slope of 

a curve indicates negative (positive) associations between the dependant variable and the 

MCES. The degree of the curve’s concavity, indicates the strength with which changes in MCES 

are reflected in changes in the indicator used as the dependent variable. 

In the case of Bangladesh, the negative association between MCES and food consumption 

score appears to be more inelastic for the highest expenditure group followed by the lowest 

one. The negative associations for the expenditure groups in the middle of the income 

distribution on the other hand appear to be more prominent. The Mozambican case study 

reflects similar patterns: the consumption-calorie elasticity (how calorie acquisition responds 

to variations in income and prices) evolves - becoming more elastic- for middle income groups, 

while results more inelastic for poorer and richer ones. As discussed in Chapter 6, while the 

outcome of the association between the MCES and household dietary diversity indicators for 

the poor and wealthier households share similar patterns, the underlying causes could be 

different and different may be the ways that increases in food prices affect household food 

and dietary access. Such underlying causes were possible to explore thanks to the use of 

qualitative information and through the comparison with different indicators of food and 

nutrition security.  

Underlying mechanisms that shape the association between the MCES and the comparator, 

and more generally the welfare variations of food price fluctuations can be related to the 

household position in terms of food production, consumption, and sale. In brief, a common 

feature of poor households in LMICs is that they are both consumer and sellers of their 

produces (Chapter 3, Section 3.1.1 offers a detailed discussion of the theory and implications). 

In the short-run, increases of food prices are likely to have a negative income effects on net-

buyers of that food and a positive profit effect of net-sellers (that can translate increased 

income in the medium-long period). The MCES uses these concepts in its conceptualization by 

including income in the denominator in order to proxy the income effect of food price 

increases (see Chapter 3). However, the index calculated with the available data is 

unsuccessful to reproduce a dynamic evaluation of the impacts of food prices on household 

welfare. To do so longitudinal data that contain information on prices and expenditure 
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measurement over time are needed. Panel data analysis would allow the evaluation of positive 

and negative impacts on different categories of households, distinguished along the line of 

food production, consumption and sale. This is particularly important when assessing the 

effects of price seasonality. Additionally, household livelihood strategies vary across seasons 

and can fluctuate between different degrees of net purchase and net sale of food. 

Figure 6.14 MCES and Dietary Diversity indicators –Predictive margins across expenditure 
quintile in Mozambique and Bangladesh 

Bangladesh Mozambique 

Food Consumption Scores Household Dietary Diversity Scores 

  

Source: Author from BHSNA 2008-2009 and  IOF 2008-2009 data 

 

Another interesting insight on how households may adapt to food price fluctuations is offered 

by the association between the MCES and child wasting in the two case studies (as reported in 

Figure 6.15). Without entering in the merits of the trends of the association per se (which is 

analysed in Chapter 5 and 6), the pictures offered by the predictive marginal effect graphs 

show that there may be similar patterns of inelasticity around short term child access to 

calorie and staple foods between the two countries. As mentioned in the exposition of the 

Bangladeshi findings, the positive association between child wasting and MCES can reflect the 

protection mechanism of the younger members of the household in the short run. The positive 

association that presents larger magnitudes for middle-income groups followed by higher 

income ones is virtually inelastic for lower income households. Apparent similar predictive 

margins between poorer and richer households can hide, once more, radically different causes: 

one being too poor to modify food consumption behaviours (since they already consume the 

cheapest food options), while others being only marginally affected by variations of staple 

food prices.   

Similarly, the overall negative association of the MCES with child wasting is dominated by the 

predictive curve associated to more affluent groups, while other households present similar 
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and inelastic marginal predictive curves as the MCES increases. A large number of factors 

shape the direction and magnitude of predictive margin curves, but they hint to possible 

coping strategies directed to the protection of young children and the impossibility to alter 

household food allocation due to budget constraints. Unfortunately due to a lack of adult 

anthropometry indicators in the case study for Mozambique, it is not possible to verify 

potential effects that MCES might have of adult nutritional status. 

Figure 6.15. MCES and indicators of child wasting– Predictive margins across expenditure 
quintiles in Mozambique and Bangladesh 

Bangladesh Mozambique 

Child Wasting (by WHZ) Child Wasting (by WHZ) 

  

Source: Author from BHSNA 2008-2009 and  IOF 2008-2009 data 

 

In conclusion, the use of two datasets capturing different contexts and agricultural systems 

provided further depth in the assessment of the MCES validation. Overall, the regression 

analysis augmented by the granularity offered by the marginal effects assessment suggest that 

the MCES is associated to deteriorations of food and nutrition security indicators that reflect 

short term variations of food access and household adaptation to food and calorie intake 

stresses. The comparative analysis that considers the relationships between the MCES and 

comparative indicators across the two case studies, reveals different processes that shape the 

impact of food price variations on the different manifestations of food and nutrition insecurity. 

It also suggests, in agreement with other authors (Kiess et al. 2000) that the use of child 

wasting as indicator of acute undernutrition can cover household calorie and food adaptations 

that come at very high costs especially for medium and longer term health status. Nutritional 

analysis and data collection should widen the typology of household members that are 

conventionally monitored. As food insecurity is a “managed process” by all members of the 

household, intra-household strategies to respond to food crises  (Coates et al. 2006) 
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As reiterated in different parts of the thesis, the MCES should be regarded and used as an early 

warning indicator that helps to expose negative impacts of food price variations on food and 

nutrition security in the short-run. Such rapid analysis can address researchers and 

practitioners towards critical avenues in terms of intra-household and individual repercussions 

of food price volatility and further examinations require adequate tools and context specific 

analysis. 

 

6.7 Conclusions 

The Bangladesh case study provides additional investigation to the validation assessment of 

the MCES. The chapter introduces the reader with the context by providing a country profile, 

briefly describing the agricultural sector and discussing the importance of food prices within 

recent history in Bangladesh. The Bangladesh Household Food Security and Nutrition 

Assessment (BHFSNA 2008-2009), a nationally representative household survey collected 

between November 2008 and January 2009 is used in the validation of the MCES. The MCES 

validation evaluates the association of the MCES with a set of food and nutrition security 

indicators. The hypothesis is that if the association is significant, the MCES can be considered a 

useful indicator to measure and monitor the effects of food price variations on food and 

nutrition security. The chapter concludes by comparing the results of the two empirical 

analysis. It presents similarities and differences from the two contexts as well as reflecting on 

the opportunities and challenges of working across two datasets. 

 

Using a set of models for three classes of food and nutrition security this study finds that the 

MCES is highly elastic to indicators that detect short term manifestation of food and nutrition 

security. They include household dietary diversity scores (i.e. FCS), meals frequency (for adult 

and children), and maternal wasting (by MUAC). The negative estimated coefficients suggest 

that increases of the MCES can imply dietary diversity deterioration and reduction of meals 

number, indicators that are associated with short-term household food strategies, in face of 

hardships. Maternal wasting (that measures short-term nutritional impacts due to decreased 

food intake) appears to be negatively associated with the MCES, adding further support to the 

validity of the MCES. The marginal effect analysis allows the investigation of the impact of 

MCES increases on the comparator measures across different expenditure groups. The figures 

suggest that poorer expenditure groups can be more severely affected by increases of the 

MCES, emphasizing the relevance in providing disaggregated picture of food price’s impacts on 

welfare and food and nutrition security.  
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The MCES validation offered a number of lessons and characterized by a number of limitations. 

Determining most appropriate empirical strategy and data preparation took the most time. 

This emphasized the absence of ready-to-sue methods and approaches, and the final choice of 

the analytical approaches is the result of reiterative process. The nature of the data guided the 

process by opening avenues for exploring new themes, but is also imposed limitations and 

biases. Simultaneity, MNAR are those that have been detected and addressed.  

 

The availability of maternal wasting (by MUAC) increases the understanding between food 

price variation and adult nutritional status. This work casts its results in the context of a 

broader debate on how assessments of short term impacts of food prices variations on food 

and nutrition security can be improved (Kiess et al. 2000). The validation of the MCES and 

robustness checks indicate that the MCES can provide useful indications of short-term effects 

of food price fluctuations on food and nutrition security of poor households in low income 

countries. It can complement established early warning tools (crop production assessment and 

rainfall monitoring) to timely intervene in case of food shocks. In can also serve at adequately 

evaluating and reporting seasonal variations of food prices and income and provide an inter-

household picture on how different income groups may respond to and absorb food price 

shocks. However, for a thorough understanding of the mechanisms that shape food 

vulnerability with detrimental effects on nutrition and health, complementarity between 

quantitative and qualitative analysis is central. For example, dietary diversity measures, while 

being close proxies of dietary quality, may not indicate the how foods are distributed within 

the household and how this might change over seasons or across gender and age. Drawing 

from both empirical studies, the conclusion of the thesis addresses these issues in broader 

terms.  
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Chapter 7 Conclusions 

By revisiting the aim of the thesis, this concluding chapter first reviews the rationale and 

approaches of the research (7.1) and then presents the key findings as they relate to the 

research questions (7.2). By taking a step back, the chapter is an opportunity to look at the 

broader implications of the findings, the limitations of this work (7.3) and areas for future 

research (8.4). 

7.1 Objectives, research questions and methodology 

International organizations and governments showed a renewed interest in food security and 

undernutrition as the result of the food crises in 2007-2008. High food prices and social 

outbreaks in a large number of countries, awakened concerns that food supplies could not 

meet the needs of a growing global population. In 2008 the food crisis had all the attention of 

the world’s media, but by the and the international arena reacted by launching different 

initiatives and programmes. However, with the spread of the financial crisis in rich economies 

and steady decrease of international food prices, attention drifted elsewhere. Indeed, 

international commodity prices started a gradual decline from 2011, but trends and levels of 

domestic food prices are often very different from international ones with many low-income 

countries still experiencing prices as high as the ones observed at the peak of the 2008 crisis 

(Hauenstein Swan et al. 2010). 

 

As the political interest shifted to other themes, the call to address methodological limitations 

on how food and nutrition security is measured remains generally un-answered (Dowrard 2013, 

Headey and Ecker 2012). One persistent methodological shortfall remains with the way real 

terms prices are calculated (addressed in Chapter 2). The conventional approach to adjusting 

for inflation poses several problems when assessing the impact of food prices on the welfare, 

food and nutrition security of the poor in low-income countries. The use of the US CPI (or 

other global price indexes) tends to artificially dampen the magnitude of observed price 

increases, since their construct follows consumption patterns of higher income groups and 

countries (Dorward 2011). 

 

This thesis contributes to the methodological gap by developing and assessing the validity of 

the Minimum Calorie Expenditure Share (MCES), a novel food price indicator that calculates 

the expenditure required to meet a minimum per capita calorie requirement from staples 
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consumption as a share of total expenditure. The MCES incorporates prices of context specific 

staple foods and instead of using international deflators specific to rich economies, it uses 

household expenditure to approximate (staple) food affordability. The developed price 

indicator is centred on factors relevant to a low-income context and aims at providing a robust 

platform for assessing how changes in food prices affect the food and nutrition security of 

poor population. When measuring the impact of food price fluctuations on food and nutrition 

security, key questions concern the extent to which food insecure populations is affected by 

food price increases and how far the effects of food price rises are counteracted by economic 

and income growth. This thesis argues that the relationship between food prices and 

variations of disposable income is critical for interpreting food and nutrition security of 

vulnerable population in low-income countries and the said relationship should be central to 

the assessment of food and nutrition consequences of food price shocks. 

 

The methodology introduced by the MCES allows the consideration of three factors that shape 

food and nutrition security in low-income countries: domestic food price fluctuations, 

disposable income and seasonality related vulnerabilities. The development of the MCES 

incorporates context specific staple food prices that are weighted to represent their 

consumption. Alongside, the indicator includes the household expenditure that accounts for 

the income effect of food price changes. It meets the criteria of simplicity, cost-effectiveness 

and it is quick to collect and compute. In particular the MCES can prove to be a valuable tool to 

monitor, assess and report short term impacts of food price changes on food and nutrition 

security of poor populations in low-income countries. It offers a window to explore the inter-

household effect of food price fluctuations both as regards to “exceptional” food price shocks 

as well as seasonal price variations. The MCES can be calculated with currently available data 

and can be used to inform interventions in a timely manner to buffer the deepening of 

nutritional and health related consequences of food prices shocks. 

 

The first part of Chapter 2 sets the ground for methodological improvements, suggesting that 

there is room to develop alternative food price indicators appropriate to measure the impacts 

of food price fluctuations on food and nutrition security of vulnerable segments of the 

population in low-income countries. The methodological approach is based on 

microeconomics theories on consumer behaviour and on the existing literature on nutrition 

that analyse pathways between food price fluctuations and food and nutrition security. 
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The main research objectives concern methodological aspects of how impacts of food price 

changes on food and nutrition security of poor populations are measured and interpreted. In 

particular, this work is interested in investigating whether considering the interaction between 

(food) prices and income provides an improved representation and measurement approach to 

the conventional approaches. Following on from this, the work attempts to offer a valid 

alternative to the use of real term food prices while taking into account considerations on the 

timeliness and cost-effectiveness of the MCES. The research questions and sub-questions aim 

at looking at the following isues:  

 

1. Is the methodological approach developed by the MCES able to overcome some of the 

shortcomings of using food prices in real terms for measuring the impacts of food price 

fluctuations on food and nutrition security of poor population in low-income countries?  

a)  What are the repercussions of food price fluctuations on food and nutrition that the 

MCES captures in a more accurate way?  

b) Does the property of disaggregating the MCES by income groups provide a better 

understanding of the mechanisms through which food price fluctuations impact food 

security and nutrition status of different segments of the population?  

c)  Can the MCES contribute to evaluating the role of seasonality on food and nutrition 

security? 

 

2. Bearing in mind the need to measure and respond to food price shocks in a timely and 

effective manner, is the MCES a viable alternative to individual real food prices for monitoring 

the effects of changing food prices on food and nutrition security? 

 

The first research question is broken down into three sub-questions that emerged from 

incorporating aspects of food price fluctuations going beyond the international food price crisis 

framework and look at the cyclical dimensions of hunger seasons and their repercussion on 

nutrition. The second question addresses the call for pragmatic and cost-effective 

methodological development to monitor and report food and nutrition security in a timely 

manner.  

 

These research questions and sub-questions are addressed using an interdisciplinary approach, 

grounded in micro-economics and nutrition. Chapter 4 develops the empirical strategy to 

address the research questions in terms of the validation of the MCES, which is defined as the 
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assessment of the association between the MCES and a set of widely used food and nutrition 

security indicators 
1at the household level. The aim of the validation is to compare the MCES 

against commonly used and validated food and nutrition security indicators. The core 

assumption of the MCES validation exercise is that if the MCES proves to be consistent with 

commonly used and validated food and nutrition security indicators, it can be considered, in 

turn, a useful monitoring tool on the effects of food price fluctuations on food and nutrition 

security at the household level. 

 

Various estimation approaches are adopted: at first bivariate associations between the MCES 

and food and nutrition security indicators provide initial information on the direction of the 

association. This is followed by estimating a set of multivariate models. The hypothesis tested 

in the validation exercise (based on the theoretical framework described in Chapter 3) is that 

increases of the MCES (driven by food price increases and/or disposable income reductions) 

have detrimental effects on food and nutrition security indicators. Therefore, it is expected 

that the correlation coefficients and the estimated coefficient (𝛽1 in Equations 4.5, 4.10 to 4.14) 

will be negative. The two empirical chapters provide a coherent picture of the association 

between the MCES and the comparator measures. Regardless of the estimator and food and 

nutrition indicator used, the association is negative and significant (with the exception of child 

acute undernutrition in Bangladesh). Expenditure distribution and seasonality vary the ways in 

which the indicators interact, with poorer households generally appearing adversely affected 

by higher levels of MCES and the severity of the association exhibiting seasonal patterns. 

 

7.2 Key findings 

The MCES by taking into account food price increases in relation to household disposable 

income, can be interpreted as a measure that proxies purchasing power of staple food price 

increases, especially in the short-run when adjustments of disposable income and 

consumption patterns have not yet taken place. This is particularly relevant to those that 

devote a large share of their expenditure to cheap and high-energy foods; for this category, 

staple food price increases of can significantly damage access to adequate quality and quantity 

of micro and macronutrients. Declines in access to food is one of the causes of food insecurity 

                                                           

1 These indicators include, household dietary diversity scores (HDDS): food consumption score (FCS): 

self-assessed food insecurity indicators, and finally child and maternal anthropometric measures. 
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and can have concerning nutritional consequences in the short-run especially for children, 

pregnant and lactating women and other vulnerable adults. Adverse food security and 

nutritional consequences can be more severe for households with lower income levels and for 

those that are vulnerable to seasonal fluctuations of food prices and income generation 

opportunities. The validation of the MCES explores these issues using a lens that takes into 

consideration patterns along income distribution and seasonality pressures. 

The following sections present the key findings in relation to each research question they 

address. 

 

1a) What are the repercussions of food price shocks on food and 

nutrition security to which the MCES is more responsive to? 

 

The construct of the MCES can prove to be a valuable method to gauge, monitor and report 

short-term food and nutrition security impacts of food price changes of more vulnerable strata 

of a population in low-income countries. The empirical analysis, conducted with data for 

Mozambique and Bangladesh over 2008-2009, suggests that the MCES is consistently 

associated with household food security indicators measuring food strategies that are adopted 

to rapidly address declines of household purchasing power, such as household dietary diversity 

scores, meals frequency and self-assessed food insecurity. Using the two case studies, the 

assessment of the MCES validation indicates that the estimated correlation and association 

between the MCES and indicators of household food security, that reflect short term food 

strategies adjustments, are negative and highly significant (p-value< 0.01).  

 

The validation also shows negative association between the MCES and indicators that measure 

individual level repercussions of coping mechanisms in face of food price increases, such as 

child and maternal anthropometric measures. Estimated association between the MCES and 

child anthropometric measures, that are repository of biological, social, health and economic 

factors, offer mixed results across indicators and case studies. Despite child and maternal 

weight-for-height z-scores (an indicator of acute undernutrition) being negatively and 

significantly associated with the MCES, the association is not consistent across the empirical 

analysis. While the correlation between the MCES and child acute undernutrition (by WHZ) is 

negative and highly significant (p-value< 0.01) for Mozambique, it is positive for Bangladesh. 

However, maternal acute undernutrition by MUAC is negatively and significantly (p-value< 
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0.01) associated with the MCES for Bangladesh, but there are no comparable data on adult 

nutritional status to perform the same analysis for Mozambique.  

 

These results raise a number of questions on the linkages between food prices and nutrition: 

what is the purpose of child anthropometric measures with respect to food price increases? 

What is their relevance in the context of food price variations? In the context of the prevention 

of food crisis impacts, anthropometric measures may be indicating nutritional deterioration 

when intervention is too late. Analogously, when food prices are analysed in a context of 

seasonal fluctuations, anthropometric measures (especially for infants and children) might not 

be adequate to evaluate detrimental effects on nutrition security. Food insecurity is a 

“managed process” (Coates et al. 2006) and unchanged child WHZ scores can hide coping 

strategies that damage the nutrition and health of other household members as well as 

hindering the capacity to cope with future shocks. Indeed, while in the Bangladesh case study 

child wasting measures appear to be positively associated with increases of the MCES, 

maternal MUAC (indicator of adult wasting) is negatively and significantly affected (p-value< 

0.01) by the same increases of the food price indicator. This outcome suggests that in the short 

run, adult members (in this case mothers) could put in place mechanisms to protect the 

nutritional status of young children to the detriment of their food intake and nutritional status. 

Unfortunately due to a lack of adult anthropometry indicators in the case study for 

Mozambique, it is not possible to verify potential effects that MCES might have of adult 

nutritional status, and more generally, without the anthropometric measures on all household 

members, little is revealed about the processes and mechanisms that households may put in 

place in the short-run to manage declines in food intakes.  

 

In conclusion, the association between the MCES and the different comparator measures does 

not operate in a uniform way across the two case studies. Similarities can be found between 

the outcomes of the two empirical analyses and overall household food security indicators 

appear to be more elastic to variations of the MCES. The strength of association between the 

MCES and measures of household food insecurity self-assessment, dietary diversity and 

number of meals (that are connected to short run food strategies and repercussions of sudden 

increases of food prices) exhibit negative and highly significant association with the MCES. The 

association weakens for indicators of child acute and chronic undernutrition. Unsurprisingly, 

the dynamic through which food price variations (detected by the MCES) affect different 
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dimensions of household and individual level food and nutrition security differs between 

Mozambique and Bangladesh. 

 

1b) Does the property of disaggregating the MCES by income groups 

provide a better understanding of the mechanisms through which food price 

fluctuations impact food security and nutrition status of different segments 

of the population? 

Producing a disaggregated assessment of the association of the MCES and food and nutrition 

security across expenditure group allows a more detailed account on how food price impacts 

may vary across these different groups. The MCES incorporates the income effect, since 

fluctuations of staple food prices are counter balanced by household’s disposable income. The 

MCES is expected to be higher for lower income populations, as food expenditure represents a 

significant share of their total expenditure, and gradually decreases as expenditure rises. In 

both the Mozambique and Bangladesh case studies, values of the MCES for the first income 

quintiles are significantly higher than other expenditure groups, in line with the 

straightforward intuition about food affordability of poorer households.  

 

The following section reviews the strength of the association between the MCES and food and 

nutrition security comparator measures across household expenditure distribution and reflects 

on the empirical evidences examined in the validation exercise. Before moving to the 

discussion however, it is important to reinstate the relevance of looking at the disaggregated 

impact of food prices on food security across income groups. This approach offers a window to 

understand how differences in food consumption patterns and expenditure priorities of 

different households’ groups shape the impacts of food price fluctuations on food and 

nutrition security.  

 

When considering the association between the MCES and indicators of household dietary 

diversity (i.e. HDDS), the Mozambique case study exhibits negative and significant values for 

poorer income groups and gradually easing for richer households. Among households in 

Bangladesh, the negative association between the MCES and the Food Consumption Scores is 

weaker for poorer households, suggesting that they may experience relative inelasticity to 

changes of staple food prices (i.e. rice). Conversely, MCES fluctuations are more sensitive to 

food and nutrition security indicators of better-off households, suggesting that poorer 

household’s inelasticity of household dietary diversity index to MCES’s variations may be 

driven by the impossibility to change calories consumption patterns as the household is 
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already purchasing the cheapest calorie source available on the market. In Bangladesh, rice 

represents the main calorie source and there virtually no other substitutes. In Mozambique 

however, cheap calories can be derived from maize, cassava and, to some extent, rice allowing 

some degree of substitution among these calorie dense foods. 

 

In brief, disaggregating the effects of food price changes in terms of income distribution 

presents the advantage of introducing an iter-household evaluation of the complex dynamics 

between food price changes and impacts on food consumption in the short-term. 

Disaggregating along the lines of income distribution represents a first step to understand 

some of complex dynamics between food price variations, food consumption and nutritional 

outcomes. This approach moves beyond the use of national level price data that often mask 

micro-level impacts. However, the relationship between food prices and disposable income 

represents one of the pathways and a short-term temporal framework that shape food choices, 

food purchase with consequences on nutritional status and health. Such analyses are a first 

door that allows refining the direction of examination and identifying the adequate tools and 

approaches to undertake further analysis. 

 

1c) Does the MCES offer additional information on seasonality and the tension 

between income generation and food prices? 

The conceptualization of the MCES incorporates seasonal aspects of food and nutrition 

insecurity from the outset. Seasonality plays a crucial role in determining nutritional outcomes 

among the vulnerable population, but it has been often ignored in the design of policies and 

interventions (Devereux and Longhurst 2010). However, in countries where agriculture is 

predominantly rainfed, food price fluctuations are cyclical their deteriorating effects on food 

and nutrition security operates in combination with limited income generation opportunities, 

lower wages and adverse weather conditions.  

 

The empirical analysis conducted with the Mozambique data includes the assessment of the 

association between MCES and food and nutrition security indicators over survey quarters, 

allowing the evaluation of the seasonal patterns between MCES values, dietary diversity score, 

SAFI measures and child wasting (by WHZ). The depth of the negative associations with higher 

MCES levels appears to be consistently more severe during the second and third quarter of the 

IOF2008-2009 survey. These months correspond with the second half of the lean season and 

beginning of harvest that, in turn, coincides with the rainy season and higher food prices. The 
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picture offered by the MCES includes both the depth of the repercussions of food price shocks 

on food and nutrition security for the poorest, but also its significant seasonal variability. 

MCES’s seasonal trends for the first income quintile for example, illustrates that, compared to 

other expenditure groups, higher values are observed together with higher levels of seasonal 

variability. 

 

Due to lack of seasonal data, this work does not assess empirically the seasonal implication of 

the association between the MCES and food and nutrition security indicators. The thesis 

acknowledges this limitation but recognises the importance of monitoring seasonal pressures 

on food and nutrition security in Bangladesh. 

 

This analysis offers a dynamic approach to measure the impact of food price fluctuations on 

food and nutrition security. Different elements that shape food vulnerability are combined: 

food price changes, disposable income, and seasonal aspect of food production and income 

generation opportunities. The key issue is represented by the fact that these threats to 

livelihoods intertwine in different ways and stages of the agricultural cycles, shaping the 

deterioration of food consumption and nutrition. In turn, this is reflected on the impacts of 

food price increases on food and nutriotion security during different phases of the agricultural 

cycle. The analysis reveals different levels of interconnections between food prices, income 

and seasonality. Values of the MCES reflect both variations in food prices as well as changes in 

disposable income. Both are highly seasonal, especially in rural areas with tensions between 

high food prices and low labour demand during the rainy season (Devereux and Longhurst 

2010). The MCES allows the measurement and analysis of the impact of food price changes on 

food and nutrition security that is representative of seasonal aspects that produce household 

food vulnerabilities. International food price shocks represent a serious challenge for food 

insecure population. However, volatile food prices and hunger have long been a feature of 

developing economies and the seasonal analysis of the tensions between food prices and 

income generation provide a platform to address structural challenges of food production 

systems, labour and income generation opportunities.   

 

1) Is the methodological approach developed by the MCES able to overcome 

some of the shortcomings of using food prices in real terms in measuring the 

impacts of food price fluctuations on food and nutrition security of poor 

population in low-income countries? 
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The discussion of the three preceding sub-questions help articulate the answer to this over-

arching research question and to discuss the statistical implications of the methodological 

approach of the MCES. As described in Chapter 1, the criticisms of the construct of real food 

prices and their deflators (i.e. US CPI) reside in the fact that they are based on measures 

centred on economies and societies that have experienced sustained income growth. This 

methodological factor implied that the dominant discourse on food prices was characterized 

by contradicting positions and emphasized the need for better measurements of food price 

changes. In particular this thesis aims at developing a measurement of food price changes on 

food and nutrition security with parameters that are relevant to the context where food 

insecurity occurs the most. Prices need to be calculated in ways that are relevant to the 

context and individuals who are mostly affected by them: poor populations who have not 

enjoyed income growth and for whom the US CPI is not an appropriate deflator. 

 

The MCES is an intuitively appealing metric for describing the short-term impact of volatile 

food prices on the food and nutrition security of different income groups. It is set on a sound 

theoretical base as regards to the understanding of economy-wide processes of poor agrarian 

contexts and consumer behaviour (Chapter 3). The core of the methodological improvement 

resides in the dynamic relationship between food prices and disposable income serving as a 

proxy for food affordability. Firstly, it allows to differentiate between impacts on people with 

different incomes. Low-income food buyers assign high priority to food expenditure, spending 

a large portion of their income on food. For them, food price increases, especially in the short–

term, can lead to larger reduction in disposable income with consequent effects on nutrition, 

health and non-food expenditure (such as investment in schooling and income generation 

activities). Better off food buyers, who devote a smaller proportion of their income to food, do 

not have to prioritise food in the same way. The possibility to discern the ways in which food 

prices may impact different income groups, enriches the understanding of the problem. 

Secondly, the MCES is able to translate the tensions between food prices and income into a 

seasonal perspective, introducing an often neglected dimension of food and nutrition 

insecurity that represents chronic challenges of the global food systems.  

 

The MCES statistical properties are assessed through three robustness checks. The results 

suggest that the MCES is generally statistically robust and provides methodological 

improvements in relation to the use of individual food price data in the context of monitoring 

and assessing food and nutrition security deterioration as a result of food price fluctuations. 
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The robustness checks confirm that the MCES statistically contributes to the models and 

estimation of the impacts of food price fluctuations on food and nutrition security, without 

adding further layers of complexity. 

 

2) Bearing in mind the need to measure and respond to food price shocks in a 

timely and effective manner, is the MCES a viable alternative to individual real 

food prices for monitoring the effects of changing food prices on food and 

nutrition security? 

The MCES is a pragmatic effort to contribute to the methodological improvements needed in 

assessing, monitoring and reporting the effects of food price fluctuations on food and nutrition 

security. The conceptualization of the MCES is guided by a set of criteria that include: 

o Reproducibility: the results can be replicated by anyone at any time, since all the 

necessary resources and methodology are transparently and accurately provided and 

explained. 

o Simplicity: the information should be accessible to a wide range of audiences 

(domestic policy-makers, media and civil society). 

o Achievability and cost-effectiveness: the indicator should use attainable methods and 

underlying data that can be realistically gathered within reasonable costs.  

o Timeliness and intertemporality: data and methods are easily retraceable and the 

methodology allows for timely responses. In the context of food security and 

agriculture, the inter-temporal criterion emphasizes temporal comparisons on two 

levels. Firstly, the ability to measure the effects of seasonality on food and nutrition 

security. Secondly, the capacity to consider the outcomes of significant short run 

shocks. 

 

In this sense, the MCES represents a reproducible and simple indicator that uses available data 

sources (staple food prices and consumption expenditure). It is characterized by an accessible 

methodology and can address short-run shock situations as well as seasonal fluctuations of 

both food prices and income. Domestic food price data are increasingly available and their 

collection is benefiting from innovation in the Information and Communication Technologies 

(ICT) sector, crowd sourcing and high-frequency data. Datasets such as the FAO Food Price 

Monitoring and Analysis Tool collect and display a vast amount of food data, which is 

accessible to use and present, within a time lag that usually does not exceed a month. The 

variety of food items is also increasing, incorporating commodities that are not relevant on 
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international markets but are fundamental in diets in different contexts. These promising 

avenues can offer effective solutions for improving the measurement and information on food 

availability and affordability without exercising further pressures on statistical offices in low-

income countries.  

 

In closing, this thesis has sought to contribute to the literature on real prices, inconsistency in 

interpreting food crises and lack of timely indicators. It has done so by developing a pragmatic 

and novel methodological approach in measuring the effects of food price changes on food 

and nutrition security. It demonstrates that the contradiction within the debates on food 

prices can arise from the use of real price deflators that are not centred on factors specific to 

the population that experiences food insecurity. This work highlights that analysing the 

impacts of food prices as a dichotomy between international food crises and localised price 

fluctuations misses key dynamics in the creation of food vulnerabilities. 

 

7.3 Limitations of the thesis 

Limitations specific to each of the empirical chapters have already been individually raised. 

This section summarizes the overarching themes and distinguishes two levels in the discussion: 

limitations in the construct of the MCES and limitations of the approaches adopted in its 

validation. 

 

An element that has been closely evaluated from the outset of the thesis, is represented by 

the inclusion of subsistence consumption in the food intake of small scale farmers. Data and 

methods in transforming subsistence consumption into monetary values and ways to 

incorporate this information in the MCES resulted cumbersome and only feasible with 

microlevel data, and therefore difficult to reproduce to higher aggregation levels. In general, 

this tended to violate the simplicity criteria as well as clashing with data accuracy on 

subsistence consumption. It is therefore important to reiterate that the MCES represents the 

cost of a minimum amount of calories from staple foods as a share of the household 

consumption expenditure. It can provide a provisional and initial indication of the 

deterioration of food affordability. The empirical analysis attempts to statistically control for 

subsistence consumption correcting for a set of variable, such as land ownership, sale of 

agricultural products and home garden cultivation, and produces robust estimates on the 

association between the MCES and comparator measures of food and nutrition security. 
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A second limitation linked to the MCES’s construct relates to the intra-household power of the 

indicator. Because the MCES incorporates food prices and household expenditure, it can offer 

a first indication of inter-household differences in reacting and absorbing food price shocks, 

monitor purchasing power of different income groups and signal critical situations (cyclical as 

well as unexpected) in a timely manner. However, nutritional status is an issue pertinent to the 

individual and managed via mechanisms that operate within the household. Therefore 

household level analysis can overshadow intra-household mechanisms that shape food and 

nutrition security. The construct and the validation assessment of the MCES is informed by the 

methodological practices in economics and nutrition science and the availability of data 

sources. On the one hand, the calculation of the MCES requires market price data of food, 

information on household’s composition and household expenditure and, on the other hand, 

the econometric models required for the validation assessment necessitate of comparator 

food and nutrition security indicators (at both household and individual level) and a wide 

range of comparator measure control variables. However, due to the scarcity of datasets that 

incorporate both levels of information (household and individual) and the absence of data on 

either market prices or monetary expenditure in nutritional assessments, the analysis had few 

options beyond using household level data offered by household budget surveys Therefore, 

the MCES is not a food price indicator that allows direct reading of intra-household effects of 

food price increases on food and nutrition security. Alternatively, it should be interpreted as a 

first entry point to identify adverse effects food price shock on food insecurity and nutrition 

that can help identifying intra-household food security repercussions of high food prices. As 

seen in Bangladesh validation exercise, the availability of anthropometric indicators for 

children under 5 and adults, allowed to start unveiling signals of protection mechanisms 

towards more vulnerable members of the household. 

 

Limitations more specific to the validation analysis reflect the nature and the availability of 

datasets. In particular, to the author’s knowledge, datasets that incorporate market food 

prices at disaggregated level, household consumption expenditure and different food and 

nutrition security comparator measures, are infrequent. Longitudinal and panel data are 

indeed more appropriate to assess over time impacts of food price variations on food and 

nutrition security, using Regression Discontinuity Designs (RDD) or Instrumental Variables (IV) 

to evaluate the impact of food price variations over time. Quantifying the full set of pathways 

that link food price variations to nutritional outcomes is an empirical challenge that is well-

recognized. This is also epitomized by the limited economic literature in the domain. Especially 
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in the long term, nutritional and health impacts of increased food prices get diluted with other 

factors. Concurrently, the literature of food price effects mainly rely on estimates produced 

with model simulations, which are based on stringent assumptions and have limited number of 

spatial observations of food prices. With this initial stage of the MCES validation, the thesis 

contributes in using micro-level data and highly disaggregated food prices. 

 

7.4 Applications of the MCES and indication for future 

research 

Stability of food access, availability and utilization is central to ensure food security. Seasonal 

climatic variations that can cause seasonal food restrictions affects both rural and urban poor. 

However, the seasonal characteristic of food production and consumption is often neglected in 

the design of agricultural interventions and omitted in food security policies. Mainstreaming 

seasonal outlooks in interventions is however crucial to provide adequate solutions to tackle 

the triad of seasonal hunger, lack of income generation opportunity and seasonal health-

related adversities. The methodology of the MCES can prove to be a helpful starting point to 

re-introduce an important feature that affects rural livelihoods. It can allow a timely and cost-

effective overview of seasonal patterns that characterize food prices in relation to income, 

offering a quick glance of the status of calories affordability with different aggregation levels – 

from national to household level. However, this exercise represents only a preliminary attempt 

to indicate a better alternative approached to look at the different manifestations of food 

price increases on food and nutrition security. This thesis may provide some grounds on which 

future research could build the grounds for different exploration of the interlinkages between 

food prices and food vulnerabilities.  

 

For example, future research could expand on the different levels of food prices by using 

longitudinal surveys or panel data and adapting the lack of price data with alternative 

approaches. This work represents a grounding step in the MCES validation that considered 

nutritional validity a core criteria for the validity of the indicator. Assessing the nutrition 

validity implies the use of surveys that include the collection of disaggregated food prices in 

order to ensure high representativeness of the prices that are paid by the households. Further 

research that adopts a relaxed nutrition validity criteria on the selection of data sources can 

adopt prices deriving from other datasets, increasing the number of available datasets to 

perform further analysis with the MCES. In particular, the assessment of temporal changes of 
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the impacts of the MCES on food and nutrition security, requires longitudinal data. This allows 

the additional evaluations on the impacts of food price changes over time and assessment of 

the impacts of both food price increases and decreases. Are decreasing prices detrimental for 

certain groups of households? What are the pathways between declining prices and food 

insecurity?  Longitudinal datasets contain information on household consumption expenditure 

over a period of time supporting an analysis that looks at the evolution of food price changes 

in comparison to disposable income. This step represents a fundamental improvement in the 

possibility of the MCES to provide valuable information in terms of measurement of food 

affordability and impacts on food and nutrition.  

 

The MCES can complement other early warning systems, such as remote sensing, crop 

production situation assessment and rainfall monitoring. After the 2007-2008 food price crisis 

large amount of resources have been invested to monitor prices of basic food items as well as 

initiatives to gather, process and deliver information on soil quality, crop productions and 

rainfalls. Several UN agencies have launched initiatives to explore the use of “big data” to 

accelerate the discovery of information and use the technologies for sustainable development 

and humanitarian action2. Price data can be gathered directly by consumers or via statistical 

models that look at price levels using social media (UN Global Pulse, 2014). These resources 

are valuable for developing future work for assessing the MCES methodology for looking at 

different food price cycles and expand the number of countries to perform further 

assessments of the food price indicator. A preliminary example of the potentials in using such 

data sources is presented in Annex I. After having calculated the MCES at the household level, 

Annex I illustrates the methodology and results of the MCES for higher aggregation levels for 

Mozambique and Bangladesh. Country average monthly food prices and national accounts for 

household consumption expenditure are used at this stage. This exercise provides an 

evaluation on the MCES methodological approach for a different scale of analysis. Despite 

limitations intrinsic to the data (especially regarding national accounts for household 

consumption expenditure) the MCES provides a more sophisticated picture on food price 

trends over time compared to individual food prices and food price indices. Disaggregating the 

MCES by expenditure groups, allows the assessment of the differential effect of food price 

rises on people with different incomes. The empirical analysis demonstrated that the MCES is 

                                                           

2
 See for example UN Secretary General initiative Global Pulse, G20 funded platform AMIS-Outlook that 

work alongside FAO and WFP to deliver quality and timely data using information and communication 

technology. 
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higher for lower expenditure groups and more volatile over time compared to MCES figures for 

higher expenditure groups. 

 

With regards to intra-household impacts of food prices on food and nutrition security, more 

research is needed on the methods that are better equipped to collect data on these issues. As 

conventional data on nutritional status takes into account children and to some extent 

mothers, more thinking and resources on the research methods and techniques to study 

household and intra-household dynamics would be useful to expand the boundaries of this 

area of study. What are the impacts of food price changes on the nutritional outcome of adult 

members of the household? How do intra-household mechanisms protect or expose 

household members to adverse effects of increasing food prices? Addressing these questions 

will enrich the understanding of the differentiated impacts of shocks on food and nutrition 

security and contribute to the expansion of the analytical framework used to look at food-

related vulnerability. 

 

Finally, the domain of interdisciplinary approaches of food and nutrition analysis offers a wide 

and relatively unexplored area where methodological efforts are still needed. In particular, this 

research casts itself in the broader methodological debate that advocates methodological and 

standardization of data collection instruments. The increasing attention and increasing 

demand of food and nutrition security data has created a momentum for dialogue between 

nutritionists, economics and poverty analysts. For example, efforts have been directed in 

widening and adapting household budget surveys for food and nutrition security analysis. 

However, various areas of tension have been identifies. One is related to the rigidity of single 

disciplines in adapting own methodology, praxis and terminology. The other is related to the 

nature of the phenomenon under analysis and data availability. Food and nutrition security is a 

complex and elusive concept whose measurement has often been limited by data availability. 

While calling for more data collection is an appealing conclusion adopted by many, simple 

consideration on the fact that data do have a cost is often been overlooked (Jerven 2017). 

Costs linked with data include both financial constraints represented by their collection and 

maintenance as well as opportunity cost of competing with other priorities. This thesis engages 

with the broader debate on the importance of identifying pragmatic ways to improve 

measurement and the understanding of the underlying causes of food and nutrition 

(in)security. In particular, the MCES can offer a tangible tool to restate the importance of often 

overlooked factors, such as seasonality of food vulnerability, employing existing data sources. 
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Appendix B Data Overview – Summary statistics 
Mozambique  

  

Variable Observations Mean Std. Dev. Min Max

Main variables

MCES 10605 0.43 0.43 0.001 2.994

HHDS 10697 6.05 2.00 1 12

WHZ 7,575 0.18 1.52 -4.96 5

HAZ 7,623 -1.61 1.69 -5 4.99

WAZ 8,034 -0.80 1.38 -5 4.89

# of meals (adults) 10830 3.27 0.65 1 4

Food Insufficiency 10799 1.61 0.51 1 3

Household head characteristics

Head of the HH is a man 10832 0.69 0.46 0 1

Age 10813 42.23 14.98 13 105

Education  years 10182 2.30 1.05 1 17

Child's and Mothers' characteristics and care

Age (in months) 7536 28.89 16.44 0 60

Child is a boy 7536 0.49 0.50 0 1

Birth Order 7536 1.41 0.66 1 6

Mother's age 7536 30.57 8.05 12 50

Mother's Education (in years) 7363 3.93 2.65 0 12

Duration of Breast feeding (in 

months) 7363 2.05 2.76 0 31

Household characteristics

Household Size 10832 4.72 2.51 1 34

Members with disabilities 10832 0.93 0.26 0 1

Age difference (main woman to 

main man of the HH) 10090 -4.55 6.82 -61 34

Age dependency ratio, young (as 

a percentage of working-age HH 

members) 10814 0.18 0.21 0 1

Age dependency ratio, old (as a 

percentage of working-age HH 

members) 10465 0.07 0.24 0 3

Household Wealth

Monthly household expenditure by expenditure quintile

Q1 2132 243.05 75.17 23.36 356.07

Q2 2143 438.04 52.57 322.53 537.31

Q3 2129 631.83 63.05 487.74 762.11

Q4 2128 926.35 117.62 688.74 1178.41

Q1 2129 2511.591 3297.521 1084.179 81930.48

Household Economic Activity and Assests

Sale of agricultural products 10832 0.24 0.43 0 1

Land Ownership 10832 0.74 0.44 0 1

House Ownership 10831 0.91 0.29 0 1

Livestock Ownership 10751 0.55 0.50 0 1

Housing conditions

High quality Roof 10793 0.43 0.49 0 1

High quality Floor 10794 0.35 0.48 0 1

Improved sanitation 10832 0.26 0.44 0 1

Safe drinking water 10832 0.19 0.39 0 1

Access to electricity 10832 0.22 0.41 0 1

Community/village characteristics

Vicinity to the market 10832 0.75 0.43 0 1

Distance to main road (in Km) 10446 5.83 17.98 0 415

Seasonality and Location

Maize lean season 10661 0.51 0.50 0 1

Rural 10832 0.52 0.50 0 1
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Bangladesh 

 
Source: WFP et al. 2009
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Appendix C Sample upazilas where survey was 

conducted 

 

Source: BHFSNA Report (WFP et al. 2009). 
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Appendix D Poisson Justification 
A number of recent studies have used count data models to analyse the association of 

dietary diversity scores (DDS) with other exogenous variables (Hirvonen 2016, Shibathu 

2015, Snapp 2014).  

While most of the papers do not explicitly justify their use of poisson estimators for DDS, 

for example Hirvonen illustrates how the Poisson distribution fits the unconditional 

distribution of the data he is using extremely well (Fig D. 1). In his study on dietary 

diversity in Ethiopia, Hirvonen (2016) uses Children Dietary Diversity score to assess 

feeding practices of children between 6 and 23 months of age. This dietary diversity score 

includes the following seven food group categories: grains, roots and tubers (e.g. barley, 

enset, maize, teff, and wheat); legumes and nuts; dairy products (milk, yogurt, cheese); 

flesh foods (meat, poultry and fish products); eggs; Vitamin A rich fruits and vegetables; 

and other fruits and vegetables. Totalling the number of food groups consumed by a child 

yields a dietary diversity score ranging in value from zero to seven. 

FigureD. 1 Fitting a Poisson distribution on DDSs (Hirvonen 2016) 

 

Figure D.2 repeats the same exercise and plots the distribution of HDDS of the 

Mozambican case study against Poisson distributions.  

Figure D.2 Fitting a Poisson distribution on the HDDS data used to validate the MCES 
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The Mozambique data fits the poisson distribution reasonable well however, data do not 

exhibit a skewed shape with a preponderance of zeros typical of the Poisson distribution. 

Additionally, one of the fundamental assumptions of the Poisson model (that the mean of 

the outcome variable 𝑌𝑖𝑗 is equal to its variance) does not fully hold, as the variance is 

smaller than the mean.  

Table D1 Summary statistics of HDDS. 

 Observations Mean Variance 

Mozambique 10757 6.031979 4.009762 

 

On the other hand, as the rate of occurrence (lamda) increases the Poisson curve tends to 

“look” like a Normal distribution and less skewed, (Fig D2). Infact, most of the 

demonstrations of perfectly fitting Poisson distribution are based on either ad hoc built 

data or relatively small datasets.  

Figure D.3 The Poisson distribution 
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Appendix E Mozambique Crop Calendar 

 

 

 

 

Source: FEWS NET (http://www.fews.net/southern-africa/mozambique - accessed on 12 May 2017)  
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Appendix F Food Expenditure Pattern –  

Mozambique 
 

 

Note: Staples include cereals and tuber flours (maize, wheat, sorghum, millet, mandioca and others ), 

tubers (sweet potato, fresh and dry mandioca), and cereals -in grains- (rice, maize, wheat, oat, sorghum, 

millet, rye and barley). 

Source: Author, using IOF 2008-2009 data
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Appendix G Full Regression Results 
Mozambique 

Table G 1 Regression results – MCES and HDDS and SAFI indicators - Mozambique 

 

  

Poisson OL OL

VARIABLES HDDS meals_number food_suff

MCES -0.257*** -0.910*** -0.830***

(0.00876) (0.0536) (0.0582)

Sunflower_oil__price 0.000122*** -0.000491 -6.79e-05

(3.83e-05) (0.000382) (0.000351)

Dried_fish_price 0.000208*** -0.00122*** 0.000841*

(6.87e-05) (0.000464) (0.000506)

Serra_fish_price 3.15e-05 0.000961 0.00489***

(0.000138) (0.000955) (0.00116)

hhsize 0.0237*** 0.124*** 0.0242**

(0.00124) (0.00973) (0.00950)

HSex -0.0436*** -0.296*** -0.396***

(0.00648) (0.0456) (0.0468)

hage -0.00135*** -0.00518*** -0.00275

(0.000250) (0.00175) (0.00188)

Aged_DepRat -0.0289** 0.156 -0.0507

(0.0142) (0.0956) (0.0972)

Young_DepRat -0.00584 0.0277 -0.0543

(0.0147) (0.101) (0.111)

land_ownership -0.0666*** -0.576*** -0.436***

(0.00812) (0.0626) (0.0642)

House_ownership 0.00207 0.0147 -0.0168

(0.0107) (0.0827) (0.0793)

livestock_ownership 0.000914 0.173*** 0.279***

(0.00639) (0.0453) (0.0488)

Sale_agr_crp 0.0262*** 0.181*** 0.399***

(0.00711) (0.0495) (0.0553)

Dist_mainroad -0.00133*** -0.00128* -0.00229*

(0.000221) (0.000703) (0.00134)

news -0.0731*** 0.0266 -0.229***

(0.00406) (0.0288) (0.0311)

Urban 0.155*** 0.439*** 0.324***

(0.00738) (0.0502) (0.0547)

maize_lean_season 0.0524*** 0.181*** 0.434***

(0.00564) (0.0399) (0.0425)

Constant 1.971***

(0.0225)

Constant cut1 -5.268*** -1.157***

(0.191) (0.168)

Constant cut2 -2.838*** 3.786***

(0.163) (0.189)

Constant cut3 0.152

(0.156)

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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OL: Ordered Logistic model 

Table G 2 Regression results – MCES and Child Anthropometrics - Mozambique 
OLS OLS

VARIABLES whz06 haz06

MCES -0.178** -0.204**

(0.0813) (0.0924)

Sunflower_oil__price -0.000630* -0.000440

(0.000371) (0.000426)

Serra_fish_price 0.00145 -0.00169

(0.00126) (0.00149)

Dried_fish_price 0.000315 8.69e-05

(0.000609) (0.000662)

Child_Sex -0.125** -0.259***

(0.0503) (0.0584)

Child_age_group 0.00371 -0.192***

(0.0203) (0.0223)

BO -0.0791* 0.273***

(0.0470) (0.0521)

child_ill 0.335*** 0.123*

(0.0568) (0.0679)

safe_water 0.0435 -0.0937

(0.0895) (0.100)

improved_sanit -0.0384 0.0341

(0.0787) (0.0870)

Breastfeed_months 0.0404*** -0.0351***

(0.00927) (0.0110)

hgender1 0.0328 -0.0546

(0.0624) (0.0715)

heduc1 0.0567* 0.114***

(0.0297) (0.0344)

hhsize 0.00446 -0.0159

(0.0141) (0.0167)

hage 0.00387 0.00616**

(0.00262) (0.00313)

share_of_kids 0.119 -0.491**

(0.176) (0.223)

Aged_DepRat 0.0547 -0.149

(0.154) (0.218)

land_ownership -0.128 -0.176*

(0.0878) (0.0983)

livestock_ownership 0.0283 -0.00866

(0.0609) (0.0696)

Sale_agr_crp -0.0944 0.0513

(0.0652) (0.0766)

maize_lean_season -0.271*** 0.120**

(0.0514) (0.0610)

Urban 0.0701 0.165**

(0.0686) (0.0797)

news 0.0458 0.268***

(0.0396) (0.0461)

Constant -0.701*** -1.725***

(0.269) (0.303)

R-squared 0.036 0.068

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Bangladesh 

Table G 3. Regression results – MCES and HDDS and SAFI indicators – Bangladesh 

 

OLS OL OL

VARIABLES

Food 

Consumptio

n Score

N. of 

meals- 

Adults

N. of 

meals- 

Children

MCES_new -27.16*** -1.536*** -1.343***

(7.314) (0.514) (0.398)

dal_low_price 0.00564 0.0136*** 0.0132***

(0.0156) (0.00356) (0.00216)

edible_oil_price 0.0368** -0.0115*** -0.00189

(0.0158) (0.00316) (0.00250)

hhsize 1.105*** 0.0464** 0.0338**

(0.119) (0.0224) (0.0141)

Sex 0.672 0.0309 -0.0874

(0.765) (0.165) (0.136)

Age 0.124*** -0.000401 -0.00688***

(0.0149) (0.00305) (0.00248)

Educ 10.20*** 0.845*** 0.127**

(0.419) (0.0861) (0.0578)

empl_status 5.962*** 0.737*** 0.222***

(0.492) (0.0945) (0.0749)

dependency_ratio -2.351*** -0.163*** -0.0284

(0.311) (0.0578) (0.0408)

M_status -0.669* -0.150* 0.0172

(0.386) (0.0829) (0.0995)

garden_cultiv 3.126*** 0.0245 0.0672

(0.739) (0.138) (0.101)

field_cultiv 3.727*** 0.376*** 0.148**

(0.470) (0.0952) (0.0708)

large_livestock -1.784*** 0.00263 0.168***

(0.418) (0.0853) (0.0628)

medium_livestock -0.940* -0.163* 0.0837

(0.495) (0.0918) (0.0764)

small_livestock 3.566*** 0.255*** 0.0718

(0.474) (0.0954) (0.0700)

lack_transp -1.113* 0.448*** -0.108

(0.626) (0.136) (0.0755)

poor_road -1.186** 0.290** -0.277***

(0.538) (0.120) (0.0717)

area -6.772*** -0.334*** -0.104

(0.462) (0.0945) (0.0651)

DIV_CODE -0.0728 -0.0267 -0.0345*

(0.124) (0.0261) (0.0176)

food_aid -0.00273 -0.0159* 0.00892

(0.0796) (0.00867) (0.00802)

Constant cut1 -5.647*** -3.686***

(0.466) (0.355)

Constant cut2 -2.738*** -2.714***

(0.437) (0.342)

Constant cut3 4.479*** -0.250

(0.438) (0.334)

Constant cut4 5.872*** 0.866***

(0.444) (0.334)

Constant cut5 7.453*** 1.954***

(0.503) (0.337)

Constant cut6 9.160*** 2.918***

(0.832) (0.339)

Constant 40.82***

(2.093)

Observations 9,996 9,996 4,312

R-squared 0.218

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

OL: Ordered Logistics

N. of meals -Adults indicates the number of meals eaten by adult member 1d before the interview

N. of meals -Children indicates the number of meals eaten by children 1d before the interview
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Table G 4 Regression results – MCES and Child Antropometrics – Bangladesh 
OLS OLS OLS

VARIABLES WHZ_CHILD HAZ_CHILD MUAC_Mother

MCES_new 0.112** -0.392*** -3.865***

-0.0577 -0.077 -1.409

dal_low_price -0.00600*** 0.0102*** 0.131***

(0.00150) (0.00183) (0.0351)

edible_oil_price -0.0151*** 0.0104*** 0.100***

(0.00125) (0.00155) (0.0287)

hhsize 0.0175** 0.0703*** -1.016***

(0.00751) (0.0101) (0.233)

Sex -0.745*** 0.214*** 19.11***

(0.0525) (0.0695) (1.429)

Age 0.00656*** -0.00958***

(0.00157) (0.00197)

Educ 0.355*** -0.592***

(0.0346) (0.0467)

dependency_ratio 0.265*** 0.221*** -2.467***

(0.0305) (0.0374) (0.680)

age_group -0.134*** -0.589***

(0.0191) (0.0236)

child_sex -0.0425 0.0601

(0.0328) (0.0424)

BO 0.533*** -0.313***

(0.0466) (0.0542)

Milk_yest -0.250*** -1.285*** 2.903***

(0.0453) (0.0630) (1.057)

vitamin_A -0.0327 0.422***

(0.0460) (0.0522)

oedema 0.00348 -0.138

(0.262) (0.288)

large_livestock 0.196*** 0.130** -0.412

(0.0421) (0.0530) (0.912)

medium_livestock 0.327*** -0.253*** -5.070***

(0.0518) (0.0586) (1.045)

small_livestock -0.338*** -0.195*** 4.123***

(0.0418) (0.0520) (0.915)

toilet 0.634** 2.267*** -3.886

(0.260) (0.312) (7.040)

safe_water -1.007*** -2.428*** -4.118***

(0.0705) (0.126) (1.535)

empl_status 0.172*** 0.638*** 3.780***

(0.0437) (0.0608) (1.029)

area 0.0683 0.144*** -9.662***

(0.0449) (0.0523) (1.015)

DIV_CODE 0.00104 -0.113*** 0.103

(0.0117) (0.0136) (0.268)

food_aid -0.0377*** -0.0201*** -1.130***

(0.00757) (0.00750) (0.245)

Constant 1.140*** -0.188 211.7***

(0.340) (0.410) (8.609)

Observations 7,318 7,458 6,738

R-squared 0.319 0.410 0.253

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Appendix H Marginal effect graphs and diagnostics 
 

Mozambique 

 

Marginal Effect Graphs – MCES and Food and nutrition security indicators. Association over 

survey quarter and expenditure quintile. 
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Child Stunting (by HAZ) 

  

 

Legend: 

HDDS: Household dietary diversity score with values that range between 0 to 12 

Number of Meals: refers to adults meals frequency in the household (0-3) 

Food sufficiency: answers to the question:During the past month the food in the household 

was: insufficient, sufficient, more than sufficient. Ranges from 1 to 3.  

Child wasting (by whz): refers to acute malnutrition among children under 5 year of age, 

calculated with weight-for-height z-score.  

Child stunting (by haz): refers to chronic malnutrition among children under 5 year of age, 

calculated with height-for-age z-score.  
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Marginal Effects Diagnostics 

1) MCES and HDDS over survey quarter 

  
Note: dy/dx for factor levels is the discrete change from the base level.

                                                                                

            4      .0239119   .0498289     0.48   0.631    -.0737509    .1215746

            3     -.3476057   .0501142    -6.94   0.000    -.4458276   -.2493838

            2     -.4021838   .0503535    -7.99   0.000     -.500875   -.3034927

survey_quarter  

                                                                                

                      dy/dx   Std. Err.      z    P>|z|     [95% Conf. Interval]

                            Delta-method

                                                                                

dy/dx w.r.t. : 2.survey_quarter 3.survey_quarter 4.survey_quarter

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =     10,136

. margins, dydx(survey_quarter)

                                                                

     (4 vs 1)      .0239119   .0498289     -.0737509    .1215746

     (3 vs 1)     -.3476057   .0501142     -.4458276   -.2493838

     (2 vs 1)     -.4021838   .0503535      -.500875   -.3034927

survey_quarter  

                                                                

                   Contrast   Std. Err.     [95% Conf. Interval]

                            Delta-method

                                                                

                                                  

        Joint             3      126.36     0.0000

     (4 vs 1)             1        0.23     0.6313

     (3 vs 1)             1       48.11     0.0000

     (2 vs 1)             1       63.80     0.0000

survey_quarter  

                                                  

                         df        chi2     P>chi2

                                                  

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.survey_quarter
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2) MCES and HDDS over expenditure  quintiles 

  

Note: dy/dx for factor levels is the discrete change from the base level.

                                                                              

          5      1.481099   .1596574     9.28   0.000     1.168176    1.794021

          4      1.021541   .0720031    14.19   0.000     .8804176    1.162665

          3      .9611152   .0615071    15.63   0.000     .8405634    1.081667

          2      .6608009    .058909    11.22   0.000     .5453414    .7762603

 expquintile  

                                                                              

                    dy/dx   Std. Err.      z    P>|z|     [95% Conf. Interval]

                          Delta-method

                                                                              

dy/dx w.r.t. : 2.expquintile 3.expquintile 4.expquintile 5.expquintile

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =     10,136

. margins, dydx(expquintile)

                                                              

   (5 vs 1)      1.481099   .1596574      1.168176    1.794021

   (4 vs 1)      1.021541   .0720031      .8804176    1.162665

   (3 vs 1)      .9611152   .0615071      .8405634    1.081667

   (2 vs 1)      .6608009    .058909      .5453414    .7762603

 expquintile  

                                                              

                 Contrast   Std. Err.     [95% Conf. Interval]

                          Delta-method

                                                              

                                                

      Joint             4      308.61     0.0000

   (5 vs 1)             1       86.06     0.0000

   (4 vs 1)             1      201.28     0.0000

   (3 vs 1)             1      244.17     0.0000

   (2 vs 1)             1      125.83     0.0000

 expquintile  

                                                

                       df        chi2     P>chi2

                                                

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.expquintile
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3) MCES and Meals Number over survey quarter 

  

Note: dy/dx for factor levels is the discrete change from the base level.

                                                                                

            4      .0916701    .018408     4.98   0.000      .055591    .1277491

            3      .0733557    .018042     4.07   0.000     .0379941    .1087173

            2     -.0035319   .0185491    -0.19   0.849    -.0398876    .0328237

survey_quarter  

                                                                                

                      dy/dx   Std. Err.      z    P>|z|     [95% Conf. Interval]

                            Delta-method

                                                                                

dy/dx w.r.t. : 2.survey_quarter 3.survey_quarter 4.survey_quarter

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =     10,168

. margins, dydx(survey_quarter)

                                                                

     (4 vs 1)      .0916701    .018408       .055591    .1277491

     (3 vs 1)      .0733557    .018042      .0379941    .1087173

     (2 vs 1)     -.0035319   .0185491     -.0398876    .0328237

survey_quarter  

                                                                

                   Contrast   Std. Err.     [95% Conf. Interval]

                            Delta-method

                                                                

                                                  

        Joint             3       44.64     0.0000

     (4 vs 1)             1       24.80     0.0000

     (3 vs 1)             1       16.53     0.0000

     (2 vs 1)             1        0.04     0.8490

survey_quarter  

                                                  

                         df        chi2     P>chi2

                                                  

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.survey_quarter
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4) MCES and Meals Number over expenditure  quintiles 

  

Note: dy/dx for factor levels is the discrete change from the base level.

                                                                              

          5      .4993206   .0519628     9.61   0.000     .3974753    .6011659

          4      .3419761   .0286217    11.95   0.000     .2858787    .3980735

          3      .2563944   .0238583    10.75   0.000      .209633    .3031559

          2      .1876796   .0226231     8.30   0.000     .1433392      .23202

 expquintile  

                                                                              

                    dy/dx   Std. Err.      z    P>|z|     [95% Conf. Interval]

                          Delta-method

                                                                              

dy/dx w.r.t. : 2.expquintile 3.expquintile 4.expquintile 5.expquintile

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =     10,168

. margins, dydx(expquintile)

                                                              

   (5 vs 1)      .4993206   .0519628      .3974753    .6011659

   (4 vs 1)      .3419761   .0286217      .2858787    .3980735

   (3 vs 1)      .2563944   .0238583       .209633    .3031559

   (2 vs 1)      .1876796   .0226231      .1433392      .23202

 expquintile  

                                                              

                 Contrast   Std. Err.     [95% Conf. Interval]

                          Delta-method

                                                              

                                                

      Joint             4      203.35     0.0000

   (5 vs 1)             1       92.34     0.0000

   (4 vs 1)             1      142.76     0.0000

   (3 vs 1)             1      115.49     0.0000

   (2 vs 1)             1       68.82     0.0000

 expquintile  

                                                

                       df        chi2     P>chi2

                                                

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.expquintile
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5) MCES and Food sufficiency over survey quarter 

  

Note: dy/dx for factor levels is the discrete change from the base level.

                                                                                

            4      .1354044   .0144565     9.37   0.000     .1070702    .1637385

            3      .0666238   .0145576     4.58   0.000     .0380914    .0951562

            2      .0060611     .01442     0.42   0.674    -.0222015    .0343237

survey_quarter  

                                                                                

                      dy/dx   Std. Err.      z    P>|z|     [95% Conf. Interval]

                            Delta-method

                                                                                

dy/dx w.r.t. : 2.survey_quarter 3.survey_quarter 4.survey_quarter

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =     10,144

. margins, dydx(survey_quarter)

                                                                

     (4 vs 1)      .1354044   .0144565      .1070702    .1637385

     (3 vs 1)      .0666238   .0145576      .0380914    .0951562

     (2 vs 1)      .0060611     .01442     -.0222015    .0343237

survey_quarter  

                                                                

                   Contrast   Std. Err.     [95% Conf. Interval]

                            Delta-method

                                                                

                                                  

        Joint             3      118.55     0.0000

     (4 vs 1)             1       87.73     0.0000

     (3 vs 1)             1       20.94     0.0000

     (2 vs 1)             1        0.18     0.6742

survey_quarter  

                                                  

                         df        chi2     P>chi2

                                                  

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.survey_quarter 
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6) MCES and Food sufficiency over expenditure quintiles 

  Note: dy/dx for factor levels is the discrete change from the base level.

                                                                              

          5      .3507314   .0380365     9.22   0.000     .2761812    .4252816

          4      .2611567   .0226002    11.56   0.000      .216861    .3054524

          3      .2171679   .0194101    11.19   0.000     .1791248    .2552109

          2      .1239578   .0188833     6.56   0.000     .0869472    .1609683

 expquintile  

                                                                              

                    dy/dx   Std. Err.      z    P>|z|     [95% Conf. Interval]

                          Delta-method

                                                                              

dy/dx w.r.t. : 2.expquintile 3.expquintile 4.expquintile 5.expquintile

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =     10,144

. margins, dydx(expquintile)

                                                              

   (5 vs 1)      .3507314   .0380365      .2761812    .4252816

   (4 vs 1)      .2611567   .0226002       .216861    .3054524

   (3 vs 1)      .2171679   .0194101      .1791248    .2552109

   (2 vs 1)      .1239578   .0188833      .0869472    .1609683

 expquintile  

                                                              

                 Contrast   Std. Err.     [95% Conf. Interval]

                          Delta-method

                                                              

                                                

      Joint             4      200.31     0.0000

   (5 vs 1)             1       85.03     0.0000

   (4 vs 1)             1      133.53     0.0000

   (3 vs 1)             1      125.18     0.0000

   (2 vs 1)             1       43.09     0.0000

 expquintile  

                                                

                       df        chi2     P>chi2

                                                

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.expquintile
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7) MCES and child wasting (by whz) over survey quarter 

  Note: dy/dx for factor levels is the discrete change from the base level.

                                                                                

            4      .1598432   .0924548     1.73   0.084    -.0214197    .3411061

            3     -.1488431   .0796537    -1.87   0.062    -.3050087    .0073225

            2     -.1014758   .0762728    -1.33   0.183    -.2510129    .0480613

survey_quarter  

                                                                                

                      dy/dx   Std. Err.      t    P>|t|     [95% Conf. Interval]

                            Delta-method

                                                                                

dy/dx w.r.t. : 2.survey_quarter 3.survey_quarter 4.survey_quarter

Expression   : Linear prediction, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =      4,042

. margins, dydx(survey_quarter)

                                                                

     (4 vs 1)      .1598432   .0924548     -.0214197    .3411061

     (3 vs 1)     -.1488431   .0796537     -.3050087    .0073225

     (2 vs 1)     -.1014758   .0762728     -.2510129    .0480613

survey_quarter  

                                                                

                   Contrast   Std. Err.     [95% Conf. Interval]

                            Delta-method

                                                                

                                                  

   Denominator         4012

                

        Joint             3        6.17     0.0004

     (4 vs 1)             1        2.99     0.0839

     (3 vs 1)             1        3.49     0.0617

     (2 vs 1)             1        1.77     0.1835

survey_quarter  

                                                  

                         df           F        P>F

                                                  

Expression   : Linear prediction, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.survey_quarter 

  Variables that uniquely identify margins: MCES survey_quarter

. marginsplot, noci
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8) MCES and child wasting (by whz) over expenditure quintile 

  Note: dy/dx for factor levels is the discrete change from the base level.

                                                                              

          5     -.7177145   .2986802    -2.40   0.016    -1.303294   -.1321355

          4      .0452849   .1178563     0.38   0.701    -.1857788    .2763487

          3      .0030719   .0883489     0.03   0.972    -.1701411    .1762848

          2      .0299634   .0796425     0.38   0.707    -.1261801     .186107

 expquintile  

                                                                              

                    dy/dx   Std. Err.      t    P>|t|     [95% Conf. Interval]

                          Delta-method

                                                                              

dy/dx w.r.t. : 2.expquintile 3.expquintile 4.expquintile 5.expquintile

Expression   : Linear prediction, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =      4,042

. margins, dydx(expquintile)

                                                              

   (5 vs 1)     -.7177145   .2986802     -1.303294   -.1321355

   (4 vs 1)      .0452849   .1178563     -.1857788    .2763487

   (3 vs 1)      .0030719   .0883489     -.1701411    .1762848

   (2 vs 1)      .0299634   .0796425     -.1261801     .186107

 expquintile  

                                                              

                 Contrast   Std. Err.     [95% Conf. Interval]

                          Delta-method

                                                              

                                                

 Denominator         4010

              

      Joint             4        1.65     0.1587

   (5 vs 1)             1        5.77     0.0163

   (4 vs 1)             1        0.15     0.7008

   (3 vs 1)             1        0.00     0.9723

   (2 vs 1)             1        0.14     0.7068

 expquintile  

                                                

                       df           F        P>F

                                                

Expression   : Linear prediction, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.expquintile

  Variables that uniquely identify margins: MCES expquintile

. marginsplot, noci
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9) MCES and child stunting (by haz) over survey quarter 

  Note: dy/dx for factor levels is the discrete change from the base level.

                                                                                

            4     -.1974944   .1025279    -1.93   0.054    -.3985058    .0035169

            3     -.2051237   .0888562    -2.31   0.021     -.379331   -.0309165

            2     -.1769158   .0903653    -1.96   0.050    -.3540817    .0002502

survey_quarter  

                                                                                

                      dy/dx   Std. Err.      t    P>|t|     [95% Conf. Interval]

                            Delta-method

                                                                                

dy/dx w.r.t. : 2.survey_quarter 3.survey_quarter 4.survey_quarter

Expression   : Linear prediction, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =      4,065

. margins, dydx(survey_quarter)

                                                                

     (4 vs 1)     -.1974944   .1025279     -.3985058    .0035169

     (3 vs 1)     -.2051237   .0888562      -.379331   -.0309165

     (2 vs 1)     -.1769158   .0903653     -.3540817    .0002502

survey_quarter  

                                                                

                   Contrast   Std. Err.     [95% Conf. Interval]

                            Delta-method

                                                                

                                                  

   Denominator         4035

                

        Joint             3        2.49     0.0584

     (4 vs 1)             1        3.71     0.0541

     (3 vs 1)             1        5.33     0.0210

     (2 vs 1)             1        3.83     0.0503

survey_quarter  

                                                  

                         df           F        P>F

                                                  

Expression   : Linear prediction, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.survey_quarter 
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MCES and child stunting (by haz) over expenditure quintile 

  Note: dy/dx for factor levels is the discrete change from the base level.

                                                                              

          5      .2948374   .3315735     0.89   0.374    -.3552298    .9449045

          4      .2576784   .1531505     1.68   0.093    -.0425811     .557938

          3      .1290799   .1041644     1.24   0.215    -.0751398    .3332996

          2      .0497797   .0927215     0.54   0.591    -.1320056     .231565

 expquintile  

                                                                              

                    dy/dx   Std. Err.      t    P>|t|     [95% Conf. Interval]

                          Delta-method

                                                                              

dy/dx w.r.t. : 2.expquintile 3.expquintile 4.expquintile 5.expquintile

Expression   : Linear prediction, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =      4,065

. margins, dydx(expquintile)

                                                              

   (5 vs 1)      .2948374   .3315735     -.3552298    .9449045

   (4 vs 1)      .2576784   .1531505     -.0425811     .557938

   (3 vs 1)      .1290799   .1041644     -.0751398    .3332996

   (2 vs 1)      .0497797   .0927215     -.1320056     .231565

 expquintile  

                                                              

                 Contrast   Std. Err.     [95% Conf. Interval]

                          Delta-method

                                                              

                                                

 Denominator         4033

              

      Joint             4        0.99     0.4137

   (5 vs 1)             1        0.79     0.3739

   (4 vs 1)             1        2.83     0.0925

   (3 vs 1)             1        1.54     0.2153

   (2 vs 1)             1        0.29     0.5914

 expquintile  

                                                

                       df           F        P>F

                                                

Expression   : Linear prediction, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.expquintile

  Variables that uniquely identify margins: MCES expquintile

. marginsplot, noci
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Bangladesh 
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Marginal Effects Diagnostics 

1) MCES and FCS over expenditure quintile 

 

  

Note: dy/dx for factor levels is the discrete change from the base level.

                                                                                       

             richest       9.97854   1.516086     6.58   0.000     7.006705    12.95038

              fourth      9.390138   .8497229    11.05   0.000     7.724509    11.05577

               third      7.126086   .6134613    11.62   0.000     5.923578    8.328594

              second      5.174983   .5892736     8.78   0.000     4.019887    6.330078

Expenditure_quintiles  

                                                                                       

                             dy/dx   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                   Delta-method

                                                                                       

               5.Expenditure_quintiles

dy/dx w.r.t. : 2.Expenditure_quintiles 3.Expenditure_quintiles 4.Expenditure_quintiles

Expression   : Linear prediction, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =      9,996

. margins, dydx(Expenditure_quintiles)

                                                                       

(richest vs poorest)       9.97854   1.516086      7.006705    12.95038

 (fourth vs poorest)      9.390138   .8497229      7.724509    11.05577

  (third vs poorest)      7.126086   .6134613      5.923578    8.328594

 (second vs poorest)      5.174983   .5892736      4.019887    6.330078

Expenditure_quintiles  

                                                                       

                          Contrast   Std. Err.     [95% Conf. Interval]

                                   Delta-method

                                                                       

                                                         

          Denominator         9967

                       

               Joint             4       43.95     0.0000

(richest vs poorest)             1       43.32     0.0000

 (fourth vs poorest)             1      122.12     0.0000

  (third vs poorest)             1      134.94     0.0000

 (second vs poorest)             1       77.12     0.0000

Expenditure_quintiles  

                                                         

                                df           F        P>F

                                                         

Expression   : Linear prediction, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.Expenditure_quintiles
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3) MCES and Meals number (adults) over expenditure quintile 

                                                                                         

             richest      .0477024   .0260029     1.83   0.067    -.0032624    .0986672

              fourth      .0654992   .0198424     3.30   0.001     .0266088    .1043895

               third      .0476207   .0148941     3.20   0.001     .0184288    .0768127

              second      .0341536   .0132978     2.57   0.010     .0080903    .0602168

Expenditure_quintiles  

                                                                                       

                             dy/dx   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                   Delta-method

                                                                                       

               5.Expenditure_quintiles

dy/dx w.r.t. : 2.Expenditure_quintiles 3.Expenditure_quintiles 4.Expenditure_quintiles

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =      9,996

. margins, dydx(Expenditure_quintiles)

                                                                       

(richest vs poorest)      .0477024   .0260029     -.0032624    .0986672

 (fourth vs poorest)      .0654992   .0198424      .0266088    .1043895

  (third vs poorest)      .0476207   .0148941      .0184288    .0768127

 (second vs poorest)      .0341536   .0132978      .0080903    .0602168

Expenditure_quintiles  

                                                                       

                          Contrast   Std. Err.     [95% Conf. Interval]

                                   Delta-method

                                                                       

                                                         

               Joint             4       12.96     0.0115

(richest vs poorest)             1        3.37     0.0666

 (fourth vs poorest)             1       10.90     0.0010

  (third vs poorest)             1       10.22     0.0014

 (second vs poorest)             1        6.60     0.0102

Expenditure_quintiles  

                                                         

                                df        chi2     P>chi2

                                                         

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.Expenditure_quintiles
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MCES and Meals number (children) over expenditure quintile 

 

  Note: dy/dx for factor levels is the discrete change from the base level.

                                                                                       

             richest     -.4467127   .1841028    -2.43   0.015    -.8075477   -.0858778

              fourth     -.1581629   .1075261    -1.47   0.141    -.3689103    .0525845

               third     -.0698872   .0789432    -0.89   0.376    -.2246131    .0848387

              second     -.0919655   .0507551    -1.81   0.070    -.1914437    .0075127

Expenditure_quintiles  

                                                                                       

                             dy/dx   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                   Delta-method

                                                                                       

               5.Expenditure_quintiles

dy/dx w.r.t. : 2.Expenditure_quintiles 3.Expenditure_quintiles 4.Expenditure_quintiles

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =      4,312

. margins, dydx(Expenditure_quintiles)

                                                                       

(richest vs poorest)     -.4467127   .1841028     -.8075477   -.0858778

 (fourth vs poorest)     -.1581629   .1075261     -.3689103    .0525845

  (third vs poorest)     -.0698872   .0789432     -.2246131    .0848387

 (second vs poorest)     -.0919655   .0507551     -.1914437    .0075127

Expenditure_quintiles  

                                                                       

                          Contrast   Std. Err.     [95% Conf. Interval]

                                   Delta-method

                                                                       

                                                         

               Joint             4        7.20     0.1257

(richest vs poorest)             1        5.89     0.0152

 (fourth vs poorest)             1        2.16     0.1413

  (third vs poorest)             1        0.78     0.3760

 (second vs poorest)             1        3.28     0.0700

Expenditure_quintiles  

                                                         

                                df        chi2     P>chi2

                                                         

Expression   : Predicted number of events, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.Expenditure_quintiles
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MCES and child wasting (by whz) over expenditure quintile 

  Note: dy/dx for factor levels is the discrete change from the base level.

                                                                                       

             richest      .4165136   .3753862     1.11   0.267    -.3193498    1.152377

              fourth     -.7554977   .3126745    -2.42   0.016    -1.368428    -.142567

               third     -.2669805   .1037002    -2.57   0.010    -.4702622   -.0636988

              second     -.0700385   .0920356    -0.76   0.447    -.2504543    .1103772

Expenditure_quintiles  

                                                                                       

                             dy/dx   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                   Delta-method

                                                                                       

               5.Expenditure_quintiles

dy/dx w.r.t. : 2.Expenditure_quintiles 3.Expenditure_quintiles 4.Expenditure_quintiles

Expression   : Linear prediction, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =      7,461

. margins, dydx(Expenditure_quintiles)

                                                                       

(richest vs poorest)      .4165136   .3753862     -.3193498    1.152377

 (fourth vs poorest)     -.7554977   .3126745     -1.368428    -.142567

  (third vs poorest)     -.2669805   .1037002     -.4702622   -.0636988

 (second vs poorest)     -.0700385   .0920356     -.2504543    .1103772

Expenditure_quintiles  

                                                                       

                          Contrast   Std. Err.     [95% Conf. Interval]

                                   Delta-method

                                                                       

                                                         

          Denominator         7429

                       

               Joint             4        3.64     0.0057

(richest vs poorest)             1        1.23     0.2672

 (fourth vs poorest)             1        5.84     0.0157

  (third vs poorest)             1        6.63     0.0101

 (second vs poorest)             1        0.58     0.4467

Expenditure_quintiles  

                                                         

                                df           F        P>F

                                                         

Expression   : Linear prediction, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.Expenditure_quintiles
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MCES and child Stunting (by haz) over expenditure quintile 

 

  Note: dy/dx for factor levels is the discrete change from the base level.

                                                                                       

             richest      2.154366   .2680054     8.04   0.000        1.629    2.679733

              fourth       .055848   .1490527     0.37   0.708    -.2363375    .3480336

               third      .0811851   .0863742     0.94   0.347    -.0881328    .2505031

              second      .3564828    .060595     5.88   0.000     .2376995    .4752662

Expenditure_quintiles  

                                                                                       

                             dy/dx   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                   Delta-method

                                                                                       

               5.Expenditure_quintiles

dy/dx w.r.t. : 2.Expenditure_quintiles 3.Expenditure_quintiles 4.Expenditure_quintiles

Expression   : Linear prediction, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =      7,461

. margins, dydx(Expenditure_quintiles)

                                                                       

(richest vs poorest)      2.154366   .2680054         1.629    2.679733

 (fourth vs poorest)       .055848   .1490527     -.2363375    .3480336

  (third vs poorest)      .0811851   .0863742     -.0881328    .2505031

 (second vs poorest)      .3564828    .060595      .2376995    .4752662

Expenditure_quintiles  

                                                                       

                          Contrast   Std. Err.     [95% Conf. Interval]

                                   Delta-method

                                                                       

                                                         

          Denominator         7433

                       

               Joint             4       37.31     0.0000

(richest vs poorest)             1       64.62     0.0000

 (fourth vs poorest)             1        0.14     0.7079

  (third vs poorest)             1        0.88     0.3473

 (second vs poorest)             1       34.61     0.0000

Expenditure_quintiles  

                                                         

                                df           F        P>F

                                                         

Expression   : Linear prediction, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.Expenditure_quintiles
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MCES and maternal wasting (by muac) over expenditure quintile 

 

 Note: dy/dx for factor levels is the discrete change from the base level.

                                                                                       

             richest      12.86819     5.8755     2.19   0.029     1.350342    24.38604

              fourth     -10.67346   2.862148    -3.73   0.000    -16.28417   -5.062735

               third      .6011501   1.844139     0.33   0.744    -3.013949    4.216249

              second     -3.364925   1.059845    -3.17   0.002    -5.442558   -1.287293

Expenditure_quintiles  

                                                                                       

                             dy/dx   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                   Delta-method

                                                                                       

               5.Expenditure_quintiles

dy/dx w.r.t. : 2.Expenditure_quintiles 3.Expenditure_quintiles 4.Expenditure_quintiles

Expression   : Linear prediction, predict()

Model VCE    : Robust

Average marginal effects                        Number of obs     =      6,738

. margins, dydx(Expenditure_quintiles)

                                                                       

(richest vs poorest)      12.86819     5.8755      1.350342    24.38604

 (fourth vs poorest)     -10.67346   2.862148     -16.28417   -5.062735

  (third vs poorest)      .6011501   1.844139     -3.013949    4.216249

 (second vs poorest)     -3.364925   1.059845     -5.442558   -1.287293

Expenditure_quintiles  

                                                                       

                          Contrast   Std. Err.     [95% Conf. Interval]

                                   Delta-method

                                                                       

                                                         

          Denominator         6707

                       

               Joint             4       16.06     0.0000

(richest vs poorest)             1        4.80     0.0285

 (fourth vs poorest)             1       13.91     0.0002

  (third vs poorest)             1        0.11     0.7445

 (second vs poorest)             1       10.08     0.0015

Expenditure_quintiles  

                                                         

                                df           F        P>F

                                                         

Expression   : Linear prediction, predict()

Model VCE    : Robust

Contrasts of predictive margins

. margins r.Expenditure_quintiles
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Appendix I Methods and data used to develop the 

MCES at higher aggregation levels 

 
 

Introduction 

As mentioned in Chapter 2, the methodology of the MCES allows the calculation of the 

indicator at different aggregation levels. This characteristic offers opportunities as well as 

challenges.  It represents a significant methodological improvement for monitoring the effects 

of food price fluctuations on food and nutrition security at the macro level, complementing 

individual food prices that are crucial for the wellbeing of vulnerable populations in low-

income countries. However, as the aggregation level increase, the nutritional value of the 

indicator declines, limiting the interpretative power on the extent and nature of nutritional 

impacts of food price fluctuations.   

This chapter presents the expanded methods and data sources for the computation of the 

indicator at the country level (6.1) followed by an overview of some preliminary results and 

discussion (6.2). Section 6.4 concludes the chapter, addressing the crucial theme of data 

quality and limitations. 

 

Country level MCES: Methods and estimates 

Following previous work by Dorward (2013), the calculation of the MCES at the national level 

allows the computation of the indicator using data from national accounts. For example, the 

MCES can be calculated for two specific expenditure fractiles of a population: the MCES_D1 for 

the first expenditure decile and MCES_Q3 for middle expenditure quintile of the population, 

which approximate the lowest and median expenditure groups of the population. Calculating 

the MCES for these two groups allows the comparison of the MCES results between income 

groups (one poor and the other one middle-income) and to appreciate the differential effects 

of food price rises on different segments of the population.  

 

The estimation is developed in two blocks: one for the price element (the numerator) and one 

for the total per capita expenditure element (the denominator). The national level MCES is 

calculated at annual per capita level, a choice driven from the fact that data on national 

consumption expenditure are estimated at annual intervals in per capita terms. Similarly to the 

MCES at the Household level the MCES at the country level is specified as follows:  
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Equation I.1 

A  B 

𝑴𝑪𝑬𝑺_𝑫𝟏 =
∑ (

𝑃𝑖𝑤𝑖

𝐾𝑖
)𝑀𝑖𝑛𝐾𝑐𝑎𝑙𝑠𝑡𝑎𝑝𝑙𝑒𝑠)∗365

𝑛
𝑖=1

𝑃𝑐𝐸𝑥𝑝𝐷1
 and 𝑴𝑪𝑬𝑺_𝑸𝟑 =

∑ (
𝑃𝑖𝑤𝑖

𝐾𝑖
)𝑀𝑖𝑛𝐾𝑐𝑎𝑙𝑠𝑡𝑎𝑝𝑙𝑒𝑠)∗365

𝑛
𝑖=1

𝑃𝑐𝐸𝑥𝑝𝑄3
 

 

Where 

• MCES_D1 and MCES_Q3 are the MCES calculated for the first expenditure decile and 

third (expenditure) quintile of the population; 

• 𝑃𝑖  denotes the annual average retail domestic price(domestic currency per Kg) for 

each staple food itemi to n;  

• 𝑤𝑖 is the country specific share of calories for each staple food itemi in the total 

staples basket; 

• 𝑘𝑖 represents the calorie density per Kgof each staple food itemi; 

• 𝑀𝑖𝑛𝐾𝑐𝑎𝑙𝑠𝑡𝑎𝑝𝑙𝑒𝑠 reflects the percentage of dietary energy supply (DES) from staple 

foods over the minimum standard daily calorie requirement (2100 kcal a day per 

capita ((FAO, WHO, and UNU 2001))1; 

• 𝑃𝑐𝐸𝑥𝑝𝐷1 and 𝑃𝑐𝐸𝑥𝑝𝑄3 reflect (respectively) the per capita expenditure of the first 

expenditure decile and third expenditure quintile of the population.   

 

This thesis mainly uses FAO-GIEWS Food Price Data and Analysis Tool to retrieve price data2. 

The database includes both retail and wholesale monthly basic food prices3. Weights (𝑤𝑖) are 

extracted from the FAOSTAT Food Balance Sheets using annual figures (subject to the most 

recent available data on the database)4. Data to calculate 𝑘𝑖 are retrieved from country 

specific FCT.  

 

                                                           

1
For example, if the percentage of DES from staple foods is 70%, MinKcal_staples is: 2100*0.70= 1470. 

2
http://www.fao.org/giews/food-prices/tool/public/#/dataset/domestic 

3Although the database includes a large number of countries, markets and time periods, domestic food 
prices in several countries pertinent to the analysis are not available for the time period needed for the 
construction of the MCES. The database also misses prices for some staple foods (particularly roots and 
tubers) that are important for dietary staples for poorer population in Sub-Saharan African countries.  
4
 Fao Food Balance Sheet, using information on Food Supply (Kcal/capita/year) 

http://www.fao.org/faostat/en/#data/FBS. 
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The denominator of the MCES, namely the national Per capita expenditure is computed in two 

steps: (i) estimation of deciles and quintile consumption expenditure shares and (ii) estimation 

of mean consumption per capita for the first expenditure decile (D1) and third expenditure 

quintile (Q3) from the national expenditure distribution.  

 

The decile consumption expenditure shares of the two expenditure groups(D1share and 

Q3share) are obtained from PovcalNet5, an interactive computational tool developed by the 

Development Research Group of the World Bank that replicates calculations on absolute 

poverty in the world. Parametric Lorenz Curves are used for the estimation of the expenditure 

shares for each expenditure group.  

 

Lastly, theTotal per capita expenditureis calculated for both expenditure groups by multiplying 

the estimates of the first decile expenditure share (D1share) and third quintile expenditure 

share (Q3share) by the household final consumption expenditure (HH expenditure), in order to 

obtain the estimate of the total consumption of each group. Data on household final 

consumption expenditure is extracted from the World Development Indicators (WDI) 

database6. Data expressed in current US Dollars is converted into local currencies. Exchange 

rates are obtained from IFS, one of the main statistical publications of the International 

Monetary Fund (IMF) that collects and publishes monthly exchange rates of a wide range of 

currencies.  

 

The mean total per capita expenditure of the decile and mid-quintile are then calculated by 

dividing the total consumption of each group by the population for each group, equal to 10 

percent and 20 percent of total population7 for the first decile and third quintilerespectively. 

The overall calculation of per capita consumption expenditure in each expenditure group is 

defined as:  

                                                           

5
http://iresearch.worldbank.org/PovcalNet/index.htm 

6
 National account for household final consumption expenditure is retrieved from the World 

Development Indicators (WDI) database under the following code: NE.CON.PRVT.CD.  

7
 This information is gathered from the World Development Indicators (WDI) database under the 

following code: SP.POP.TOTL 

http://iresearch.worldbank.org/PovcalNet/index.htm
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Equation I.2 

A  B 

𝑷𝒄𝑬𝒙𝒑𝑫𝟏 =
𝐷1𝑠ℎ𝑎𝑟𝑒 ∗ 𝐻𝐻 𝑒𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒

10% 𝑇𝑜𝑡𝑎𝑙 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
 and 𝑷𝒄𝑬𝒙𝒑𝑸𝟑 =

𝑄3𝑠ℎ𝑎𝑟𝑒 ∗ 𝐻𝐻 𝑒𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒

20% 𝑇𝑜𝑡𝑎𝑙 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
 

 

Results and discussion 

Error! Reference source not found.I.1 illustrates the MCES calculated with national level data 

for Mozambique and Bangladesh, the two case studies discussed in the micro-validation.  

Figure I.1 Country level MCES – Preliminary estimates from Mozambique and Bangladesh 
A B 

  

Includes: monthly retail maize and rice prices 
(Meticais/Tonne) for Angonia, Chokwe, 
Gorongosa, Manica, Maputo, Maxixe, 
Milange, Montepuez, Nampula, Ribaue. 
Monthly cassava prices only for Nampula. 

Includes: Average retail rice prices 
(Taka/tonnes) for Dhaka. 
 

Source: Author 

 

The two graphs provide the annual trend of the MCES for the first expenditure quintile 

(MCES_D1) and the third expenditure quintile (MCES_Q3), from early 2000s for Mozambique 

and 1998 for Bangladesh. Using the national account data provides similar trends found with 

data at the household level. Values of the MCES for lower income households are significantly 

higher than MCES values for better-off households. The two food crises of 2008-09 and 2010-

11 are well marked but they have impacted the two expenditure groups in different ways. 

The MCES calculated for Mozambique includes domestic prices of maize, cassava and rice. The 

values of the MCES_D1 show that between 2002 and 2013 poorer households required 

between 73% to 121% of their consumption expenditure to purchase a portion of their daily 

energy requirement from staple foods calories. To purchase the same amount of calories (from 

the same bundle of crops) constituted between 20% and 35% of the expenditure of middle-

income population, a value which is relatively high. Two peaks are visible in the chart that refer 
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to the 2005 and 2007-2008 food price crises, the first one depicting a national food crisis, while 

the second coincides with the well-known global food price crisis. In 2004/05 cereal production 

declined by 4% compared to the previous season, mainly due to a 43% drop in output in the 

southern regions. Due to this crop failure 800 000 people were left food insecure and in dire 

need of food aid at the end of 2005 (OECD 2006). 

The MCES computed for Bangladesh includes average prices of rice quoted in Dhaka (Taka/kg) 

and panel B illustrates the trends of the MCES from 1998 to 2015.  The values of the MCES_D1 

show that poorer households required between 25% to 50% of their consumption expenditure 

to purchase a portion of the daily energy requirement from staple foods calories, compared to 

10% and 25% of wealthier households. The figures reflect the same differences of the MCES 

between the two countries using household budget surveys. The highest value of the MCES 

corresponds to the 2008 food crisis.  

While Bangladesh shows a gradual improvement in terms of staple foods affordability over 

time (with the exception of the two food price crises), values of the MCES for Mozambique 

vary within the same band and appear to be deteriorating for those with less resources. 

Between 1998 to 2015 rice prices in Bangladesh increases were outpaced by substantial 

household expenditure growth (25%8 and 139%9 respectively). Conversely, in Mozambique 

maize prices increased at a slightly higher rate than household expenditure of poorer 

households (120% and 107% respectively between 2002 and 2013). This is why MCES values in 

Mozambique fluctuate within the same band in the past eleven years.  

As mentioned previously, the different aggregation levels of the MCES are an attractive 

characteristic that allows comparisons over different dimensions. However, the number of 

caveats increase with higher aggregation levels. First it is important to acknowledge that as the 

aggregation level increases the nutritional value and meaning of the MCES decreases. Secondly, 

the discussion on data quality and frequency becomes more important. These considerations 

change substantially the aim of the MCES, making it an index that can help signal early stages 

of food price shocks. The following sections illustrate the methods used to develop national 

level MCES, followed by a consideration of the limitations of the underlying data.    

  

                                                           

8
http://www.fao.org/giews/food-prices/tool/public/#/dataset/domestic, accessed 05 Aug 2017. 

9
http://data.worldbank.org/indicator/NE.CON.PRVT.CD,accessed 05 Aug 2017.  

http://www.fao.org/giews/food-prices/tool/public/#/dataset/domestic
http://data.worldbank.org/indicator/NE.CON.PRVT.CD
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7.3 Limitations of the MCES at higher aggregation levels 

The following section concludes the chapter by reflecting on the experience of calculating the 

MCES at the country level. This exercise took place in the early stages of the research, 

exploring alternative methodological approaches then applied to the computation of the MCES 

at the household level. The following considerations reflect on the nature and quality of the 

data and databases used to compute the MCES at the country level.  

The FAO-GIEWS Food Price Data and Analysis Tool includes commodity prices for a large 

number of low and middle income countries. However, various important states are missing, 

mainly due to conflicts, political unwillingness to share data and/or lack of capacity and 

resources in data collection. 

Figure I.2 Geographic coverage of the FAO-GIEWS Food Price Data and Analysis Tool. 

 
Prices are available for countries in grey.   
Source: FAO-GIEWS Food Price Data and Analysis Tool – accessed 29 July 2017 

The main issues with the price database are briefly summarized as follows: 

• Different time lengths of price series, both between countries and between 

commodities, making cross country comparisons problematic. In addition, the vast 

majority of the series start after 2005, meaning that interpretation on historical trends 

are based on less than 10 years’ worth of data.  

• There is insufficient price coverage for a number of staple foods (particularly 

roots and tubers), important in the dietary pattern of various countries. 

• The database offers both retail (58%) and wholesale (42%) prices. Some 

countries report both prices for each commodity but the vast majority only report one 

type. Nearly half of the staple food prices are wholesale/producer prices and are 

generally lower than the price consumers pay.   

• Some countries have a large number of markets represented in the database 

while others rely on a small number of markets or on national averages. As a result, 

often only the average staple food prices of the capital is available.  
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Despite these issues, the database is a valuable and timely source of data, regularly updated at 

the monthly level and validated by commodity specialists sitting in ministries and the FAO. 

Monthly price data can allow the calculation of the MCES at the monthly level. However, there 

is no data on monthly Household Final Consumption Expenditure. Initial trials have calculated 

the MCES on a monthly basis, by assuming consumption expenditure is evenly spread 

throughout the year; a very unrealistic assumption and a main limitation of national level 

MCES. In addition to the periodicity of data on household consumption expenditure, there are 

major geographic differences in data quality and frequency. The bulk of the problem resides in 

the data quality and frequency of the consumption shares by deciles. Data on income 

distribution are drawn from nationally representative household surveys. They are conducted 

by various bodies such as national statistical offices, private agencies under the supervision of 

government, international agencies. The information is subsequently obtained from 

government statistical offices and World Bank Group country departments. The database 

manifests significant differences in quality and frequency of data between continents and 

between countries. In general, longer and more frequent series are available for Latin 

American and Asian countries, African datasets are less frequent with fewer observations and 

the most recent observations often being out-dated.   

Finally, the weighting system used in the national level MCES (𝑤𝑖) uses information on Food 

Supply (expressed in kcal/capita/day) from FAOSTAT food balance sheet. The conceptual 

limitations of this method are linked to the data source and related to the compromises 

applied to calculate the MCES. Regarding the data source, per capita food supply available for 

human consumption is obtained from macro data: 

𝐹𝑜𝑜𝑑 𝑆𝑢𝑝𝑝𝑙𝑦 =  ((𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 +  𝑖𝑚𝑝𝑜𝑟𝑡𝑠) − (𝑒𝑥𝑝𝑜𝑟𝑡𝑠 +  𝑠𝑡𝑜𝑐𝑘 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛𝑠)).  

This information only reflects the amount of food available in a country not the actual share of 

food consumed. Same consideration of data quality is valid in this case, especially in relation to 

stock variation information.  

A final reflection on the data limitations concerns the fact that the value of the weights is 

dictated by the availability of prices of certain items. In most cases, significant items in the 

Dietary Energy Requirement are matched with the price relative to the item but, when this is 

not possible, the MCES only considers a suboptimal set of commodities.  

 

Conclusions 

The chapter illustrated an alternative use of the MCES to what had been presented in Chapter 

5 and 6 (i.e. MCES at the household level). This Chapter applies macro level data to develop 
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MCES at the national level. The multiple aggregation levels of the MCES represent an appealing 

feature, because it allows the monitoring of food price changes on food and nutrition security 

at different levels of analysis – household and national. However, the discussion points at two 

limitations of such use of the MCES. The “nutritional” value of the MCES decreases with higher 

aggregation level, lowering the interpretative power of the MCES in terms of nutritional 

impacts of food price fluctuations, and data quality and frequency gains further importance 

when considering higher aggregation levels. This is not to say that the MCES is not suitable for 

macro level monitoring, but it is important to understand its limitations and employment in 

terms of an index that can help signalling early stages of food price shocks in a way that is 

relevant to changes in purchasing power and therefore food and nutrition security.  

 




