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Summary  

 

Introduction 

 

This Cost of the Diet analysis of the peri-urban township of Hlaingthayar has been 

conducted as part of an integrated study with a Household Economy Assessment 

(HEA1), funded by Save the Children UK. The aim of this analysis was to assess the 

degree to which economic constraints might prevent households from accessing a 

nutritious diet. 

 

The data collection and analysis set out to answer the following questions: 

 

 What is the cost of a nutritionally adequate diet for typical households in the 
peri-urban township of Hlaingthayar? 

 What nutrients have the greatest influence on the cost of a nutritious diet? 

 What local foods are inexpensive sources of essential micronutrients   

 How affordable is a nutritious diet for a typical household in different wealth 

groups? 

 How might nutrition, food security and social protection interventions 
improve access to a nutritious diet by households in the assessment area?  

 

Introduction to the study area 

 

The Union of Myanmar is the largest country of South-East Asia and is bordered 

by China, Thailand, India, Bangladesh and Laos. The country has one of the 

lowest population densities in the region, with fertile lands, significant agricultural 

potential and abundant natural resources (The World Bank, 2013).  Despite this, 

Myanmar is still one of the poorest countries in South-East Asia and according to 

a recent country-wide survey, 26% of Myanmar’s population lives below the 

poverty line and 32% of children under five suffer from malnutrition (The World 

Bank, 2013; UNOPS, 2013). 

 

Hlaingthayar township is situated on the western outskirts of Yangon and is one of 

the major industrial areas in Myanmar, providing an estimated 72,000 jobs (Save the 

Children, 2012a). Due to the potential for work there is a large population of recent 

migrants from Ayarwaddy, the Dry Zone, Rakhine and Bago (FEG Consulting, 2013). 

Due to the large number of ‘illegal’ or unregistered migrants, the total population is 

unclear but is estimated at 391,700 inhabitants (FEG Consulting, 2013; Save the 

Children 2012a).  

 

Only 9% of children in Hlaingthayar are exclusively breast fed as recommended by 

WHO. This means that 91% of children are given something else to drink or eat 

other than breast milk, a practice that increases the risk of diarrhoeal disease (Save 

the Children, 2012a). The findings from the Save the Children Infant and Young Child 

Feeding (IYCF) practice survey (Save the Children, 2012b) found that water was the 

                                            
1
 The Household Economy Approach (HEA) is a unique livelihoods-based framework designed 

to provide a clear and accurate representation of the inside workings of household economies 
at different levels of a wealth continuum and in different parts of the world. 
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most common pre-lacteal feed with 86% of respondents stating that they had given 

their infant this. Other common breast milk substitutes given were powdered cow’s 

milk (13%) and infant formula (8%). The WHO recommends that complementary 

feeding should begin after reaching six months of age. In 2012 87% of infants in 

Hlaingthayar had been given other foods (Save the Children 2012a).  

 

The Household Economy Approach (HEA) (FEG Consulting, 2013) estimated that 

40% of households in Hlaingthayar were classified as poor, 30% lower middle, 20% 

upper middle and 10% were considered better-off. In an urban setting such as 

Hlaingthayar, wealth groups are determined primarily by the amount of money they 

earn and the type of employment undertaken. The HEA also found that households 

in each wealth group relied solely on food purchased from markets to meet their 

recommended average requirements for energy. This reliance makes the population 

of Hlaingthayar very vulnerable to fluctuations in the price and seasonal availability of 

foods.  

 
Methods 

 

Four market surveys and dietary pattern surveys and focus group discussions were 

conducted in the township. The market price, seasonal availability and consumption 

patterns of all local foods was collected, excluding herbs, spices and condiments. For 

the purpose of the assessment, retrospective price data were collected to cover a 

period from May 2013 – June 2012. 

 

With these data the cost of three theoretical diets were estimated using the Cost of 

the Diet software for a typical household of five individuals, which represented poor 

households as identified by the HEA: a lowest cost diet that only meets 

recommended average energy requirements; a lowest cost diet that meets 

recommended intakes for energy and nutrients (MNUT); and a lowest cost diet that 

meets recommended intakes for energy and nutrients based upon typical dietary 

habit of households in the prei-urban township of Hlaingthayar (LACON). 

 

A nutritious diet for the typical family was defined as one which provides the total of: 

the estimated average requirement (EAR) for energy; the safe individual intake of 

protein; 30% of total energy intake from fat; the reference nutrient intake (RNI) of 

vitamins and minerals; and the safe intake for vitamin A, all specified by the World 

Health Organization and the Food and Agriculture Organization (2004; 2007; 2008). 

 

The annual cost of the foods selected by the software were expressed as a 

percentage of the estimated annual cash income and expenditure from the HEA 

undertaken in the same assessment area, to estimate the affordability of a nutritious 

diet for households in each wealth group. The shortfall in income when the cost of 

the diets and the expenditure on essential non-food items is applied is defined as the 

‘affordability gap’. 

 

Key findings  
 

The availability of nutrient-rich foods is not the main barrier to typical poor 

households obtaining a nutritious diet in Hlaingthayar. The data collection team 

found 164 foods on the market in the peri-urban township of Hlaingthayar. In 
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comparison to other areas of Asia, such as Punjab, Pakistan where 67 foods were 

found on the market or areas in East Africa such as Turkana where 40 foods were 

found, this indicates that there was a large variety of foods available in the 

assessment area. The foods selected by the software for the LACON diet were all 

available in more than half of the markets that were visited. Dairy products such as 

yoghurt and milk were the only foods not found to be abundant on the markets in 

the assessment area. This suggests that economic constraints and cultural practices 

are exasperating poor dietary diversity in the assessment area.  

 

Based on current livelihood strategies, poor households in Hlaingthayar cannot 

afford a nutritious diet and essential expenditure on non-food items. Poor 

households potentially require an additional 11% of their income a year or 195,360 

MMK (200 USD) to be able to afford a nutritious (LACON) diet plus essential 

expenditure on non-food needs such as clothing and healthcare. As mentioned the 

HEA estimated that 40% of the population in Hlaingthayar were classified as poor. 

This analysis therefore identifies a large percentage of the population in the 
assessment area who cannot afford a nutritious diet plus essential non-food items.   

 

Typical, cultural eating habits is a key barrier to poor households obtaining a 

nutritious diet. In the current diet of households in Hlaingthayar, large quantities of 

rice are being purchased and consumed as a result of typical cultural eating habits. 

The potential detrimental effect of consuming rice three times a day has been 

demonstrated by the Cost of the Diet software. This scenario showed that a 

nutritious diet could not be optimised by the software because it could not meet the 

recommended requirements for fat, vitamin B2, niacin and zinc without going above 

the upper limits for energy. Hypothetically this shows that as long as the practice of 

consuming rice three times a day continues, households may not be able to obtain a 

nutritious diet without exceeding their requirements for energy, which increases the 

risk of obesity and micronutrient deficiencies. Should this consumption pattern 

continue, the manifestations of the double burden of malnutrition (where over and 

under nutrition coexist) may become apparent in Hlaingthayar.     

 

The reliance on rice in the current diet is highlighted when the current diet and 

expenditure on foods (obtained by the HEA) in three wealth groups in Hlaingthayar 

is compared with the LACON diet. These analyses show that households in all 

wealth groups need to substantially decrease the amount of rice and increase the 

amount of fruit, vegetables and fish that they are currently consuming in order to 

obtain a nutritious diet. What is also interesting is that as income increases with 

wealth, the diet does not change substantially, suggesting that households need to be 

educated about the importance of purchasing the nutritious foods identified by the 

software.   

 

Suboptimal IYCF practices are preventing infants and young children from 

receiving a nutritious diet As mentioned, IYCF practices in Hlaingthayar are poor 

with the majority of infants being given water, dried milk powder or infant formula 

soon after birth. The potential impact of these feeding practices was modelled using 
the Cost of the Diet software. When the quantity of breast milk is halved the cost of 

the LACON diet increased by 25%. This represents the cost of foods to meet the 

nutrient requirements provided by 266g of breast milk a day. Replacing breast milk 

with dried cow’s milk or infant formula resulted in an 82-85% and 138-151% increase 
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in the cost of the diet for this child.  Although not captured in the analysis, another 

disadvantage of providing reconstituted dried cow’s milk or infant formula is that 

children may be exposed to unsafe drinking water, which could increase the risk of 

diarrhoea and exasperate malnutrition due to their cyclical relationship.  

 

The absence of a private or government maternity benefit for working mothers 

is contributing to suboptimal IYCF practices. A rapid qualitative assessment of 

beliefs and attitudes of IYCF practices in Hlaingthayar (Save the Children, 2012b) and 

the HEA (FEG Consulting, 2013) found that one of the major reasons cited by 

women for not providing breast milk to their infants was because of long working 

hours and not receiving pay during their maternity leave. This meant that women had 

to return to work 2-4 months after giving birth and left their child with a relative for 

most of the day who gave the child breast milk substitutes. Taking four months of 

unpaid maternity leave potentially results in a 158,400 MMK (160 USD) loss of 

income for typical poor households over the year. Should women take 6 months off 

work to exclusively breastfeed this would represent an estimated 264,000 MMK 
(270 USD) loss of income for the household a year.  This is a substantial amount of 

money and so it is unsurprising that women are unable to take the leave required to 

ensure that their child receives the best nutrition during its first six months of life. 

 

A nutritious diet based upon typical food habits is approximately three times 

more expensive than a diet that only meets energy requirements. The minimum 

cost of an energy only diet was estimated at between 1,630 – 1,843 MMK (1.65 -1.85 

USD2) per day, depending on the season, and included three of the 164 foods found 

in the markets. The minimum cost of a MNUT diet was estimated at 2,388 - 2,535 

MMK (2.40 – 2.55 USD) per day, depending on the season, and included 14 of the 

164 foods found in the markets. The minimum cost of a LACON diet was estimated 

at between 3,413 – 3,560 MMK (3.45 – 3.60 USD) a day, depending on the season, 

and included 20 of the 164 foods found in the markets.  

 

It is possible to obtain a nutritious diet using local foods for a typical poor 

family in Hlaingthayar. However, requirements for fat, vitamin B1, iron 

and calcium are the most difficult for the software to meet. These nutrients 

increase the cost of the diet as the software has to include more expensive foods 

such as dried sea fish, duck egg and soybeans to meet their requirements. This is 

emphasised by the analysis of the food groups that contributed the most to a 

nutritious diet which for both the child aged 12-23 months and the rest of the 

family were meat, fish and poultry and vegetables. 

 

In a nutritious diet, green leafy vegetables, dried fish, offal and duck egg 

contribute to the majority of essential micronutrients in Hlaingthayar. The 

software has shown that rice provides an inexpensive source of energy, protein, B 

group vitamins, and zinc; watercress, and soybeans are important sources iron; pork 

innards and watercress have been identified as an inexpensive source of vitamin A 

and spinach and watercress provide folate. Rice, dried fish, fish paste and watercress 

provide a large proportion of the water soluble B-group vitamins; whilst spinach and 
watercress provide a large proportion of vitamin C. Vitamin B12 an calcium 

requirements are met by animal source foods such as dried fish, duck egg and pork 

                                            
2 Exchange rate used was 1 USD = 956 MMK 
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innards. These foods are therefore are good potential candidates for recipe 

development and promotion through behaviour change and communication 

activities. 

 

Recommendations 

 

Investment must be made in livelihood interventions that increase income and 

improve nutrition outcomes. The gap in the affordability of a nutritious diet for 

poor households is hindering this group’s ability to access a nutritious diet. However, 

this gap is quite small and could be closed by improving the earning potential of these 

households by strengthening their livelihood opportunities. If these interventions 

were incorporated with the behaviour change and communication programmes 

suggested in recommendation 6.3, this could potentially have a positive impact on 

dietary diversity and nutrition outcomes in this area.  

 

Further analysis and advocacy should be carried out to support a maternity 
social protection allowance that enables women to purchase nutritious foods 

for herself and her baby during her pregnancy and for the first 2 years of the 

child’s life. Increasing incomes in Hlaingthayar is essential if IYCF practices are to 

improve as mothers are returning to work soon after giving birth to prevent a loss 

of income. A Government-paid maternity allowance, similar to that in Bangladesh, 

where women receive a monthly cash transfer from 12 weeks of inception until the 

child is 2 years of age could be one way of improving incomes and encouraging 

women not to return to work so soon after birth. The amount of the cash transfer 

should be enough for women to purchase the nutritious foods that the Cost of the 

Diet has identified to ensure that she is adequately nourished during her pregnancy 

and during lactation. This maternity allowance would be especially important for 

those women who engage in informal employment such as vending, where it is 

unlikely that the Government’s current paid maternity leave entitlement is being 

enforced.  

 

Alternatively a shorter, more affordable model could make up the gap in income if 

women were to take 6 months of unpaid maternity leave as detailed in this report 

and in addition women could be given food vouchers for dried fish, eggs and green 

leafy vegetables which would aim to improve the household’s, and in particular the 

woman’s, access to these foods.  
 

Investment should be made in behaviour change communication interventions 

that aim to improve IYCF practices, decrease the amount of rice currently 

eaten and increase the consumption of micronutrient rich foods. The results 

from the interviews and focus group discussions have indicated that cultural eating 

habits are preventing households from consuming a nutritious diet, namely the 

dependence on rice to give a feeling of ‘fullness’. It is therefore recommended that a 

behaviour change intervention is undertaken, aimed at women who buy and cook 

the food for the household, that emphasises the importance of spending less money 

on rice and more money on nutritious foods such as dried fish and green leafy 
vegetables for their household and in particular, for a child under the age of 2 years. 

The interviews and focus group discussions indicated that rice is not always eaten at 

breakfast. Promoting alternative foods and recipes that rely heavily on micronutrient 
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rich foods, appropriately prepared for this meal would be a good entry point for 

promoting greater dietary diversity. 

 

As mentioned, IYCF practices are poor in Hlaingthayar with women potentially 

spending large amounts of money on expensive breast milk substitutes. Given that 

the main reason for poor breastfeeding is women returning to work and thus being 

away from their children, emphasising the health risks of breast milk substitutes is 

unlikely to be successful without identifying and promoting an alternative. The 

feasibility and acceptability of expressing breast milk therefore needs to be explored. 

 

Research should be undertaken to determine common food preparation and 

cooking practices for key foods, to determine the potential for micronutrient 

losses. It is currently not known how foods such as vegetables are prepared and 
cooked in Hlaingthayar. It is therefore recommended that research is undertaken to 

determine if these practices are destroying essential micronutrients. Once known, it 

is recommended that, combined with the advocacy of increasing the purchase and 

consumption of green leafy vegetables that women are taught how to cook these 

foods appropriately, minimising the destruction of essential micronutrient through 

over cooking.     

 

Seasonal market survey data collection should be undertaken to better 

understand how the cost of a nutritious diet changes over the year. Poor 

households are very vulnerable to rising food prices because they rely on local 

market to obtain their food. To better understand the seasonal nature of the 

affordability gap it is recommended that the data collection team in Hlaingthayar 

continue to undertake a market survey during each season. It is recommended 

that the food list is reduced to approximately 50 foods and should include those 

identified by the software in this analysis. Another function of this seasonal data 

collection would be to monitor foods prices and provide early warning regarding 

food price increases so that action could be taken to mitigate the potential 

devastating effects of this, thus in turn building resilience.  
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1. Introduction 

1.1 Food Security, Nutrition, WASH and Poverty in Myanmar 

 

The Union of Myanmar is the largest country of South-East Asia and is bordered by 

China, Thailand, India, Bangladesh and Laos. The country has a tropical climate with 

three seasons: rainy (mid-May to mid-October), winter (mid-October to mid-

February) and summer (mid-February to mid-May). It has one of the lowest 

population densities in the region, with fertile lands, significant agricultural potential 

and abundant natural resources (The World Bank, 2013).  Despite this, Myanmar is 

still one of the poorest countries in South-East Asia and according to a recent 

country-wide survey, 26% of Myanmar’s population lives below the poverty line and 

32% of children under five suffer from malnutrition (The World Bank, 2013; UNOPS, 

2013).  

 

Myanmar is exposed to multiple natural hazards including cyclones, earthquakes, 

floods and fire and has been periodically hit by natural disasters (Myanmar 
Government, 2009). Consequently the prevalence of acute malnutrition in Myanmar 

was 7.9% (UNICEF, 2010), which is of medium severity as defined by the World 

Health Organization (WHO) (WHO, 2013). The prevalence of chronic 

undernutrition in Myanmar is 35% (UNICEF, 2010), which is of high severity as 

defined by the WHO (WHO, 2013).  

 

Data from a UNICEF (2010) nutrition survey would suggest that micronutrient 

deficiencies are a major concern in Myanmar. The coverage of vitamin A 

supplements for children under the age of 5 in Myanmar in 2010 was 55%, which is 

below the WHO’s acceptable level of 80% coverage (UNICEF, 2010). Furthermore, 

research conducted in 2005 found iron deficiency anaemia (IDA) in 64% of pre-

school children, more than 80% of children aged 6–23 months and 45% in women of 

reproductive age (National Nutrition Centre and UNICEF, 2005).  

 

Diarrhoea is one of the main causes of child deaths in Myanmar, causing 13% of 

deaths of children under five (UNICEF, 2010) A nutrition survey conducted by 

UNICEF, (2010) reported that, 6.7% of children under the age of five in Myanmar 

had suffered from diarrhoea in the two weeks prior to the survey. To combat the 

effects of dehydration, the WHO promotes the use of oral rehydration therapy 

(ORT) whilst increasing intakes of food and other drinks. In 2010, only 57% of 

children with diarrhoea in urban Myanmar were given this treatment (UNICEF, 

2010).  

 

The main causes of diarrhoeal diseases are inadequate sanitation and poor hygiene 

practices. The UNICEF (2010) nutrition survey found that although access to water 

in urban areas of Myanmar was very good at 93%, only 35% used an appropriate 

water treatment method. The most common way of treating water reported in the 

survey was to strain it through a cloth, which 76% of households. This does not 

make water safe to drink. Only 33% of households boiled their water, whist 1.4% 

and 0.6% used a water filter or added bleach or chlorine. With regards to hand 
washing, a recent Knowledge Attitudes and Practices (KAP) study (MoH and 

UNICEF, 2011) reported that almost all households practiced hand washing but only 

60% used soap as recommended.   
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Since the general elections in 2010, Myanmar has experienced rapid social, economic 

and political change, including reforms of key legislation such as the Child Law, and 

lifting censorship on media. Political and economic sanctions have also been eased. 

Budget allocations to the social sector have increased, with higher allocations made 

to education and health (UNICEF, 2012). These reforms have stimulated economic 

growth in the country and the international community has resumed reengagement 

with the country (Asian Development Bank, 2013). These changes have the potential 

to create opportunities and shared prosperity for the people of Myanmar and for the 

country to resume its place as one of the most dynamic economies in Asia (The 

World Bank, 2013). 

1.2 Aim of the analysis  

 

This Cost of the Diet analysis for the peri-urban township of Hlaingthayar has been 

conducted as part of an integrated study with a Household Economy Assessment 

(HEA), funded by Save the Children UK. The aim of this analysis was to assess the 

degree to which economic constraints might prevent households from having access 
to a nutritious diet. 

 

The data collection and analysis set out to answer the following questions: 

 

 What is the cost of a nutritionally adequate diet for typical households in the 

peri-urban township of Hlaingthayar? 

 What nutrients have the greatest influence on the cost of a nutritious diet? 

 What local foods are inexpensive sources of essential micronutrients   

 How affordable is a nutritious diet for a typical household in different wealth 

groups? 

 

In addition, the Cost of the Diet software was used to assess how nutrition, food 

security and social protection interventions might improve access to a nutritious diet 

by households in the assessment area.  
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2. Overview of the Study Area 

2.1 Introduction to the peri-urban township of Hlaingthayar 

 

Hlaingthayar Township is situated on the western outskirts of Yangon and is one of 

the major industrial areas in Myanmar, providing an estimated 72,000 jobs (Save the 

Children, 2012a). Due to the potential for work there is a large population of recent 

migrants from Ayarwaddy, the Dry Zone, Rakhine and Bago (FEG Consulting, 2013). 

Due to the large number of ‘illegal’ or unregistered migrants, the total population is 

unclear but is estimated at 391,700 inhabitants (FEG Consulting, 2013; Save the 

Children 2012a). The township compromises of 20 wards and nine village tracts, and 

shares borders with Htantabin Township in the north and west, Insein Township, 

Mayangon Township and Hlaing Township in the east across the Yangon River, and 

Twante Township in the south.  

2.2 Infant feeding and care practices in Hlaingthayar 

 

The timely initiation of breastfeeding among children aged 0-23 months was classified 
by the WHO standards as ‘good’ at 70% (Save the Children, 2012a; WHO, 2003). 

Although the findings of the Save the Children Infant and Young Child Feeding (IYCF) 

practice survey (Save the Children, 2012a) reported that nearly all the children in 

Hlaingthayar (96%) are breastfed at some point during their infancy, only 9% are 

exclusively breast fed as recommended by the WHO. This means that 91% of 

children are given something else to drink or eat other than breast milk, a practice 

that increases the risk of diarrhoeal diseases.  

 

The WHO recommends that complementary feeding should begin after reaching six 

months of age. In 2012, 87% of infants in Hlaingthayar had been given other foods 

(Save the Children 2012a). However, the diversity of the food provided to these 

children was reported as being limited. Only 32% of children in Hlaingthayar received 

foods from at least four food groups, namely cereals, animal products and vegetables 

(Save the Children, 2012a). Meal frequency was better but still low, with 57% of 

children in Hlaingthayar receiving food three or four times a day (Save the Children, 

2012a). Also, according to an Infant and Young Child Feeding (IYCF) survey 

conducted by Save the Children (2012a) in Hlaingthayar only 59% of infants aged 6-

23 months of age consumed iron-rich food such as animal products or iron- fortified 

foods in the 24 hours prior to the survey.  

This indicates that children in the area may not be receiving the adequate quantity or 

quality of food required for their growth and development. 

2.3 Household profiles and key economic characteristics 

 

The HEA, completed a month prior to this study divided the population of 

Hlaingthayar into four wealth groups: poor, lower middle, upper middle and better 

off (FEG Consulting, 2013). Table 1 shows the main characteristics of households in 

Hlaingthayar. It is important to note that the ‘better-off’ wealth group was only 

interviewed once during the HEA assessment, partly because key informants 

indicated that they would not be available and partly because they are not generally a 

http://en.wikipedia.org/wiki/Htantabin_Township
http://en.wikipedia.org/wiki/Insein_Township
http://en.wikipedia.org/wiki/Mayangon_Township
http://en.wikipedia.org/wiki/Hlaing_Township
http://en.wikipedia.org/wiki/Yangon_River
http://en.wikipedia.org/wiki/Twante_Township
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target group of Save the Children and partners. The results presented in Table 1 may 

therefore not be representative of this wealth group.  

 
Table 1 shows that the HEA estimated that 40% of households in Hlaingthayar were 

classified as poor, 30% lower middle, 20% upper middle and 10% were considered 

better-off. The typical household size does not differ substantially between the 

wealth groups: 5 members for the poor, lower middle and upper middle households 

and 7 members for the better- off households (FEG Consulting, 2013).  

 
In an urban setting such as Hlaingthayar, wealth groups are determined primarily by 

the amount of money they earn and the type of work undertaken. Table 1 shows 

that households that generated less than 180,000 MMK (approximately 220 USD) 
per month in 2012-13 from unskilled or petty trade were categorised as poor. The 

lower middle wealth group had monthly incomes of 180,000 – 250,000 MMK (220-

300 USD) from irregular and regular work. The upper middle wealth group earned 

250,000 – 500,000 MMK (300-600 USD) per month from mixed income sources 

whilst the better-off wealth group earned over 500,000 MMK (or 600 USD) per 

month from regular, skilled work (FEG Consulting, 2013).  

 

Table 1.  The characteristics of households in the peri-urban township of 

Hlaingthayar by wealth group (FEG Consulting, 2013) 

 

 

Wealth 

group 

% of the 

population 

Typical 

household 

size 

 

Monthly income 

(MMK) 

 

Income sources 

Poor 40 5 <180,000 

Typically 2 income sources – 

unskilled labour and/or small-scale 

petty trade 

Lower 

Middle 30 5 180,000 – 250,000 

2-3 income sources = 1-2 more 

regular types of work like factory or 

trishaw driver and 1 unskilled 

irregular labour 

Upper 

middle 20 5 250,000 – 500,000 

Mixed income sources: smaller 

businesses, formal employment, 

property and vehicle rental 

Better off 10 7 > 500,000 Business, property and vehicle rental 

 

2.4 Food sources 

 

The HEA in Hlaingthayar (FEG Consulting, 2013) found that households in each 

wealth group relied solely on food purchased from markets to meet their 

recommended average requirements for energy. This reliance makes the population 

of Hlaingthayar very vulnerable to fluctuations in the price and seasonal availability of 

foods, compared with rural households where people tend to produce some of their 

own food .  

 

According to the HEA, the main items purchased from the market were rice and 

palm oil, which when combined provided between 85-90% of kilocalorie 

requirements depending on wealth groups. The consumption of animal products, 
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including fish and eggs increased with wealth and provided 15% of average energy 

requirements in better off households compared to 7% for poor households. Fruit, 

vegetables and pulses provided a small percentage of energy requirements: 3-7% 

depending on wealth group.    

  

2.5 The seasons of the peri-urban township of Hlaingthayar 

 

There are three seasons in the Myanmar calendar; Moe yarthi (mid-May to mid-

November), saung yarthi (mid-November to mid-January) and ngwe yarthi (mid-

January to mid-May).  

 

Moe yarthi is the most difficult season for those living in Hlaingthayar in terms of 

finding work and living conditions. Some types of casual work, particularly in the 

construction sector, are less available in this season due to the weather. Income 

from vending or small-scale petty trade also reduces during these months in line with 

reduced labour opportunities (FEG Consulting, 2013). Flooding during the rainy 
season presents health risks through disease and the risk of drowning for small 

children. Food and drinking water prices are also at their highest during this period 

(FEG Consulting, 2013). 

 

Figure 1 shows the seasonal activity calendar developed during the recent HEA (FEG 

Consulting, 2013) in Hlaingthayar. This calendar illustrates the timing of key activities 

during the year. 

 

Figure 1.  A seasonal calendar for the peri-urban township of Hlaingthayar 

developed during the HEA (FEG Consulting, 2013) 
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3. Methods 

3.1 The Cost of the Diet software 

 

The Cost of the Diet is a method developed by SC UK to calculate the minimum 

amount of money a typical household would need to purchase their 

recommended intakes of energy, protein, fat and micronutrients, using locally 

available foods. The cost of food grown and consumed at home is included in the 

calculation by applying market prices. Menu driven software developed that 

applies linear optimisation routines in Microsoft Excel 2010 is used to select 

locally available foods to meet these nutrient requirements at the lowest possible 

cost. 

 

The Cost of the Diet software selects a mixture of foods that will enable a family 

to meet their energy and nutrient requirements as recommended by the WHO 

and the FAO (2004) at the lowest possible cost. As mentioned, this is defined as 

a ‘nutritious’ diet. As the software can select amounts of foods that are not 
realistic in terms of the frequency with which foods are eaten, for example by 

specifying that a particular food is eaten three times a day every day, the 

frequency with which each food is consumed can be adjusted to reflect typical 

dietary patterns. 

 

3.1.1 Energy only diet 

 

When estimating an energy only diet, the software calculates a lowest cost diet that 

meets only the average energy requirements of the family. The analysis is not used to 

promote an energy only diet because it is very unlikely to meet all micronutrient 

requirements, but it is useful to illustrate: 

 

 The potential for micronutrient deficiencies in a diet that only tries to 

provide energy 

 The additional cost of meeting all nutrient requirements, including 
micronutrients 

 

3.1.2 Minimum cost nutritious diet (MNUT) 

 

When estimating a MNUT diet, the software calculates the lowest cost combination 

of foods which meets the average energy requirements and the recommended 

micronutrient intake of the typical family. This diet does not reflect people’s typical 

dietary patterns but it is useful to illustrate: 

 

 The differences in diet composition and its cost when compared with a 

diet that takes into account typical dietary patterns. 

 The extra cost of micronutrients when compared to the energy only diet 

 The relatively small number of foods that can provide a nutritious diet 

but often in unrealistic quantities 
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3.1.3. Locally appropriate cost-optimised nutritious diet (LACON) 

 

When creating a LACON diet, the software calculates the lowest cost combination 

of foods which meet the average energy requirements and the recommended 

micronutrient requirements, whilst adhering to the minimum and maximum 

constraints which set the number of times a week specific food item can be included 

in the diet. This diet therefore does reflect people’s typical dietary patterns and is 

useful to illustrate: 


 The extra cost of meeting average energy and recommended nutrient intakes 

when typical dietary habits such as the main staple, foods commonly 

consumed and food taboos are taken into account 

 

Table 2 below summarises the characteristics of each diet. 

 
Table 2. A summary of the diets analysed using the Cost of the Diet software. 

 
 

 

Diet name 

 

 

Definition 

 

Energy 

needs met 

 

Fat at 30% 

of energy 

 

Protein 

needs met 

Micro-

nutrient 

needs met 

 

Reflects a 

typical 

diet 

Energy only diet A lowest cost diet that only 

meets the average energy 

requirements of the 

members of the household 

X     

Energy, fat and 

protein only diet 

A lowest cost diet that only 

meets the average energy 

and the recommended 

protein and fat requirements 

of the members of the 

household 

X X X   

Minimum cost 

nutritious diet 

(MNUT) 

A lowest cost diet that 

meets the average energy 

and the recommended 

nutrient requirements of the 

household  

X X X X  

Locally appropriate 

cost-optimised 

nutritious diet 

(LACON) 

A lowest cost diet that 

meets the average energy 

and the recommended 

nutrient requirements of the 

household and reflects 

cultural consumption 

patterns 

X X X X X 

 

The average cost of all diets were calculated and are given in Myanmar Kyat, 

rounded to the nearest 100 MMK. Where costs have been converted to US dollars 

an exchange rate of 1 USD to 956 MMK (Oanda, 2013) has been used.  

 
The Cost of the Diet software can also be used, for example: 

 

 To estimate the cost of a typical local diet; 

 To estimate the minimum cost of a diet for any given individual and for 
specified households of multiple individuals; 
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 To take into account seasonal variations in food prices when costing the diet; 

 To identify seasonal gaps in nutrient intake; 

 To develop models of the impact of potential interventions that might enable 

households to meet their nutrient requirements. 

 

A Cost of the Diet assessment is most useful when chronic malnutrition and 

micronutrient deficiencies have been identified as a nutritional problem and the 

availability or affordability of nutritious foods are likely to be among the underlying 

causes. 

 
3.1.4 Recommended intakes for energy and micronutrients 

 
The needs of individuals for energy are taken from a database embedded in the Cost 

of the Diet software that specifies the estimated average requirement (EAR) 

recommended by the WHO and FAO (2004) for individuals by age, sex and activity 

level. As this intake is based on the estimated average requirement, the probability 

that any given individual’s requirement is met is 0.5 or 50%. 

 

The needs of individuals for protein are taken from a database embedded in the 

software which specifies the safe individual intake recommended by the WHO and 

FAO (2007) for individuals by age and sex. This intake is defined as the 97.5th 

percentile of the distribution of individual requirements, so the probability that any 

given individual’s protein requirement is met is 0.975 or 97.5%. 

 

The needs of individuals for vitamins and minerals (collectively called micronutrients) 

are taken from a database embedded in the software which specifies the 

recommended nutrient intake (RNI) proposed by the WHO and FAO (2004) for 

individuals by age and sex. This intake is defined as the 97.5th percentile of the 

distribution of individual requirements, so the probability that any given individual’s 

requirement is met is 0.975 or 97.5%. The recommended intake of vitamin A is 

specified as the recommended safe intake, as there are no adequate data to derive 

mean and standard deviations of intake (WHO/FAO, 2004).  

 

The needs of individuals for fat are specified as 30% of total energy intake (WHO, 

2008). 

 

For the purpose of this analysis, a diet selected by the Cost of Diet software which 

meets all of the requirements described above is called a ‘nutritious’ diet. 

 
3.1.5 The limitations of the Cost of the Diet software and method  

 

Like any tool, the Cost of the Diet method and software has several limitations. 

It is important to understand these before applying the analysis to programming 
or advocacy work. The first is that the diets that the software creates are 

hypothetical and are often unrealistic in terms of the cost and the composition of 

the diet. This is because the RNI for vitamins and minerals is set high, to prevent 

deficiency in a population, but exponentially increases the cost of the diets and 

results in large quantities of foods being included by the software to try to meet 

these requirements. Furthermore iodine, vitamin D, essential fatty acids and 
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essential amino acids are not included in the Cost of the Diet. This is because 

there is not sufficient nutrient composition data available for these nutrients in 

food composition tables. 

 

The data collection method does not take into account intra household 

distribution of food. It is possible to set specific portion sizes for each household 

member but detailed portion size information for each household member 

would need to be collected. In addition, the software does not take into account 

the additional requirements needed for individuals who are sick or convalescing 

because there is not sufficient data currently available.     

3.2 Location   

Figure 2.  Map of Hlaingthayar Township 

A livelihood zone is defined as an area 

within which people share broadly the 

same patterns of access to food (FEG 

Consulting, 2013). Cost of the Diet 
assessments are often conducted in a 

livelihood zone because the foods that 

are available and people consume are 

homogenous. A Cost of the Diet 

assessment took place in the peri-urban 

township of Hlaingthayar (map shown in 

Figure 2).  

 

The data for the assessment were 

collected in the following sites: ward 6, 

ward 11, ward 5, ward 20, Disu and 

Shwe Lin Pan. 

3.3 Data collection and sources 

 

This section describes the data collected to undertake an analysis of the cost of the 

diet. 

 

3.3.1 Market survey to collect price data 

 

Surveys were conducted in the villages mentioned in section 3.1. 

 

Prior to collecting price data, a comprehensive list of all food items available in the 

township was developed using key informants and the knowledge of local 

participants from the area. This was followed by a field trial in the market of ward 6 

(data not included) where participants practiced data collection methods whilst 

adding items to the food list. The resulting comprehensive food list was then used to 

collect data on price and weight in the remaining markets. 

 

For the purpose of the assessment, retrospective data was collected so that a 

baseline analysis of the last year could be produced. The reference year selected for 
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data collection was from May 2013 – June 2012. The field workers were asked the 

name and length of each season. 

 

The response was as follows: 

 

Season 1 – May 2013 and October 2012 – June 2012: Moe yarthi 

Season 2 – April – February 2013: Ngwe yarthi 

Season 3 – January 2013 – November 2012: Saung yarthi 
 

To collect the information needed to estimate the cost of the diet, market traders 

were asked the price of the smallest unit of each food item that they sold during 

each season, assuming that the poor were likely to be able to afford this amount. 

The poor typically buy foods in small amounts as they cannot afford bulk purchases. 

Three samples of each food were weighed using electronic scales that had a 

precision of 1g (Tania KD-400, Tanita Corporation, Japan). Where possible in each 

market, weight and price data was collected from four traders giving a possible total 
of four prices and 12 weights for each food item found in every market. Market 

traders were then asked questions about annual trends in prices, seasonality and 

changes in the demand and supply of commodities. This qualitative data provided 

important contextual information which was used to inform the results. The 

quantitative data was entered into an Excel spread sheet every evening after 

collection, which averaged the price and weight of each food across every market. 

The final averaged weight and price for each food was then divided to calculate the 

cost per 100g of each food item by season. 

 

Each food item identified in the market survey was then selected from the food 

composition database in the Cost of the Diet software, choosing the variety 

consumed in the region nearest to Myanmar if there was more than one type 

available to select. The cost per 100g was then entered for each season into the 

Cost of the Diet programme. 

 

3.3.2 Interviews and focus group discussions to collect typical food consumption 

 

To estimate a diet that is nutritious but takes into account typical food habits of 

households in the peri-urban township of Hlaingthayar, the software needs to be 

told how many times a week it can or cannot include a food. This is called the 

minimum and maximum constraints, which need to be determined for each food 

found on the market. For example if the minimum constraint for Irish potato is set at 

5 and the maximum is set at 14 this means that the software must include potato in 

the diet no less than 5 times a week but no more than 14 times a week (twice a 

day). It is important to note that the constraints applied are intended to reflect 

typical dietary patterns rather than reflect economic constraints, because the Cost of 

the Diet is a tool to illustrate a diet that could be achieved if economic limits were 

removed. 

 

To create these constraints, a one hour interview based upon a questionnaire and 
focus group discussion was carried out to understand local dietary patterns. The 

questionnaire was based upon the food list generated by the market survey and 

aimed to determine how often the foods were consumed. The questions asked 

during the focus group discussion were based on early observations from the market 
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data, comments from traders, and responses to the questionnaire. In particular, 

information was collected on the foods that infants and young children, pregnant and 

lactating women were or were not consuming, wild foods consumed, household 

production of food, cultural taboos, ‘normal’ consumption patterns, and key staples. 

The discussions were held in the following sites: ward 5, Ku Lar Gyi Su, ward 20 and 

Disu.  

 

Each group consisted of 8 women, 2 from each wealth group identified by the HEA 

(FEG Consulting, 2013), all of whom were responsible for preparing food for the 

household. During the interview the women were asked to state the frequency with 

which they ate each item of food on the list. The frequency options given were 

never, sometimes (1-4 times a week) or often (more than five times a week). The 

responses were given a numerical score: ‘never’ was awarded 0 points, ‘sometimes’ 1 

point and ‘usually’ 2 points, then the total for each food item from all 8 respondents 

was calculated. This meant that each item could receive a minimum total score of 0 

and maximum of 16. A total score of 0-1 points was translated into a maximum 
constraint of 0, 1-8 points was translated into a maximum constraint of 7 (a food 

eaten once a day) and a total score of 9-16 points was translated into a maximum 

constraint of 21 (a food eaten three times a day).  

 

During the focus group discussions the women stated that rice was consumed at 

least twice a day. The minimum and maximum constraints were therefore entered as 

14 and 21 to mimic this. Watercress (a variety of spinach), fish paste and onions 

were also commonly consumed foods. These foods were therefore entered into the 

diet a minimum of 7 times per week and a maximum of 21 times per week.  

 

3.3.3 Specification of a typical family 

 

A typical household was determined during the focus group discussions as a part of 

the HEA in peri-urban Hlaingthayar a month prior to this study and was judged to 

contain 5 individuals: a man, a woman, the mother-in-law and 2 children. As the 

estimates of household income for this typical family are based on an energy 

requirement of 5 x 2,100 kcals, or 10,500 kcal in total, the Cost of the Diet method 

identifies a family of the same individuals that require as close to 10,500 kcal as 

possible. This typical HEA/Cost of the Diet family consists of: 

 

 An adult man, aged 30-59y, weighing 50 kg and moderately active (2,750 

 kcal/d) 

 An adult woman, aged 30-59y, 45 kg, moderately active (2,300 kcal/d) and 

 lactating (418 kcal/d) 

 An elderly woman, aged 60 years, 45, moderately active (2,050 kcal/d) 

 A baby (either sex) aged 12-23 months (894 kcal/d) 

 A child (either sex) aged 10-11 years (2,075 kcal/d) 

 

The total energy requirement of this family is 10,524 kcal/d. 

 

Because the Cost of the Diet is dependent on the numbers, age and degree of 

physical activity of the individuals selected for this ‘typical’ family, which is arbitrary, 

and to illustrate the possible range in the cost of the diet, a CoD/HEA family was 
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specified in the same way for six, seven, eight, nine and ten members and two other 

families were specified to cover the highest and lowest energy needs for families of 

between five and ten members. 

 

A minimum or low energy family was selected by choosing the youngest, smallest 

family for each number of individuals between five and ten, and a maximum or high 

energy family was selected by choosing the oldest, largest family between five and 

ten. 

 

The specification of the HEA/CoD, minimum and maximum energy families of 

between five and ten members are shown in Appendix 1 and are recommended as 

standard families for all Cost of the Diet analyses. This ensures that the analysis can 

be aligned with any HEA and that a possible range in energy needs can be covered. 

3.4 Estimating the affordability of diets 

 

3.4.1 Estimating affordability according to annual income 
 

The cost of a nutritious diet becomes a more meaningful figure when compared with 

the income and purchasing power of the poorest members of the community. A diet 

may be inexpensive in comparison to other contexts, but if it is beyond the means of 

the poor, then the risk of malnutrition remains. 

 

Estimates of cash income and expenditure were made during the HEA (FEG 

Consulting, 2013). The better-off wealth group have not been included in the 

affordability analysis because only one group of key informants from this wealth 

group were interviewed. The data collected therefore may not be representative of 

this wealth group in Hlaingthayar. 

 

Table 3 shows income estimates for the three wealth groups. 

 
Table 3. Total estimated income in Myanmar Kyat for three wealth groups rounded 

to the nearest thousand. 

 

 Poor Lower middle Upper middle 

Annual Cash Income 

1,776,000  

(1,800 USD) 

2,508,000  

(2,500 USD) 

4,200,000  

(4,200 USD) 

 

 
3.4.2 Estimating affordability after accounting for non-food expenditure 

 
The income figures in Table 3 represent the total and potential income as food by 

households in different wealth groups. However, households have many needs in 

addition to food, some of which are critical for their survival. The ‘non-food 

expenditure’ (NFE), is defined as the annual cost of essential non-food items 

required by each specified wealth group. These figures are estimated by subtracting 

the staple food and non-staple food expenditure figures, generated by the HEA, from 

the total annual expenditure figures for each wealth group, again, generated by the 

HEA. By subtracting the non-food expenditure from the total annual income figures 
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presented above, a more realistic indication of what amount households may have 

available to spend on food can be estimated. Table 4 shows the total income of each 

wealth group after subtracting household’s needs for essential non-food items. 

 

Table 4. Total income and non-food expenditure by wealth group. 

 

 Very Poor Poor Middle 

Total annual income 

1,776,000  

(1,800 USD) 

2,508,000  

(2,500 USD) 

4,200,000  

(4,200 USD) 

Non-food expenditure (NFE) 

903,900 

(900 USD) 

1,330,300 

(1,300 USD) 

2,269,600 

(2,000 USD) 

Total annual income - NFE 

872,100 

(800 USD) 

1,177,700 

(1,200 USD) 

1,930,400 

(2,000 USD) 

 

 

The difference between the total estimated annual income plus the non-food 

expenditure and the annual cost of a nutritious diet was defined as the ‘affordability’ 

of the diet. 
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4. Results 

 

4.1 Food list and typical dietary habits 

 

The list of all foods found in the local markets in the assessment area and the 

corresponding food matched in the software can be found in Appendix 2. The list of 

all foods found in the markets the price per 100g, the portion sizes, minimum and 

maximum constraints entered into the Cost of the Diet Software can be found in 

Appendix 3.  

 

The field team collected data on 164 foods found in the markets: 4 cereals, 17 

pulses, 58 vegetables, 17 fruit, 55 animal products (including fish), 1 dairy product, 2 

roots and tubers, 2 fats/oils, 1 sugar and 7 foods whose food group was unknown 

because an English translation could not be found. A detailed list of these foods can 

be found in Appendix 2.   

 
The results from the interviews and focus group discussion found that rice was the 

main staple food of the assessment area and was sometimes eaten as much as three 

times a day. Fruit such as bananas and mango were often eaten as a snack or given to 

young children. Green leafy vegetables such as watercress and spinach were eaten 

with most meals and were abundant in the markets. Fish paste was also eaten every 

day with poor households taking meals of only rice and fish paste during the lean 

season. Some cheap fresh fish were also eaten on a weekly basis.  

 

The focus group discussions found that the taboos associated with what women eat 

during pregnancy and lactation were centred on spicy foods, beef, bitter gourd and 

some varieties of fish, which are believed to be toxic. However, in general, pregnant 

and lactating women (PLW) consume the same foods as the rest of the family. The 

participants in the focus group discussion in Kalargyi Su stated that PLW usually eat 

more bananas, milk, beans and vegetables. Regarding food taboos for infants and 

young children, one of the focus group discussions revealed that fresh fish are often 

not given to this age group due to fears that the child will get worms. Roselle leaf 

was also mentioned as a taboo as it causes diarrhoea. However, in general infant and 

young children eat what the rest of the family eat.  

 

Table 5 shows the energy density of the main staple foods eaten in the peri-urban 

township of Hlaingthayar with their cost in Myanmar Kyat (MMK) per 100 kcal of 

raw and cooked food and per 10g of protein.   
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Table 5.  The energy density and cost of the main staple foods eaten by people in 

the peri-urban township of Hlaingthayar, ranked in terms of energy per 100 g from 

low to high 

 

  Cost in Myanmar Kyat 

Staple food 

Energy in 

kcal per 

100 g 

Per 100g 

cooked 

Per 100 

kcal 

Per 10g 

protein 

Rice 339.0 36.0 10.6 54.6 

Fish paste 105.0 31.0 29.5 16.8 

Onion  44.0 37.1 84.3 265.0 

Watercress 37.0 30.8 83.3 83.3 

 

 

4.2 The cost of the diet 
 

4.2.1 Energy only diet 

 

Table 6 shows the analysis of the cost of the diet by family group and by season. 

 

The minimum cost of a diet that meets only a household’s energy need has been 

estimated at between 1,011 – 1,148 MMK per day, depending on the season, and 

features three of the 164 foods found in the markets the peri-urban township of 

Hlaingthayar. The annual cost of the diet for the typical family is estimated to be 

389,900 MMK. 

 
Table 6. The lowest cost diet for the HEA/CoD family in the peri-urban township 

of Hlaingthayar, Myanmar that meets only their energy requirements. The annual 

costs have been rounded to the nearest 100 MMK 

 

Age Group 

Season 1 

Moe yarthi 

Season 2 

Ngwe yarthi 

Season 3 

Saung yarthi Annual Cost 

12-23 month-old 73  84  80             28,600  

Rest of Family              938              1,064                  959           361,300  

Overall 1,011  1,148  1,039  389,900  

 

It should be noted that the cost of the diet of the child aged 12-23 months only 

includes the cost of the solid complementary foods the child is given, it does not 

include the cost of breast milk which is costed within the average extra energy and 

nutrients required by the mother each day (418 kcal a day). 

 

The key foods in the energy only diet are rice, coconut meat and sugar cane. Rice 

provides 59% of energy in this diet, whilst coconut meat provides 40% of energy 

requirements. This analysis therefore highlights these foods as inexpensive sources of 

energy. The composition of the diet changes slightly by season as sugar cane is only 

included in season one. This is because traders reported that this food was only 

available on the market during this period.   
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Table 7 shows the absolute weight and cost of the foods selected for the family for 

the whole year for the energy only diet with the percentage contributed by each 

food in terms of weight, cost, energy, protein and fat, and the percentage 

contribution of each food for eight vitamins and four minerals.   

 

Table 7.  The absolute weight and cost of the foods selected for the HEA/CoD 

family for the whole year for the energy only diet with the percentage contributed 

by each food in terms of weight, cost, energy, protein and fat, the percentage 

contribution of each food for eight vitamins and four minerals and the percentage of 

the total requirements met for each nutrient, averaged over the three seasons 

 

Food List 

Quantity 

(Kg) 

%    

quantity Cost 

%       

cost 

%      

energy 

%     

protein 

%              

fat 

Coconut 396 39.7 137,122 38.7 40.7 24.8 94.0 

Rice 600 60.1 216,589 61.1 59.0 75.2 6.0 

Sugar, cane 2 0.2 578 0.2 0.3 - - 

        

Total  999 100 354,289 100 100 100 100 

% of RDI met      100 95 122 

 

 

Food List 

 
%      

vit A % vit C % vit B1 

% vit   

B2 

%       

niacin 

% vit 

B6 

%        

folic acid 

% vit 

B12 

Coconut  - 100.0 21.4 24.8 16.8 10.5 65.6 - 

Rice  - - 78.6 75.1 83.2 89.5 34.4 - 

Sugar, cane  - - - 0.1 - - - - 

          

Total   - 100 100 100 100 100 100 - 

% of RDI met   0.0 16 73 17 119 82 25 0 

 

 

Food List 
 

%      calcium %       iron %       zinc %       copper 

Coconut  48.0 61.3 34.2 85.3 

Rice  52.0 38.7 65.8 14.7 

Sugar, cane  0.0 0.0 - 0.0 

      

Total   100 100 100 100 

% of RDI met   10 35 125  

 

Appendix 4 shows the absolute weight and cost of the foods selected for the 12-23 

month old child for the whole year for the energy only diet with the percentage 

contributed by each food in terms of weight, cost, energy, protein and fat, and the 
percentage contribution of each food for eight vitamins and four minerals. It is 

important to note the essential contribution of breast milk in a diet that only meets 

energy needs for children aged 12-23 months. Although breast feeding should be 

partial at this age and only contributes 39% of the average energy requirements, it 

makes the greatest contribution to a child’s intake of protein, fat, vitamin A, vitamin 

C, vitamin B1, vitamin B2, vitamin B6, vitamin B5, vitamin B12, niacin, folic acid, and 

calcium.  
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Although the energy only diet meets the recommended requirements for energy by 

design, figure 3 shows that for a child aged 12 – 23 months in all seasons the RDIs 

For almost all micronutrients: vitamin A; vitamin C; vitamin B1; vitamin B2; niacin; 

vitamin B6; folic acid; pantothenic acid; calcium; magnesium; iron and zinc are not 

met. As mentioned breast milk is the main source of micronutrients in this diet. 

 

Figure 3. The percentage of energy and the recommended nutrient intakes for 

micronutrients met by an energy only diet for a 12-23 month old child. 

 
 

Figure 4 shows a similar result for the rest of the family. An energy only diet does 

not provide 100% of the RDIs for protein, vitamin A, vitamin C, vitamin B1, vitamin 

B2, vitamin B6, folic acid, calcium and iron in all seasons.  

 
Figure 4. Percentage of energy and recommended nutrient intakes for 

micronutrient met for the rest of the family by an energy only diet. 
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4.2.2 Minimum cost nutritious diet (MNUT) 

 

The minimum cost of a nutritionally adequate diet that meets the average energy 

requirements and the RDIs for micronutrients is estimated to cost between 2,388 -

2,535 MMK per day, depending on the season. Table 8 shows the costs by family 

members and by season. This diet includes 14 of the 164 foods available in the prei-

urban township of Hlaingthayar, some of which have to be eaten three meals a day, 

every day, which is unlikely. 

  

Table 8.  The lowest cost diet for the HEA/CoD family in the prei-urban township 

of Hlaingthayar, Myanmar that meets needs for energy and micronutrient but does 

not take into account the typical diet. The annual costs have been rounded to the 

nearest 100 MMK 

 

Age Group 

Season 1 

Moe yarthi 

Season 2 

Ngwe yarthi 

Season 3 

Saung yarthi Annual Cost 

12-23 month-old 135 137 130              49,000  

Rest of Family 2,253 2,398 2,272            841,700  

Overall 2,388 2,535 2,401            890,700  

 

The key components of the diet selected by the Cost of the Diet software are 

coconut meat, spinach and rice. Dried ribbon fish has been identified by the software 

as an inexpensive source of protein, niacin, vitamin B12, calcium (providing 81% of 

the requirement for this nutrient) and zinc. Green leafy vegetables such as spinach 

and watercress have been identified as inexpensive sources of vitamin A, water 

soluble B-group vitamins, folic acid, magnesium and iron. Offal such as pork innards 

and blood has also been identified by the software as inexpensive sources of vitamin 

A, vitamin B12 and iron. These foods are therefore inexpensive sources of essential 

micronutrients and could be advocated for through cooking sessions to improve the 

micronutrient status of the household, in particular women and children.    

 

Table 9 shows the absolute weight and cost of the foods selected for the family for 

the whole year for the MNUT diet with the percentage contributed by each food in 

terms of weight, cost, energy, protein and fat, and the percentage contribution of 

each food for eight vitamins and four minerals.   

 

Table 9. The absolute weight and cost of the foods selected for the HEA/CoD 

family for the whole year for the MNUT diet with the percentage contributed by 

each food in terms of weight, cost, energy, protein and fat, the percentage 

contribution of each food for eight vitamins and four minerals and the percentage of 

the total requirements met for each nutrient, averaged over the three seasons 

 

Food List 

Quantity 

(Kg) 

%    

quantity Cost 

%       

cost 

%      

energy 

%     

protein 

%              

fat 

Barbus fish 69 4.8 49,311 5.9 2.6 9.1 1.8 

Beansprout 49 3.5 20,780 2.5 1.8 4.7 1.5 

Coconut, meat 396 28.0 137,122 16.5 40.7 9.5 58.8 

Dried ribbon fish 74 5.2 206,356 24.9 7.2 31.5 3.1 

Fish paste 94 6.7 29,237 3.5 2.9 12.7 1.2 

Peanut oil 31 2.2 40,300 4.9 8.0 - 13.8 
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Food List 

Quantity 

(Kg) 

%    

quantity Cost 

%       

cost 

%      

energy 

%     

protein 

%              

fat 

Pork blood 54 3.8 60,407 7.3 2.3 9.8 1.0 

Pork innards 10 0.7 30,502 3.7 0.3 1.1 0.1 

Rice 212 15.0 76,569 9.2 20.9 10.2 1.3 

Soyabean 10 0.7 5,946 0.7 1.2 2.7 0.9 

Spinach 283 20.0 98,667 11.9 1.9 6.2 0.4 

Sugar cane 2 0.2 578 0.1 0.3 - - 

Vegetable oil 36 2.6 46,759 5.6 9.1 - 16.1 

Watercress 96 6.7 26,355 3.2 1.0 2.6 0.1 

        

Total 1,417 100 828,890 100 100 100 100 

% of RDI Met     100 247 195 

 

 

Food List 

%      

vit A % vit C % vit B1 

% vit    

B2 

%       

niacin % vit B6 

%        

folic acid 

% vit 

B12 

Barbus fish 0.2 1.3 13.1 2.2 7.5 4.6 0.5 3.7 

Beansprout 0.0 6.8 9.5 3.2 3.7 3.3 10.8 - 

Coconut, meat - 10.9 15.6 4.3 9.2 7.4 13.1 - 

Dried ribbon fish - - 4.2 10.8 28.5 11.3 2.6 40.2 

Fish paste 0.5 0.9 12.2 3.6 11.1 3.9 1.2 12.4 

Peanut oil - - - - - - - - 

Pork blood - 24.4 1.5 8.7 10.7 0.8 0.3 12.2 

Pork innards 47.4 0.9 0.7 12.3 2.1 1.2 2.3 31.5 

Rice - - 20.3 4.6 16.1 22.2 2.4 - 

Soyabean 0.0 0.3 2.3 3.8 2.0 0.8 1.7 - 

Spinach 42.7 25.8 15.9 36.7 6.7 25.3 52.4 - 

Sugar cane - - - 0.0 - - - - 

Vegetable oil - - - - - - - - 

Watercress 9.1 28.8 4.8 9.8 2.5 19.2 12.6 - 

         

Total 100 100 100 100 100 100 100 100 

% of RDI Met 302 142 100 100 218 115 125 638 

 

Food List %      calcium %       iron %       zinc %       copper 

Barbus fish 1.9 2.3 5.6 1.0 

Beansprout 1.7 1.4 3.2 5.2 

Coconut, meat 5.0 13.1 23.7 42.7 

Dried ribbon fish 81.0 4.7 20.9 8.1 

Fish paste 0.7 1.0 3.1 0.9 

Peanut oil - - - - 

Pork blood 0.4 53.3 8.1 12.1 

Pork innards 0.0 1.1 2.1 7.0 

Rice 1.9 2.9 16.2 2.6 

Soyabean 1.4 2.2 2.8 4.1 

Spinach 3.9 14.0 12.3 11.8 

Sugar cane 0.0 0.0 - 0.0 

Vegetable oil - - - - 

Watercress 2.0 4.1 2.1 4.4 

     

Total 100 100 100 100 

% of RDI Met 100 158 180  
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Appendix 5 shows the absolute weight and cost of the foods selected for the 12-23 

month old child for the whole year for the MNUT diet with the percentage 

contributed by each food in terms of weight, cost, energy, protein and fat, and the 

percentage contribution of each food for eight vitamins and four minerals. 

 

Figure 5 shows that the RDI is exactly 100% for vitamin B1, vitamin B2, vitamin B6, 

calcium and iron for the young child in all seasons of the year. This means that these 

micronutrients as the most difficult to obtain from the local market for a nutritious 

diet that is not constrained by typical dietary patterns for a 12-23 month old child.  

 

Figure 5. The percentage of energy and the recommended nutrient intakes for 

micronutrients met by a MNUT diet for a 12-23 month old child. 

 

 
Figure 6 shows that for the rest of the family the RDI is exactly 100% for vitamin B1, 
vitamin B2, pantothenic acid and calcium in all seasons of the year. The RDI is also 

100% for vitamin C in seasons 2 and 3. The RDI for vitamin B6 is also 100% in 

season 2 and for iron in season 3. This means that these nutrients are therefore the 

hardest for the software to meet requirements for in the peri-urban township of 

Hlaingthayar, when a nutritious diet is not constrained by typical dietary patterns.  
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Figure 6. The percentage of energy and the recommended nutrient intakes for 

micronutrients met by a MNUT diet for the rest of the family. 

 

 
 

4.2.3. Locally appropriate cost-optimised nutritious diet (LACON) 

 

The MNUT diet specified in section 4.2.2 above was not chosen to be typical of the 

foods eaten by people in the prei-urban township of Hlaingthayar; the diet reflects 

the least expensive way for the typical family to meet the specified amounts of 

energy and micronutrients using all foods available in the market, but in 
unconstrained amounts. 

 

Table 10 shows the breakdown of costs by family members and by season for a 

nutritious, culturally acceptable diet (LACON). The estimated minimum amount of 

cash that a family of 5, including a child aged 12-23 months, would need to be able to 

purchase this diet from the market is between 3,413 – 3,560 MMK a day and 

includes 20 of the 164 foods known to be available on the markets in the peri-urban 

township of Hlaingthayar. 

 

Table 10.  The lowest cost diet for the HEA/CoD family in the prei-urban township 

of Hlaingthayar, Myanmar that meets needs for energy and micronutrients and is 

adjusted to account for usual dietary habits. The annual costs have been rounded to 

the nearest 100 MMK 

 

Age Group 

Season 1 

Moe yarthi 

Season 2 

Ngwe yarthi 

Season 3 

Saung yarthi Annual Cost 

12-23 month-old 192 199 188 70,600 

Rest of Family 3,310 3,361 3,225 1,206,700 

Overall 3,502 3,560 3,413 1,277,300 
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Figure 7 shows how the annual cost of the LACON diet for the HEA/CoD family 

varies by the number of individuals in the household from five to ten and for families 

with the minimum and maximum energy requirements. The cost for a family of five 

members could range from 1,069,500 MMK – 1,536,300 MMK depending on their 

sex, age, body weight and physical activity. 

 

Figure 7.  The annual cost of a diet that meets average energy requirements and the 

RNI of micronutrient for households of between 5 and 10 members for the low 

energy, HEA/CoD and high average energy requirement families.    

 

 
 

Table 11 shows the absolute weight and cost of the foods for the whole year for the 

LACON diet with the percentage contributed by each food in terms of weight, cost, 

energy, protein and fat, and the percentage contribution of each food for eight 

vitamins and four minerals for the family. 

 

Although this diet is more realistic than the MNUT diet, including an additional six 

foods, two are specified in very large amounts: rice (28% by weight) and watercress 

(17% by weight). Similar foods from the MNUT have also been selected by the 

software for the LACON diet such as dried ribbon fish, providing protein, niacin, 

vitamin B12, calcium and zinc; watercress which provides vitamin A, water soluble B-

group vitamins, folic acid, magnesium and iron; and pork innards which provide 

vitamin A and vitamin B12.  
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Table 11.  The absolute weight and cost of the foods selected for the HEA/CoD 

family for the whole year for the LACON diet with the percentage contributed by 

each food in terms of weight, cost, energy, protein and fat, the percentage 

contribution of each food for eight vitamins and four minerals and the percentage of 

the total requirements met for each nutrient, averaged over the three seasons. 

 

Food List 

Quantity 

(Kg) 

%    

quantity Cost 

%       

cost 

%      

energy 

%     

protein 

%              

fat 

Amomum corynostachyum (green 

leaf) 

39 2.4 13,123 1.1 0.3 0.6 0.1 

Barbus fish 63 4.0 55,071 4.7 2.4 5.6 3.0 

Chicken, meat 24 1.5 31,896 2.7 2.0 3.1 3.7 

Coconut,meat 57 3.6 18,409 1.6 5.9 0.9 15.7 

Dried ribbon fish 63 4.0 175,839 15.0 6.1 17.9 4.9 

Dried sea fish (small) 35 2.2 119,398 10.2 3.4 10.1 2.7 

Egg, duck 69 4.4 132,714 11.3 3.7 4.3 7.9 

Fermented fish 23 1.5 34,875 3.0 2.1 7.6 0.5 

Fish paste 94 5.9 29,237 2.5 2.9 8.5 2.3 

Frog 94 5.9 108,158 9.2 2.7 9.2 1.1 

Gourd, bottle 37 2.3 8,747 0.7 0.2 0.2 0.1 

Onion 31 2.0 11,552 1.0 0.4 0.2 0.1 

Peanut oil 13 0.8 16,596 1.4 3.3 - 10.6 

Pork innards 9 0.6 28,780 2.4 0.3 0.7 0.2 

Rice 453 28.5 163,394 13.9 44.6 14.5 5.2 

Small snakehead fish 

(Ophiocephalus) 

25 1.6 30,725 2.6 0.9 2.2 1.2 

Soyabean 44 2.8 25,865 2.2 5.3 7.8 7.3 

Spinach 94 5.9 32,889 2.8 0.6 1.4 0.2 

Vegetable oil 40 2.5 51,095 4.3 9.9 - 32.6 

Watercress 283 17.8 86,524 7.4 3.0 5.1 0.5 

        

Total 1,592 100 1,174,887 100 100 100 100 

% of RDI Met     100 374 104 

 

 

Food List 

%      

vit A 

% vit 

C 

% vit 

B1 

% vit   

B2 

%       

niacin 

% vit 

B6 

%        

folic 

acid 

% vit 

B12 

Amomum corynostachyum (green 

leaf) 

5.4 3.3 1.8 3.7 0.6 1.9 7.6 - 

Barbus fish 0.2 1.1 9.7 1.5 4.5 2.4 0.5 2.7 

Chicken, meat 0.3 - 1.0 2.3 3.4 1.3 0.2 0.2 

Coconut,meat - 1.5 1.8 0.5 0.9 0.6 2.0 - 

Dried ribbon fish - - 2.9 6.7 15.8 5.4 2.4 27.1 

Dried sea fish (small) - - 1.6 3.8 8.9 3.1 1.3 15.2 

Egg, duck 12.9 - 5.0 11.0 4.1 3.6 7.4 13.4 

Fermented fish - - 1.1 1.0 6.1 4.1 1.1 2.6 

Fish paste 0.5 0.8 9.9 2.6 7.2 2.2 1.3 9.8 

Frog - - 0.9 7.1 10.9 7.0 0.9 4.4 

Gourd, bottle 0.2 1.9 0.7 0.6 0.3 0.5 1.0 - 

Onion - 1.3 0.6 0.2 0.2 0.9 0.6 - 

Peanut oil - - - - - - - - 

Pork innards 41.8 0.8 0.5 8.5 1.3 0.7 2.3 23.5 

Rice - - 35.0 7.2 22.3 26.7 5.5 - 

Small snakehead fish 0.1 0.4 3.9 0.6 1.8 1.0 0.2 1.1 
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Food List 

%      

vit A 

% vit 

C 

% vit 

B1 

% vit   

B2 

%       

niacin 

% vit 

B6 

%        

folic 

acid 

% vit 

B12 

(Ophiocephalus) 

Soyabean 0.0 1.1 8.0 12.2 5.7 1.9 7.9 - 

Spinach 13.3 8.1 4.3 9.0 1.4 4.8 18.5 - 

Vegetable oil - - - - - - - - 

Watercress 25.3 79.7 11.6 21.4 4.8 32.2 39.5 - 

         

Total 100 100 100 100 100 100 100 100 

% of RDI Met 294 161 122 135 341 207 118 779 

 

Food List %      calcium %       iron %       zinc %       copper 

Amomum corynostachyum (green 

leaf) 

0.4 3.2 1.4 2.2 

Barbus fish 1.3 3.4 4.2 1.2 

Chicken, meat 0.1 1.4 1.9 0.8 

Coconut,meat 0.5 3.1 2.8 8.2 

Dried ribbon fish 51.4 6.6 14.5 9.3 

Dried sea fish (small) 28.9 3.7 8.2 5.2 

Egg, duck 2.1 11.4 4.3 1.4 

Fermented fish 0.5 1.4 1.8 0.8 

Fish paste 0.5 1.6 2.5 1.2 

Frog 0.5 6.3 8.0 4.3 

Gourd, bottle 0.1 0.3 0.7 1.2 

Onion 0.1 0.1 0.3 0.7 

Peanut oil - - - - 

Pork innards 0.0 1.7 1.6 8.8 

Rice 3.1 10.4 28.1 7.4 

Small snakehead fish (Ophiocephalus) 0.5 1.4 1.7 0.5 

Soyabean 4.6 16.0 9.8 23.8 

Spinach 1.0 7.8 3.4 5.3 

Vegetable oil - - - - 

Watercress 4.5 20.1 5.0 17.6 

     

Total 100 100 100 100 

% of RDI Met 140 100 224  

 

Appendix 6 shows the absolute weight and cost of the foods selected for the 12-23 

month old child for the whole year for the LACON diet with the percentage 

contributed by each food in terms of weight, cost, energy, protein and fat, and the 

percentage contribution of each food for eight vitamins and four minerals. As with 

the energy only diet, breast milk makes an essential contribution to nutrient 

requirements providing the greatest total percentage of energy (39%), fat (53%), 

vitamin A (36%), vitamin C (49%) and vitamin B2 (27%) requirements. Breast milk 

contains little iron however, so it is important that iron-rich complementary foods 

are given to the child. Appendix 6 shows that duck egg, soybeans and watercress 

have been selected by the software as inexpensive sources of iron. Furthermore, 

dried ribbon fish and dried seas fish have been selected by the software to provide 

an essential source of protein, vitamin B12 and calcium.    

 

Figures 8 and 9 show that the RDI is exactly 100% for iron for both the young child 

and the rest of the family, in all seasons of the year. The requirement for vitamin B1 
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is also only just met in season 2 whilst the requirement for calcium is only met by 

100% in seasons 1 and 2 for the 12-23 month old child. The RDIs for fat is 100% in 

seasons 2 and 3 for the rest of the family whilst calcium requirements are only met 

by 100% in season 1. This analysis identifies these nutrients as the most difficult to 

obtain from the LACON diet using foods found in the local market of the prei-urban 

township of Hlaingthayar. 

 

Figure 8 and 9 shows that some micronutrients are provided in the diet in excess of 

the recommended daily intake (RDI). This happens because some nutrients are 

present in foods at a low concentration or are poorly absorbed, so relatively large 

amounts of food need to be consumed to meet the RDIs.  

 
Figure 8. The percentage of energy and the recommended nutrient intakes for 

micronutrients met by a LACON diet for a 12-23 month old child. 
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Figure 9. The percentage of energy and the recommended nutrient intakes for 

micronutrients met by a LACON diet for the rest of the family. 

 

 
 

4.3 Comparison of current food consumption habits with food consumption 

habits required for a nutritious diet  

 

The HEA’s detailed food summary provides an insight into the current composition 

of the diet of a typical household in three wealth groups in the peri-urban township 

of Hlaingthayar. The food summary analysis shows what foods, in what proportions 

are being used to provide the energy requirement of a typical household which is 

based upon 2,100 kcals per person. The results from this analysis showed that the 

diet relies substantially on rice to provide the majority (69%-76%) of a household’s 

energy requirements. Oil provides 14%-16% of energy requirements, whilst 

nutritious foods such as animal products, fruit and vegetables only provide 10%-17% 

of requirements (FEG Consulting, 2013).    

 

The same analysis was undertaken using the results from the LACON diet to show 

the differences between the current diet and a nutritious diet. Figure 10 shows the 

percentage of energy requirements that each food group provided in the LACON 

diet for the typical household which has been aligned with the HEA.  

 

Figure 10 shows that in a nutritious diet that takes into account typical dietary habits, 

only 43% of energy requirements are being provided by rice, a third lower than the 

energy provided by this food group in the current diet. Furthermore, 12% of energy 

requirements are being provided by fat, whilst 28% are being provided by animal 
products such as dried fish, fish paste and duck eggs. Fruit and vegetables also 

provide 15% of energy requirements.  

 

This analysis indicates that households in the assessment area are eating a 

disproportionate amount of rice and fat, compared to more nutritious foods such as 

vegetables and animal products. This analysis also shows how eating patterns would 
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need to change for households to obtain a diet that meets their nutrient 

requirements.  

 

Figure 10. The percentage of energy requirements that each food group provided 

for four wealth groups estimated by the HEA, and the LACON diet for the typical 

household which has been aligned with the HEA 

 

 
 

 

                     HEA 

 

 

4.4 Seasonal fluctuations in the LACON diet 

 

Figure 11 shows the cost of the LACON diet by season of the year. The results 

show that the cost of the diet was lowest during the winter season of saung yarthi. 

This is the period when the opportunities for casual construction labour increases 

and vendor income increases. The most expensive season for the LACON diet was 

ngwe yarthi, but the difference between this season and moe yarthi was small (58 

MMK a day). The key informants from the HEA (FEG Consulting, 2013) stated that 

moe yarthi was typically the most expensive season for food.   

 

It is important to note that the HEA found that all households in Hlaingthayar 
used the market to purchase their energy requirements. The seasonal fluctuation 

of food prices may therefore greatly impact very poor household’s access to 

food in this area, even if the price increase of individual food items is small. Also, 

these results only capture changes in food prices by season; they do not capture 

changes in affordability. As the seasonal calendar in section 2.5 shows, access to 

labour and therefore household incomes, changes throughout the year. 

Expenditure is also not static, with some household expenses such as healthcare 

and education, increasing at different times of the year. These factors must be 

CoD 
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taken into consideration when considering seasonal affordability of a nutritious 

diet. 

 

Figure 11.  The cost of the LACON diet by season of the year. 

  

 
 

4.5 Contribution of food groups to the cost of the LACON diet 

 

Figure 12 shows that animal products and vegetables are the most costly element of 
the LACON diet for a child aged 12 to 23 months. This is primarily due to the 

quantity of dried ribbon fish, duck egg, fish paste, spinach, soybean and watercress in 

the diet which have been included in large quantities in the diet to provide essential 

micronutrients.   

 

The same data for the rest of the family shown in Figure 13 reveal that animal 

products contribute the most to the cost of the LACON diet. Again, this is mainly 

due to the quantities of dried ribbon fish, fish paste and duck egg in the diet which 

are costly in comparison to the mains staple of rice, but are very nutritious.  

 

By identifying the food groups that contribute the most to the cost of the LACON 

diet, this analysis emphasises the nutrients that are the most expensive to obtain 

using the foods available in the local markets: vitamin A, vitamin C, folic acid, calcium 

and iron,  
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Figure 12.  The weekly cost of foods each week selected by the cost of diet 

software for the LACON diet which meets needs for energy and micronutrients in a 

culturally acceptable diet for a 12-23 month old child. 

 

 
 

Figure 13.  The weekly cost of foods each week selected by the cost of diet 

software for the LACON diet which meets needs for energy and micronutrients in a 

culturally acceptable diet for the rest of the family  

 

 
 

4.6 Affordability of the diets 

 

In order to calculate affordability, the cost of the diet plus non-food expenditure is 

subtracted from the total income, all of which are estimates based on multiple 

assumptions and variable parameters. Table 12 shows the estimated affordability of 
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the diet per year if the non-food expenditure specific to each wealth group are 

applied to the cost of the three diets calculated in this analysis. 

 

Table 12 shows that lower and upper middle households can afford the most 

nutritious diet; even after non-food expenditure is accounted for and would use 88% 

and 63% of their income respectively. For poor households, the most nutritious diet 

plus essential non-food expenditure is 11% more than their total income 

respectively. This equates to an additional 195,360 MMK (200 USD) a year. 

 

 

Table 12.  The estimated incomes by wealth group, non-food expenditure (NFE) 

and the costs of three diets estimated by the Cost of the Diet software for 

households in the peri-urban township of Hlaingthayar, Myanmar  

 

Wealth Group  Poor Lower Middle Upper Middle 

Annual income          1,776,000          2,508,000          4,200,000  

Wealth group NFE  702,400 931,800 1,374,600 

Total income - NFE (a)         1,073,600          1,576,200          2,825,400  

     
Cost of energy only diet (b)            389,900             389,900             389,900  

Excess or shortfall (a)-(b)            683,700          1,186,300          2,435,500  

     
Cost of MNUT diet (c)            890,700             890,700             890,700  

Excess or shortfall (a)-(c)            182,900             685,500          1,934,700  

     
Cost of LACON diet (d)         1,277,300          1,277,300          1,277,301  

Excess or shortfall (a)-(d) -          203,700             298,900          1,548,100  

Spending on food        

Cost of energy only diet  389,900 389,900 389,900 

% income of energy only diet  22 16 9 

     
Extra cost of MNUT diet  500,800 500,800 500,800 

% extra cost MNUT diet  28 20 12 

     
Extra cost of LACON  386,600 386,600 386,600 

% extra cost of LACON  22 15 9 

     
Non-food expenditure  702,400 931,800 1,374,600 

% NFE for wealth group  40 37 33 

     
Total  111 88 63 

 

Figure 14 shows the gaps between estimated income and expenditure for three 

wealth groups in the peri-urban township of Hlaingthayar. 
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Figure 14. The affordability of an energy only, MNUT and LACON diet based on 

the numbers presented in Table 14. 

 

 
 

4.7 Comparison of current food expenditure with the food expenditure 

required for a nutritious diet  

 

The HEA’s detailed expenditure summary on staple and non-staple food provides an 

insight into the current food expenditure patterns of a typical household in three 

wealth groups in the peri-urban township of Hlaingthayar. The food expenditure 

analysis shows how much money, as a percentage of income spent on food, is being 

spent on different food groups. The results from this analysis showed that between 

23 – 31% of income for food (316,800 – 402,000 MMK a year) is spent on rice, 

depending on wealth group. Households in Hlaingthayar spent approximately 6-10% 

(73,000 MMK a year) of their income for food on oil and 8-12% on fruit and 

vegetables (91,200 – 109,500 MMK a year). For pulses they spent 5% (41,600 – 

62,400 MMK a year) of their income. The percentage of income spent on animal 

products varies by wealth group, with poor households spending 30% (224,300 MMK 

a year) of their income for food and upper middle households spending 

approximately 47% (616,600 MMK a year) of their income for food on these 

products. In total, households are spending between 761,500 – 1,314,580 MMK a 

year on food depending on wealth group.   

 

The same analysis was undertaken using the results from the LACON diet to show 

the differences between current expenditure pattern and the expenditure pattern 
required for a nutritious diet. Figure 16 shows the percentage of cost that each food 

group provides in the LACON diet for the typical household which has been aligned 

with the HEA.  

 

Figure 16 shows that in a nutritious diet that takes into account typical dietary habits 

only 15% (172,730 MMK) of the overall cost of the diet needs to be spent on cereals, 
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whilst 5% (69,450 MMK) needs to be spent on oil. Furthermore, fruit and vegetables 

account for 15% (182,500 MMK) of the overall cost of the LACON diet, whist pulses 

provide 2% (29,000 MMK) of the overall cost. Animal products contribute the most 

to the cost of the diet, providing 62% (758,330 MMK) of the overall cost, due to the 

essential micronutrients that they provide. As indicated in section 4.2.3 households 

would need to spend approximately 1,277,300 MMK a year to purchase the LACON 

diet.  

 

This analysis indicates that households are spending a disproportionate amount of 

money on rice and oil, compared to nutrient dense foods such as meat, fish and 

vegetables.       

 

Figure 16. The percentage of cost that each food group provides in the LACON 

diet for the typical household which has been aligned with the HEA.  

 

 
 

 

 

 

 

4.8 Modelling nutritional, food security and social protection scenarios 

 

The Cost of the Diet software can be used to examine the effect of changing 
variables and assumptions to assess their effect on the cost and affordability of each 

diet, but usually the most nutritious, LACON, diet. For example the effect of 

activities to generate income, the effect of changing the cost of foods and the effect 

of providing foods that have a higher nutrient content could all be examined in terms 

of their effect on the cost, quality and composition of the diet. Such models can 

illustrate the potential for activities to improve the diet either through nutritional 

interventions or by poverty alleviation. The models presented can help to generate 

ideas and test assumptions about the impact of activities on household nutrition, and 

HEA 
CoD 
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to set targets and indicators. All the models described here are theoretical and, in 

reality, the situation will be influenced by numerous external factors that cannot be 

included in the model, so the actual effect on the cost of the diet may be different. 

 

Eleven interventions were modelled to examine the effects on the cost, quality, 

affordability and composition of a nutritious diet: 

 

 The potential impact of current eating and cooking practices, and food taboos on 
the cost, quality and composition of a nutritious diet  

o Removing fish and roselle leaf from the diet of the 12-23 month old child, 

which are common food taboos in the assessment area 

o Over cooking vegetables and rice  

o Eating rice three meals a day   

 The potential impact of current infant feeding practices on the cost, quality and 

composition of a nutritious diet of a 12-23 month old child 

o Reducing breast milk intake by 50% 

o Replacing 50% of breast milk with dried cow’s milk powder  

o Replacing 50% of breast milk with infant formula  

 The potential impact of four and 6 months unpaid maternity leave on a typical 
household’s ability to afford a nutritious diet 

 The potential impact of shocks on the cost, quality, composition and 

affordability of a nutritious diet  

o An increase in the price of rice similar to that in 2006-2007   

 Removing cost considerations to identify the most nutritious foods found on the 
local market which may have been excluded from the original LACON diet due 

to their cost 

 

4.8.1 Modelling the impact of typical cultural practices of the cost, quality and 

composition of a nutritious diet  

 

4.8.1.1 Modelling the impact of removing fish from the diet of the 12-23 month old child 

 

The participants from the interviews and focus group discussions in ward 5 stated 

that it was a cultural taboo to give infant and young children fresh fish due to fears 

that the child will get worms. In the LACON diet for the 12-23 month old child, 3.6 

Kg a year of barbus fish have been included to provide essential micronutrients such 

as water soluble B-group vitamins and vitamin B12. The impact of removing all fresh 

fish from the diet of the 12-23 month old was therefore modelled to determine the 

potential impact of this taboo on the cost, quality and composition of the diet.  

 

Figure 17 shows that removing fresh fish from the diet of the 12-23 month old child 

led to a 1% - 3% increase in the daily cost depending on the season. In terms of cash, 

this increase in cost in seasons 1 to 3 was 3 MMK a day, 7 MMK a day and 6 MMK a 

day. This model did not have an impact on the quality of the diet because the 

software has substituted the micro-nutrients found in fish by other food items. The 

composition of the diet also did not change substantially, with the software adding 

ridge gourd and beansprout and increasing the amount of duck egg and fermented 

fish.  
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Figure17. A bar chart showing cost of the most nutritious, LACON diet for a 12-23 

month old child, with and without consuming fresh fish over the three seasons of the 

year in the peri-urban township of Hlaingthayar 

 

 
 

4.8.1.2 Modelling the impact of cooking practices on the cost and quality of a nutritious diet  

 

The results of the LACON diet emphasise the importance of green leafy vegetables 

in providing inexpensive sources of essential nutrients such as vitamin A, vitamin C, 

water soluble B-group vitamins, folic acid, magnesium and iron. However, the 

nutrient composition of the leafy vegetables in the software is based upon the raw 

amounts which change when these foods are cooked for long periods of time. 
Although rice is not as nutritious as green leafy vegetables it is also included in the 

diet in large amounts and is often boiled for long periods of time.  

 

To model the potential impact of cooking rice on the cost, quality and composition 

of a nutritious diet, a cooked alternative for rice was included in the software and 

the price per 100g for raw rice was used. The USDA (2007) Table of Nutrient 

Retention Factors was used to determine the percentage nutrient loses of vitamins 

and minerals when green leafy vegetables are boiled and the cooking water is not 

used. Appendix 7 shows the nutrient content of 100g raw spinach taken from the 

food composition database in the Cost of the Diet software and nutrient 

composition of 100g cooked spinach based upon the retention percentages from the 

USDA (2007) data. It was not possible to find nutrient composition data for the 

cooked alternatives of all the green leafy vegetables and so the nutrient composition 

data in appendix 7 for cooked spinach was added for each green leafy vegetable 

found on the market. The price per 100g of each vegetable in seasons 1 to 3 was 

then applied.    

 

Figure 18 shows that replacing the nutrient composition values of raw rice and green 

leafy vegetables with cooked alternatives led to a 13% decrease in the cost of a 
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LACON diet in season 1 and a 10% decrease in seasons 2 and 3. However, it is 

important to note that this reduction in cost is misleading because although the cost 

is lower, it is not as nutritious as the LACON diet. In this scenario the nutrient 

requirements for vitamin B1, vitamin B2, calcium and iron are only just met by 100% 

in all seasons of the year for the 12-23 month old child. The RDI for vitamin C is also 

met by 100% in seasons 1 and 2 for this child. For the rest of the family the 

recommended nutrient requirements for pantothenic acid, calcium and iron are met 

by 100% in all seasons of the year. The RDI for vitamin C is also only met by 100% in 

seasons 2 and 3 whilst vitamin B1 requirements are met by 100% in season 1. These 

nutrients are therefore the hardest for the software to meet nutrient requirements 

for using local foods in the markets.   

  

Figure 18. A bar chart showing the cost of the most nutritious, LACON diet for 

the family, with raw rice and vegetables and cooked rice and vegetables over the 

three seasons of the year in the peri-urban township of Hlaingthayar 

 

 
 

The table in appendix 8 indicates that the nutrient that seems to have affected the 

composition of the diet the most is vitamin C which is very heat sensitive. To make 

up for loses during cooking the software has added papaya to the diet which is a 

more expensive alternative to green leafy vegetables but very rich in vitamin C. The 

composition of the diet, however, has not changed considerably with bean leaf, 

watercress and roselle leaf still providing the majority of vitamin A, folic acid and 

iron.   

 

This model indicates that cooking practices in Hlaingthayar may affect the 

micronutrient content of nutritious foods. It is therefore essential that cooking 

sessions are undertaken as a part of a behaviour change and communication 

intervention educate women in how to cook vegetables using methods that preserve 

the micronutrient content.  

 



45 

4.8.1.3 Modelling the impact of eating rice with every meal on the cost and the quality of 

the LACON diet  

 

The results from the focus group discussion revealed that, households in the peri-

urban township of Hlaingthayar consume rice three times a day. In the current 

LACON diet, rice has only been included twice a day because although it is energy 

dense, it is not micronutrient dense. The minimum and maximum constraints of rice 

were therefore changed to 21 and 21 to model the impact of this typical 

consumption pattern on the cost and quality of a nutritious diet.  

 

Figure 19 shows that consuming rice three times a day reduces the cost of the diet 

by 30 - 34% depending on the season. These results however are misleading because 

although the cost of the diet is lower, the diet itself is no longer nutritious. The 

results showed that eating rice 3 times a day prevents the software from meeting fat, 

vitamin B2, niacin and zinc requirements which were only met by 89%, 91%, 60% and 

45% respectively. This is because the upper limit for energy is reached before these 
nutrient requirements can be met.    

 

Figure 19. A bar chart showing the cost of the most nutritious, LACON diet for 

the family, with and without consuming rice with every meal over the three seasons 

of the year in the peri-urban township of Hlaingthayar 

 

 
 

This analysis therefore indicates that eating rice three times a day could be a barrier 

to households meeting their micronutrient requirements. Hypothetically this analysis 

also shows that as long as this practice continues, households may not be able to 

obtain a nutritious diet without exceeding their requirements for energy, which 

increases the risk of obesity and micronutrient deficiencies.  
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4.8.2 Modelling the impact of current infant feeding practices on the cost, 

quality and composition of a nutritious diet of a 12-23 month old child  

 

The findings from the Save the Children IYCF practice survey (Save the Children, 

2012a) reported that only 9% of infants are exclusively breast fed for the first 6 

months of life as recommended by the WHO. The survey found that water was the 

most common pre-lacteal feed with 86% of respondents stating that they had given 

their infant this. Other common breast milk substitutes given were powdered cow’s 

milk (13%) and infant formula (8%).  

 

The main reason cited for these practices was the need for the mother to return to 

work soon after the child is born to supplement family income. Providing pay during 

maternity leave is uncommon in Hlaingthayar (Save the Children, 2012b). The child is 

therefore left with a relative who cannot provide breast milk and therefore uses 

breast milk substitutes.   

 
The IYCF practice survey found that 90% of children were still receiving breast milk 

at one year of age (Save the Children, 2012) although, due to mother’s work 

commitments it is unlikely that these children are receiving the quantity of breast 

milk required for optimal growth and development, which according to the Cost of 

the Diet software is 532g a day.  

 

It is not possible to model the impact of giving water, dried cow’s milk or infant 

formula on the diet for a child aged 0–6 months in the Cost of the Diet software. 

However, the results in section 4.2.3 highlight the importance of breast milk in a 

nutritious (LACON) diet for a 12-23 month old child. Therefore, to understand the 

potential impact of the common infant feeding practices on the cost, quality and 

composition of a nutritious diet of a child aged 12-23 months, three scenarios were 

modelled: 

 

1. Reducing breast milk intake by 50% (from 532g a day to 266g a day) 

2. Replacing 50% of breast milk intake with dried cow’s milk  

3. Replacing 50% of breast milk intake with infant formula  

 

To model the potential impact of replacing half of breast milk with water on the 

cost, quality and composition of a nutritious diet in the Cost of the Diet 

software, the daily amount of breast milk included in the 12- 23 month old child’s 

diet was reduced from 532g a day to 266g a day. Water has very little nutritional 

value and so, nothing else was added to diet to mimic its inclusion.  

 

To model the potential impact of replacing half of breast milk with dried milk 

powder, the daily amount of breast milk included in the 12- 23 month old child’s diet 

was reduced from 532g a day to 266g a day. Whole, dried cow’s milk from the Cost 

of the Diet food database was added to the Hlaingthayar food list at 545 MMK per 

100g for the three seasons. This cost was based upon the market price and weight of 

red cow milk powder which was a popular brand that many women in the HEA said 
they were giving their children (FEG Consulting, 2013). The portion size entered for 

the dried cow’s milk was 35g which provided the same number of kilocalories as 

266g of breast milk to replicate a diet of half breast milk and half dried cow’s milk.  
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To model the potential impact of replacing 50% of breast milk with infant formula, 

the daily amount of breast milk included in the 12- 23 month old child’s diet was 

reduced from 532g a day to 266g a day. The nutrient composition of infant formula, 

shown in Appendix 9 was entered into the Hlaingthayar food list at 1,037 MMK per 

100g for the three seasons. This cost was based upon the market price and weight of 

this product in Hlaingthayar. The portion size entered for the infant formula was 35g 

which provided the same number of kilocalories as 266g of breast milk to replicate a 

diet of half breast milk and half infant formula.  

 

Figure 20 shows shows the potential cost implications of the three feeding practices 

compared to the LACON diet which included 532g of breast milk. Figure 20 shows 

that reducing the amount of breast milk in the by half led to a 24-26% increase in the 

daily cost of a LACON diet for this child depending on the season. In terms of cash, 

this increase in cost in season 1 to 3 was 50 MMK a day, 48 MMK a day and 45 MMK 

a day. Figure 21 shows that replacing 50% of breast milk with dried cow’s milk for a 

child aged 12-23 months led to an 82-85% increase in the cost of a LACON diet for 
this child depending on the season. In terms of cash, this increase in cost in season 1 

to 3 was 160 MMK a day, 164 MMK a day and 161 MMK a day. Figure 21 shows that 

replacing 50% of breast milk with infant formula led to a 138% -151% increase in the 

cost of a LACON diet for this child depending on the season. In terms of cash, this 

increase in cost in season 1 to 3 was 282 MMK a day, 275 MMK a day and 284 MMK 

a day. 

 

Figure 20. A bar chart showing cost of the most nutritious, LACON diet for a 12-

23 month old child, with 100% and 50% of breast milk over the three seasons of the 

year in the peri-urban township of Hlaingthayar 

 

 
 

The table in Appendix 10 shows that reducing the amount of breast milk in the diet 

of the young child by half has resulted in the software needing to include five 
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additional foods to meet nutrient requirements: beansprout, ridge gourd, small 

snakehead fish, jackfruit and vermicelli. The quantities of winged bean, dried sea fish, 

fermented fish, bottle gourd, peanut and vegetable oil have also increased to make 

up the shortfall in energy, protein, fat, vitamin B12 and calcium.    

 

The table in Appendix 11 and 12 shows that reducing the amount of breast milk in 

the diet of the young child by half and replacing this with dried cow’s milk or infant 

formula does not dramatically change the composition of the diet. This is because 

dried cow’s milk is nutritious but as Figure 20 shows, very expensive.  

 

For the first model the nutrient requirements for vitamin B1 and iron are only just 

met by 100% all year. Furthermore, vitamin A requirements are met by 100% in 

seasons 3 and calcium requirements are met by 100% in season 1. For the second 

model the nutrient requirements for vitamin B1 and iron are only just met by 100% 

all year and for the third model the nutrient requirements for vitamin A, folic acid 

and calcium are only just met by 100% all year. These nutrients are therefore the 
hardest for the software to meet nutrient requirements for using local foods in the 

market when recommended IYCF practices are not undertaken.    

 

These scenarios potentially highlight the increased economic presure that 

households are putting themselves under by not feeding their children as 

recommended by the WHO as well as the implications associated with the 

nutritional quality of the diet. It is important to note that these models do not 

take into account the health implications of not exclusively breast feeding a child 

such as an increased risk of infection and diarrohea due to the consumption of 

contaminated water or food, which could exacerbate malnutrition due to their 

cyclical relationship.  

 

4.8.3. Modelling the impact of four and six months unpaid maternity leave on 

a typical household’s ability to afford a nutritious diet  

 

A recent rapid qualitative assessment looking at the attitudes and beliefs of infant and 

young child feeding practices in the peri-urban township of Hlaingthayar found that 

the duration and conditions of maternity leave varies greatly depending on the 

workplace (Save the Children, 2012b). Some workplaces followed government 

regulation and provided 3 months maternity leave with full salary and no benefits, 45 

days before and 45 days after delivery; others gave 3 month maternity leave without 

salary considered as unpaid leave; and some workplaces did not provide any 

maternity benefits (Save the Children, 2012b). 

 

The results from the HEA found that the majority of the women interviewed did not 

get any paid maternity leave entitlement and therefore had to returned back to work 

2-4 months after giving birth to supplement the household’s income (FEG 

Consulting, 2013). In many cases, this will compromise a mothers’ ability to 

breastfeed. To model the potential impact of taking 4 months unpaid maternity leave 
on poor household’s affordability of the three diets, the annual figure for the income 

that women bring to the household, generated by the HEA (528,000 MMK) was 

reduced by 30% (158,400 MMK) and compared to the annual cost of the diets and 

non-food expenditure.   
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Figure 21 shows the effect that taking unpaid maternity leave for four months has on 

the poor’s affordability of the energy-only, MNUT and LACON diets. The results 

show that although a LACON diet alone is affordable, buying this diet, plus 

expenditure on non-food items, would require an additional 22% (335,900 MMK/340 

USD a year) of the poor’s income. This shows an 11% decline in the affordability of a 

nutritious diet.  

 
Figure 21. The affordability of the energy only, MNUT and LACON diets for the 

poorest wealth group after the mother takes four months unpaid maternity leave. 

 

 
 

The WHO recommends that a child is exclusively breast fed for the first six months 

of life, however as mentioned, women in Hlaingthayar feel unable to do this because 

it would require taking six months of unpaid maternity leave. To model the potential 

impact of taking six month unpaid maternity leave to exclusively breast feed a child, 
on poor household’s affordability of the three diets, the annual figure for the income 

that women bring to the household, generated by the HEA (528,000 MMK) was 

reduced by 50% (264,000 MMK) and compared to the annual cost of the diets and 

non-food expenditure.   

 

Figure 22 shows the effect that taking unpaid maternity leave for 6 months has on 

the poor’s affordability of the energy-only, MNUT and LACON diets. The results 

show that although a LACON diet alone is affordable, buying this diet, plus 

expenditure on non-food items, would require an additional 31% (468,700 MMK/470 

USD a year) of the poor’s income. This shows a 20% decline in the affordability of a 

nutritious diet.  
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Figure 22. The affordability of the energy only, MNUT and LACON diets for the 

poorest wealth group after the mother takes six months unpaid maternity leave. 

 

 
 

This is a clear example of where improving knowledge alone will not lead to 

improvements in nutritional intake of children, because economic constraints remain. 

This calls for a joint approach that brings together behavioural change interventions 

alongside livelihoods and social protection. 

 

4.8.4. Modelling the impact of a 30% increase in the price of rice on the cost 

of a nutritious diet   

 

The results from the HEA found that households in all wealth groups relied on rice 

to provide a substantial percentage of their energy requirements. As households in 

Hlaingthayar rely on the market to buy rice, this makes them susceptible to dramatic 
increases in the price of this commodity, particularly since recent years have seen 

considerable fluctuations in national, regional and international rice prices. Data from 

the Ash Centre for Democratic Governance and Innovation showed that from 2005-

2011, the price of rice increased the most by 30% from 2005 – 2006 to 2006-2007 

(Harvard Kennedy School, 2011). Therefore, the aim of this model is to understand 

the impact on the cost of the diet should this increase occur again using the price 

per 100g for rice collected from the Cost of the Diet market survey.   

 

Figure 23 shows that a 30% increase on the price of rice led to a 4% increase in the 

daily cost of a nutritious diet, depending on the season. In terms of cash, this 

increase in cost in seasons 1 to 3 was 145 MMK a day, 144 MMK a day and 142 

MMK a day. The composition of the diet does not change, so the increase in cost is 

as a result of the rise in rice prices. This model also does not have an impact on the 

quality of the diet in terms of the nutrient requirements met by the software.  

 



51 

Figure 23. A bar chart showing the cost of the most nutritious, LACON diet for 

the family, with and without a 30% price increase in rice over the three seasons of 

the year in the peri-urban township of Hlaingthayar 

 

 
 

This model indicates that rice price fluctuations are unlikely to present a 

serious threat to poor household’s economic access to a nutritious diet 

unless coupled with a rise in the price of other essential commodities such as 

oil and fish paste.     

 

4.8.5 Removing cost considerations to identify the most nutritious foods for 
sale in the markets of Hlaingthayar 

 

The previous analysis provided an indication of which foods in each food group were 

the most nutritious. The aim of this analysis was to remove the cost of all foods in 

the food list so that the software could identify those available in the markets, which 

are the most nutritious. The cost of all of the foods in the food list was therefore set 

to zero. To ensure that food items were selected based upon nutrient content, the 

minimum constraints, which specify how many times a food item should be included 

in the diet were set to 0 – 21. 

 

Appendix 13 shows the absolute weight and cost of the foods for the whole year 

with the percentage contributed by each food in terms of weight, cost, energy, 

protein and fat, and the percentage contribution of each food for eight vitamins and 

four minerals for the family.  

 

The table shows that by removing the cost of the food items the number of foods in 

the diet has been reduced from 21 to 14. One of the main differences in this diet is 

the reduction of the green leafy vegetables from 365 Kg a year to 95 Kg a year. This 

is because cow’s milk has been included in the software and has replaced the need 
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for such large quantities of this food. This analysis has identified cow’s milk as a very 

nutritious food and provides 34% of protein requirements, 29% of vitamin A 

requirements, 22% of vitamin B1 requirements, 66% of vitamin B2 requirements, 27% 

of niacin requirements, 25% of vitamin B6 requirements, 35% of vitamin B12 

requirements, 81% of calcium requirements, 24% of magnesium requirements and 

34% of zinc requirements in this diet.  

 

This analysis has also identified cowpeas as a source of folic acid, providing 44% of 

the requirements for this nutrient. Similarly, orange has been identified by the 

software as an important source of vitamin C, providing 59% of the requirement for 

this nutrient. Furthermore, animal products such as pork innards and pork blood 

have been identified as essential sources of vitamin A, vitamin B12 and iron. Pork 

innards provide 57% of vitamin A requirements and 51% of vitamin B12 

requirements, whilst pork blood provides 58% of iron requirements. Although, these 

foods were also included in the LACON diet, this model emphasises how nutritious 

these foods are. 
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5. Key Findings 

 

5.1 The availability of nutrient-rich foods is not a barrier to typical poor 

households obtaining a nutritious diet in Hlaingthayar  
 

The data collection team found 164 foods on the market in the peri-urban township 

of Hlaingthayar. In comparison to other areas of Asia, such as Punjab, Pakistan where 

67 foods were found on the market or areas in East Africa such as Turkana where 

40 foods were found, this indicates that there was a large variety of foods available in 

the assessment area. The foods selected by the software for the LACON diet were 

all available in more than half of the markets that were visited. Dairy products such 

as yoghurt and milk were the only foods not found to be abundant on the market in 

the assessment area. Yoghurt was only found in the ward 11 market and milk was 

found in three markets (ward 5, ward 20 and ward 11) but only one trader in each of 

these markets was selling this food. Milk and yoghurt are very nutritious foods and 

provide essential nutrients such as fat, protein, vitamin A, water soluble B-group 
vitamins, vitamin B12 and calcium. Their inclusion in the diet could reduce the 

amount of dried fish that families would need to consume.    

 

This finding suggests that economic constraints and cultural practices are 

exasperating poor dietary diversity in the assessment area 

 

 

5.2 Based on current livelihood strategies, poor households in Hlaingthayar 

cannot afford a nutritious diet and essential expenditure on non-food items 

 

The results from the affordability analysis showed that poor households could afford 

a nutritious diet that took into account their typical dietary habits but they required 

an additional 11% of their current income to be able to afford the additional amount 

of money for essential non- food items such as healthcare, clothes, schooling and 

soap. This gap expressed in cash for poor households is 195,360 MMK a year (200 

USD a year). The HEA estimated that 40% of the population in Hlaingthayar were 

classified as poor. This analysis therefore identifies a large percentage of the 

population in the assessment area who cannot afford a nutritious diet plus essential 

non-food items. Measures to increase incomes, such as livelihoods and social 

protection interventions, must therefore be incorporated into solutions to under-

nutrition in this area.  

 

However, in comparison to Cost of the Diets assessments in other areas these cash 

gaps are not particularly substantial. For example in the fish cultivation livelihood 

zone of Khulna, Bangladesh the cash gap was 360 USD a year for very poor 

households and in the central pastoral livelihood zone of Turkana, Kenya the cash 

gap was 1,300 USD a year.  It could therefore be argued that although economic 

access to a nutritious diet is a barrier for poor households in Hlaingthayar it is only 

part of the problem.  Behaviours and cultural practices also contribute to low dietary 

diversity and sub-optimal IYCF practices.  
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5.3 Typical, cultural eating habits are a key barrier to poor households 

obtaining a nutritious diet  

 

The current diet reported by the women during the interviews may not be 

particularly diverse, in terms of the number of food groups consumed, but it is not 

necessarily lacking in all essential nutrients. Energy is largely provided by consuming 

rice. Green leafy vegetables such as watercress provide vitamin A, vitamin C, water 

soluble B-group vitamins, folic acid and iron whilst animal products such as small 

dried fish and fish paste provide protein, essential fatty acids, vitamin B12 and 

calcium.  

 

The main issue with the current diet of households in Hlaingthayar is the large 

quantities of rice which are being purchased and consumed as a result of typical 

cultural eating habits. The results from the focus group discussion revealed that rice 

is consumed at least two if not three times a day because people like the it, it is 

perceived as being inexpensive and it satisfies hunger. Although energy dense 
compared to other staples such as maize or millet, rice is not rich in micronutrients. 

This is emphasised by the MNUT diet results where the software only included rice 

in the diet 5-7 times a week depending on the season. The LACON diet shows that 

rice does contribute to protein, vitamin B1, niacin, vitamin B6, iron and zinc 

requirements but this is mainly due to the large quantities included in this diet (453 

Kg a year or 28% of the total quantity) as opposed to rice being rich in these 

nutrients. Rice also contains a large amount of phytate (543mg/100g) which binds to 

minerals such as iron, calcium, magnesium and zinc, inhibiting their absorption.  

 

The potential detrimental effect of consuming rice three times a day has been 

demonstrated by the Cost of the Diet software in section 4.8.1.3. This scenario 

showed that a nutritious diet could not be optimised by the software because it 

could not meet the recommended requirements for fat, vitamin B2, niacin and zinc 

without going above the upper limits for energy. Hypothetically this shows that as 

long as the practice of consuming rice three times a day continues, households may 

not be able to obtain a nutritious diet without exceeding their requirements for 

energy, which increases the risk of obesity and micronutrient deficiencies. Should 

this consumption pattern continue, the manifestations of the double burden of 

malnutrition (where over and under nutrition coexist) may become apparent in 

Hlaingthayar.     

 

The reliance on rice in the current diet is highlighted by the analyses in section 4.3 

and 4.7 which compares the current diet and expenditure on foods in three wealth 

groups in Hlaingthayar with the LACON diet. This shows that households in all 

wealth groups need to substantially decrease the amount of rice and increase the 

amount of fruit, vegetables and fish that they are currently consuming in order to 

obtain a nutritious diet. What is also interesting is that as income increases with 

wealth, the diet does not change substantially, suggesting that households need to be 

educated about the importance of purchasing the nutritious foods identified by the 

software.   
 

Data on cooking practices in Hlaingthayar has not been widely documented. 

However, it may be possible that green leafy vegetables and rice are cooked for long 

periods of time to ensure that these foods are safe for consumption. The scenario in 
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section 4.8.1.2 highlights the issues associated with prolonged cooking of these 

foods, emphasising the risk of destroying essential and heat sensitive micronutrients 

such as vitamin C.   

 

Cultural taboos enforced onto young children’s diets may also be a barrier to 

children aged 12-23 months obtaining a nutritious diet. The main taboo identified for 

this age group was fresh fish, as women believed that this food may give children 

worms. The scenario in section 4.8.1.1 showed a very small increase in the cost of a 

nutritious diet when fresh fish was removed from the diet. It is thought that if breast 

milk was reduced in the diet (to reflect current breast feeding practices) and the 

model run again that the cost of the diet would be much higher because fresh fish, 

particularly small fish, are rich in essential fatty acids, protein, B group vitamins and 

calcium and are easily digested.  

 

5.4 Suboptimal breastfeeding practices are preventing infants and young 

children from receiving a nutritious diet  

Breastfeeding should be the primary way of providing essential nutrients to infants 

under the age of two years to ensure their healthy growth and development. A 

review of evidence has shown that, on a population basis, exclusive breastfeeding for 

6 months is the optimal way of feeding infants. Thereafter infants should receive 

complementary foods with continued breastfeeding up to 2 years of age (WHO, 

2013).  

The LACON diet results for a 12-23 month old child emphasise the importance of 

providing 532g of breast milk a day to this age group. The results showed that breast 

milk provided half of the requirements for fat and vitamin C, a third of requirements 

for energy, vitamin A, vitamin B2, and calcium and between 10-20% of requirements 
for protein, vitamin B1, niacin, folic acid, vitamin B12 and zinc.  

Unfortunately the impact of current feeding practices on children aged 0-6 months 

on the cost, quality and composition of a nutritious diet could not be modelled using 

the Cost of the Diet software. However the analysis of these practices for the 12-23 

month old (section 4.8.2) have produced concerning results. When the quantity of 

breast milk is halved the cost of the LACON diet increased by 25% or approximately 

48 MMK a day. This represents the cost of foods to meet the nutrient requirements 

provided by 266g of breast milk a day. Replacing breast milk with dried cow’s milk or 

infant formula resulted in a substantial increase in the cost of the diet. What is not 

known is how much dried cow’s milk or infant formula poor mothers are currently 

feeding their children. For the purpose of the models the amount of these foods (35g 

of each) included in the diet represented the energy that 266g of breast milk a day 

provides. In reality it may be that children are receiving much less than this, which 

may not be as expensive but also, increases the reliance on nutritious foods such as 

dried fish and green leafy vegetables to provide essential micronutrients.     

Not only do these models highlight the potential additional costs that 

households are incurring by not breastfeeding their children as recommended, 

breast milk also has additional benefits such as containing immunoglobulins that 

helps to build a child’s immunity to infections. It is also sterile, unlike other 

foods, which prevents the risk of contamination and infections which may cause 
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diarrhoea and exasperate malnutrition due to their cyclical relationship. 

Providing other foods and water during the 0-6 month period therefore poses 

both economic and health implications to the households and the child.  

 

5.5 The absence of a private or government maternity benefit for working 

mothers is contributing to suboptimal IYCF practices  

 

A rapid qualitative assessment of beliefs and attitudes of IYCF practices in 

Hlaingthayar (Save the Children, 2012b) and the HEA found that one of the major 

reasons cited by women for not providing breast milk to their infants was because of 

long working hours and not receiving pay during their maternity leave. This meant 

that women had to return to work soon after giving birth and left their child with a 

relative for most of the day, who gave the child breast milk substitutes. The models 

presented in section 4.8.3 show that taking four and six months of unpaid maternity 

leave results in a 158,400 MMK (160 USD) and 264,000 MMK (270 USD) loss of 

income for typical poor households over the year. This is a substantial amount of 
money and so it is unsurprising that women are unable to take the leave required to 

ensure that their child receives the best nutrition during its first six months of life.  

 

5.6 A nutritious diet based upon typical food habits is approximately three 

times more expensive than a diet that only meets energy requirements 

 

The results from the cost of the diet analysis in the peri-urban township of 

Hlaingthayar show that the MNUT diet was twice as expensive as the energy only 

diet, meaning that it costs twice as much money to meet recommended protein, fat 

and micronutrient requirements compared to only meeting energy requirements. 

The LACON diet was 1.4 times more expensive than the MNUT diet, which means 

that the constraints applied to the software to reflect typical dietary habits have 

required the software to add more expensive foods to meet the recommended 

nutrient intakes of a typical poor household.  

 

The constraints that had the greatest impact on the cost differences between the 

MNUT and LACON diet were: increasing the amount of rice from 5-7 servings a 

week to 14 servings a week (or twice a day); decreasing the amount of coconut from 

21 servings a week (three times a day) to 4 servings a week; reducing the amount of 

dried fish from 21 times a week to 7 times a week (once a day); decreasing the 

amount of spinach from 21 times a week to 7 times a week and excluding pigs blood 

from the diet. These changes were as a result of the interviews and focus group 

discussions which showed that rice was regularly consumed by households but 

coconut, spinach, pig’s blood and dried fish were considered to be expensive and 

were not frequently eaten, despite being widely available in the markets.   

 

These changes led to the software including an additional six foods to meet average 

energy and recommended nutrient requirements compared to the MNUT diet. It is 

thought that the primary reason for the cost change from the MNUT to the LACON 

diet is due to reducing the amount of the most inexpensive dried fish, ribbon fish and 
removing pork blood. In the MNUT diet dried ribbon fish provided 31% of protein 

requirements, 28% of niacin requirements, 40% of vitamin B12 requirements and 

20% of zinc requirements. By reducing the amount of this food the software has had 

to include another dried fish which contributes to 10% of the overall cost of the 
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LACON diet. In the MNUT diet pork blood provides 25% of vitamin C, 10% niacin, 

12% of vitamin B12 and 53% of iron requirements. As this food is no longer available 

in the LACON diet the software has had to add two new foods into the diet: duck 

egg and frog and increase the amount of soybean (from 10 Kg to 44 Kg a year) and 

watercress (from 96 Kg to 283 Kg a year). These foods contribute to 30% of the 

overall cost of the LACON diet.   

 

5.7 It is possible to obtain a nutritious diet using local foods for a typical poor 

family in Hlaingthayar. However, requirements for fat, vitamin B1, iron and 

calcium are the most difficult for the software to meet   

 

The software has identified fat, vitamin B1, calcium and iron as the nutrients that are 

the most difficult to meet recommended intakes for using foods available in the 

market. This is because the RNI for these nutrients have only been met by 100% in 

one or all of the seasons. The impact of removing pork blood and reducing the 

amount of pork liver and small dried fish in the LACON diet would suggest that iron 
and calcium are the hardest nutrients for the software to meet requirements for. 

These nutrients therefore increases the cost of the diet as the software has had to 

include more expensive foods such as dried sea fish, duck egg and soybeans to meet 

their requirements. This is emphasised by the analysis of the food groups that 

contributed the most to a nutritious diet which for both the child aged 12-23 

months and the rest of the family were meat, fish, poultry and eggs. Iron is an 

essential nutrient and is required to promote the transportation of oxygen in blood, 

whilst calcium is essential for bone formation.  

 

However as previously mentioned it should be recognised that the recommended 

intakes used as targets by the software are set very high and are greater than the 

actual needs of 97% of all individuals.  

 

5.8 In a nutritious diet, rice green leafy vegetables, dried fish, offal and duck 

egg contribute to the majority of essential micronutrients in Hlaingthayar 

 

The software has shown that rice provides an inexpensive source of energy, protein, 

water soluble B-group vitamins, and zinc; watercress, and soybeans are important 

sources iron; pork innards and watercress have been identified as an inexpensive 

source of vitamin A and spinach and watercress provide folate, which is needed to 

make red blood corpuscles and prevent neural tube defects in pregnant women. 

Rice, dried fish, fish paste and watercress provide a large proportion of the water 

soluble B-group vitamins; while spinach and watercress provide a large proportion of 

vitamin C. Calcium and vitamin B12 requirements are met by animal source foods 

such as dried fish, duck egg and pork innards.  

 

One of the issues with the LACON diet is that the foods that have been identified as 

nutritious need to be eaten in large quantities to meet recommended nutrient 

intakes, which may be unrealistic for poor households. For example, to meet the 

nutrient requirements provided by green leafy vegetables, households would have to 
eat between 4 and 5 portions a day depending on the season. This is because they 

are inexpensive and rich in micronutrients and so, the software relies heavily on 

these foods to meet micronutrient requirements. In the LACON diet, this food 
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group provides 43% of vitamin A, 90% of vitamin C, 33% of vitamin B2, 37% of 

vitamin B6, 64% of folic acid and 39% of iron requirements.  

 

Furthermore, a household of five individuals would be expected to consume 98 Kg 

of dried fish (ribbon fish and dried sea fish), to meet the nutrient requirements 

detailed in section 5.1. However, the women from the interviews and focus group 

discussion stated that dried fish was expensive and it is therefore unlikely that the 

quantities specified by the software would be achievable for poor wealth groups.     

 

The average food price model identified winged bean as the most nutritious pulse 

and dried fish as the most nutritious animal product on the market. These foods 

combined provided the majority of macro and micronutrients in this modelled diet. 

When the price for all of the foods was set to zero the software identified cow’s 

milk, pork innards and blood, orange and cowpeas as the most nutritious foods 

found on the market in Hlaingthayar. Most of these foods were not included in the 

original analysis of the LACON diet because they were too expensive but could be 
equally as important in providing households in this area with essential nutrients. 

 

5.9 Rising food prices maybe a barrier to typical poor households obtaining a 

nutritious diet.  

 

During the planning stages of the HEA assessment, key informants stated that one of 

the features of a bad year was high food prices (FEG Consulting, 2013). The results 

from the HEA found that households in each wealth group purchase all of their food 

from the market (FEG Consulting, 2013), which makes them very susceptible to a 

shock that increases the price of food, particularly the price of rice. The model in 

section 4.8.4 showed that a 30% increase in the price of rice only increases the cost 

of a nutritious (LACON) diet by 4%. In reality however it is likely that this would 

have a much greater impact on poor households in Hlaingthayar because the 

LACON diet does not include as much rice as the current diet does as discussed in 

section 5.7, instead relying on micronutrient rich foods such as vegetables and dried 

fish to meet essential nutrient requirements.  
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6. Recommendations and Conclusions  

 

A Cost of the Diet assessment was undertaking in the peri-urban township of 

Hlaingthayar. The results have shown that potentially, poor households in this area 

are unable to afford a nutritious diet that provides their recommended energy and 

nutrient needs plus their non-food expenditure. The study also found that 

micronutrient rich foods, particularly green leafy vegetables, dried fish, offal and duck 

eggs are inexpensive sources of essential nutrients which are available on the local 

markets.  

 

As a result of this analysis five recommendations have been made.  

 

6.1 Investment must be made in livelihood interventions that increase income 

and improve nutrition outcomes. 

 

The gap in the affordability of a nutritious diet for poor households is hindering this 
group’s ability to access a nutritious diet. However, this gap is quite small and could 

be closed by improving the earning potential of these households by strengthening 

their livelihood opportunities. If these interventions were incorporated with the 

behaviour change and communication programmes suggested in recommendation 

6.3, this could potentially have a positive impact on dietary diversity and nutrition 

outcomes in this area.  

 

6.2 Further analysis and advocacy should be carried out to support a maternity 

social protection allowance that enables women to purchase nutritious foods 

for herself and her baby during her pregnancy and for the first 2 years of the 

child’s life.  

 

Increasing incomes in Hlaingthayar is essential if IYCF practices are to improve as 

mothers are returning to work soon after giving birth to prevent a loss of income. A 

Government-paid maternity allowance, similar to that in Bangladesh, where women 

receive a monthly cash transfer from 12 weeks of inception until the child is 2 years 

of age could be one way of improving incomes and encouraging women not to 

return to work so soon after birth. The amount of the cash transfer should be 

enough for women to purchase the nutritious foods that the Cost of the Diet has 

identified to ensure that she is adequately nourished during her pregnancy and during 

lactation. This maternity allowance would be especially important for those women 

who engage in informal employment such as vending, where it is unlikely that the 

Government’s current paid maternity leave entitlement is being enforced.  

 

Alternatively a shorter, more affordable model could make up the gap in income if 

women were to take 6 months of unpaid maternity leave as detailed in this report 

and in addition women could be given food vouchers for dried fish, eggs and green 

leafy vegetables which would aim to improve the household’s, and in particular the 

woman’s, access to these foods.  
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6.3 Investment should be made in behaviour change and communication 

interventions that aim to improve IYCF practices, decrease the amount of rice 

currently eaten and increase the consumption of micronutrient rich foods  

 

The results from the interviews and focus group discussions have indicated that 

cultural eating habits are preventing households from consuming a nutritious diet, 

namely the dependence on rice to give a feeling of ‘fullness’. It is therefore 

recommended that a behaviour change and communication intervention is 

undertaken, aimed at women who buy and cook the food for the household, that 

emphasises the importance of spending less money on rice and more money on 

nutritious foods such as dried fish and green leafy vegetables for their household and 

in particular, for a child under the age of 2 years. The interviews and focus group 

discussions indicated that rice is not always eaten at breakfast. Promoting alternative 

foods and recipes that rely heavily on micronutrient rich foods, appropriately 

prepared for this meal would be a good entry point for promoting greater dietary 

diversity. 
 

Given that the main reason for poor breastfeeding is women returning to work and 

thus being away from their children, emphasising the health risks of breast milk 

substitutes is unlikely to be successful without identifying and promoting an 

alternative. The feasibility and acceptability of expressing breast milk therefore needs 

to be explored. 

 

6.4 Research should be undertaken to determine common food preparation 

and cooking practices for key foods, to determine the potential for 

micronutrient losses.  

 
It is currently not known how foods such as vegetables are prepared and cooked in 

Hlaingthayar. It is therefore recommended that research is undertaken to determine 

if these practices are destroying essential micronutrients. Once known, it is 

recommended that, combined with the advocacy of increasing the purchase and 

consumption of green leafy vegetables that women are taught how to cook these 

foods appropriately, minimising the destruction of essential micronutrient through 

over cooking.     

 

6.5 Seasonal market survey data collection should be undertaken to better 

understand how the cost of a nutritious diet changes over the year  

 

Poor households are very vulnerable to rising food prices because they don’t 

own land of their own to grow crops or rear animals and therefore rely on local 

market to obtain their food. To build upon the seasonal analysis of the cost of a 

nutritious diet that has been presented in this report it is recommended that the 

data collection team in Hlaingthayar continue to undertake a market survey 
during each season. It is recommended that the food list is reduced to 

approximately 50 foods and should include those identified by the software in 

this analysis. Another function of this seasonal data collection would be to 

monitor foods prices and provide early warning regarding food price increases so 

that action could be taken to mitigate the potential devastating effects of this, 

thus in turn building resilience.  
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7. Study limitations 

 

7.1 Retrospective market survey data collection  

 

The analysis shows that the cost of a nutritious diet is the most expensive during 

February – April or Ngwe yarthi. However, the results from this analysis also 

show that the daily cost of the LACON diet does not fluctuate very much by 

season which may not be representative of what is currently happening to food 

prices in the livelihood zone. The seasonal fluctuations have therefore not been 

effectively captured by the Cost of the Diet market survey.  

 

The main reason for the inaccuracies in the seasonal analysis may be because 

retrospective data was collected during this assessment, which has inherent 

disadvantages because traders are expected to remember the price of all foods 

in previous seasons. Traders are also expected to recall the seasonal availability 

of foods which may differ depending on the trader and their memory. It is 
therefore vital that recommendation 6.4 is undertaken to improve the results 

regarding the seasonal fluctuations in the cost of a nutritious diet. 

 

7.2 Not all foods found on the market were included in this analysis 

 

Another limitation of the study was that not all of the foods found on the market 

could be included in the analysis due to a lack of nutrient composition data. Nutrient 

data could not be found for 31 of these foods and are not included in this analysis: 2 

pulses, 1 fruit, 14 vegetables, 7 animal products (including fish), and 7 foods whose 

English translation could not be found. It is difficult to say whether the inclusion of 

these foods would make a difference to the results presented in this report but most 

were not frequently consumed. One omission that may have an impact is dried 

shrimp paste which could potentially provide an important source of protein, water 

soluble B-group vitamins and calcium. Furthermore, local species of fish and green 

leafy vegetables were difficult to match exactly with foods in the Cost of the Diet 

software. The nutrient composition data used for this analysis may therefore not be 

accurate and affect the results of this study.  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



62 

8. References 

 

 

Asian Development Bank. (2013). Myanmar Economy. Last accessed on 1st August 

2013 at: http://www.adb.org/countries/myanmar/economy  

 

FEG Consulting. (2013). Hlaingthayar Urban Household Economy Assessment.  

 

Harvard Kennedy School. (2011). Myanmar Agriculture in 2011: Old Problems and New 

Challenges. Last accessed on 1st August 2013 at:     

http://www.ash.harvard.edu/extension/ash/docs/myanmar1111.pdf 
 

International Food Policy Research Institute, (2012). Global Hunger Index 

The Challenge of Hunger: Taming Price Spikes and Excessive Food Price Volatility. Last 

accessed on 1st August 2013 at:   

http://www.ifpri.org/sites/default/files/publications/ghi11.pdf 

 

Ministry of Health. (2010). National Malaria Control Programme Report. Yangon. 

 

Ministry of Health and United Nations Children's Fund. (2011). Knowledge, Attitude 

and Practice Study into Water, Sanitation and Hygiene in 24 townships of Myanmar. 

Yangon.  

 

Myanmar Government. (2009). Hazard profile of Myanmar. Last accessed on 1st 

August 2013 at: 

http://www.preventionweb.net/files/14567_14567HazardReport25.8.091.pdf 

 

National Nutrition Centre and United Nations Children's Fund. (2005). Myanmar 

National Micronutrient Survey (Draft Report). Yangon.  
 

Oanda, (2013). Currency converter. Last accessed on 1st August 2013 at:  

http://www.oanda.com/currency/converter/ 

 

Save the Children (2012a). Infant and Young Child Feeding (IYCF) practices survey in peri-

urban township of Hlaingthayar, Myanmar. Yangon.   

 

Save the Children (2012b). Rapid qualitative assessment beliefs and attitudes around 
infant and young child feeding in peri-urban township of Hlaingthayar – Myanmar. Yangon.  
 

The World Bank. (2013). Myanmar Overview. Last accessed on 1st August 2013 at: 

http://www.worldbank.org/en/country/myanmar/overview  

 

United Nations Children's Fund. (2010). Myanmar Multiple Indicator Cluster Survey 

2009 – 2010. Last accessed on 1st August 2013 at:   

http://www.childinfo.org/files/MICS3_Myanmar_FinalReport.pdf 
 

United Nations Children's Fund. (2012). Situation Analysis of Children in Myanmar. Last 

accessed on 1st August 2013 at: 
http://www.unicef.org/eapro/Myanmar_Situation_Analysis.pdf 



63 

United Nations Development Programme, (2011).  Human Development Report 2011 

Sustainability and Equity: A Better Future for All. Last accessed on 1st August 2013 at: 

http://hdr.undp.org/en/reports/global/hdr2011/ 

 

United Nations Office for Project Services. (2013). Reducing poverty across Myanmar. 

Last accessed on 1st August 2013 at:  

http://www.unops.org/english/whatwedo/UNOPSinaction/Pages/Reducing-poverty-

across-Myanmar.aspx 

 

United States Department of Agriculture. (2007). Table of Nutrient Retention Factors 

Release 6. Last accessed on 1st August 2013 at:  

http://www.ars.usda.gov/SP2UserFiles/Place/12354500/Data/retn/retn06.pdf  

 

Victora, C.G. Adair, L. Fall, C, Hallal, C. P. and Martorell, R. et al., (2008). Maternal 

and child undernutrition: consequences for adult health and human capital. The Lancet 

371. pp 340-357. 
 

World Health Organization and Food and Agriculture Organization (2004). Human 

energy requirements report of a Joint FAO/WHO/UNU Expert Consultation. Rome 

 

World Health Organization and Food and Agriculture Organization (2008). Joint 

FAO/WHO Expert Consultation on Fats and Fatty Acids in Human Nutrition. Geneva 

 

World Health Organization and Food and Agriculture Organization (2007). Vitamin 

and mineral requirements in human nutrition. Second edition. 

 

World Health Organization. (2013). Exclusive breastfeeding. Last accessed on 1st 

August 2013 at: http://www.who.int/nutrition/topics/exclusive_breastfeeding/en/ 

 

World Health Organization. (2013). Global Database on Child Growth and Malnutrition. 

Last accessed on 1st August 2013 at: 

http://www.who.int/nutgrowthdb/about/introduction/en/index5.html 
 

World Health Organization. (2003). Infant and Young Child Feeding: A tool for assessing 

national practices, policies and programmes. Last accessed on 1st August 2013 at: 

http://whqlibdoc.who.int/publications/2003/9241562544.pdf 

 
 

 

http://www.who.int/nutrition/topics/exclusive_breastfeeding/en/


64 

Appendix 1.  Family members chosen from the WHO database of average energy requirement used to create households with low and high 

average energy requirements plus a household with an energy requirement closest to the number of people x 2,100 kcal (HEA/CoD family). 

Family size 5 individuals 6 individuals 7 individuals 8 individuals 9 individuals 

 

Household member 

Kcal 

/day 
Low 

HEA 

/CoD 
High Low 

HEA 

/CoD 
High Low 

HEA 

/CoD 
High Low 

HEA 

/CoD 
High Low 

HEA 

/CoD 
High 

Baby (either sex) 12-23 months 894 X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  

Child (either sex) 2-3 years 1,088 X    X    X    X    X    

Child (either sex) 3-4 years 1,200 X    X    X    X    X    

Child (either sex) 4-5 years 1,300    X    X    X    X    

Child (either sex) 5-6 years 1,400       X    X    X  X   

Child (either sex) 6-7 years 1,500          X  X  X    

Child (either sex) 7-8 years 1,625        X     X  X   

Child (either sex) 8-9 years 1,763     X      X     

Child (either sex) 9-10 years 1,913  X      X      X  

Child (either sex) 10-11 years 2,075     X      X     

Child (either sex) 11-12 years 2,250  X      X      X  

Child (either sex) 12-13 years 2,413     X      X    X 

Child (either sex) 13-14 years 2,575        X    X   X X 

Child (either sex) 14-15 years 2,725         X  X X    X 

Child (either sex) 15-16 years 2,838      X   X   X   X X 

Child (either sex) 16-17 years 2,913   X   X   X   X    X 

Child (either sex) 17-18 years 2,950   X   X   X   X    X 

Man, 18-29y, 50 kg, light activity 2,300 X    X    X    X    X    

Man, 30-59y, 50 kg, mod activity 2,750  X   X   X   X   X  

Man, 30-59y, 60 kg, vig activity 3,450   X   X   X   X   X 

Woman, 18-29y, 45 kg, light activity 1,850 X    X    X    X    X    

Woman, 30-59y, 45 kg, mod activity 2,300  X   X   X   X   X  

Woman, 30-59y, 55 kg, vig activity 2,850   X   X   X   X   X 

Woman is lactating 418 X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  

Total average energy requirement kcal  7,749 10,524 13,474 9,049 12,612 16,312 10,449 14,724 19,037 11,949 16,837 21,612 13,574 18,962 24,024 
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Appendix 2. The English and Myanmar names of all the foods found in the markets 

in the peri-urban township of Hlaingthayar and the corresponding software name 

 

Local name English name Software name 

Jone Wheat flour  WHEAT, FLOUR (INDONESIA) 

Khauk swel Noodle NOODLE, FRESH, NOT DRIED (INDONESIA) 

San jam haung Low quality rice RICE, BROWN AND WHITE (INDONESIA) 

Pulses    

Myae Pel Ground nut PEANUT, W/O SHELL (INDONESIA) 

Ku lar pe` Chickpea PEA, DRY (EGYPT) 

Mat pe` Green gram BEAN, MUNG, DRY (INDONESIA) 

Pe` kyer Lime bean  BEAN, AVERAGE (MEXICO) 

Pe` gyi Lab lab bean BEAN, HYACINTH/FIELD (INDONESIA) 

Pe` htaw pat Butterbean BEAN, WHITE (SENEGAL) 

Pe` lake pyar Lima bean  BEAN, LIMA, DRIED (MEXICO) 

Pe` loon Cowpea COWPEA, UNCOOKED (KENYA) 

Pe` ni lay Red Lentil LENTIL, PEELED (EGYPT) 

Pe` sin ngon Pigeon pea PIGEON PEA (INDONESIA) 

Pe` war lay Yellow Lentil LENTIL, WHOLE (EGYPT) 

Fruit   

Hnet pyaw thee Banana BANANA, ANGLE (INDONESIA) 

Htan thee Plum  PLUM, JAVA (INDONESIA) 

Kyat mauk Rambutan RAMBUTAN (INDONESIA) 

Kywe gaung thee Caltrop/water chest-nut No nutrient data 

Lane maw thee Orange ORANGE, SWEET (INDONESIA) 

Mar lar kar thee Guava GUAVA (INDONESIA) 

Min good Mangosteen MANGOSTEEN (INDONESIA) 

Nar net thee Pine apple PINEAPPLE (INDONESIA) 

Own thee Coconut COCONUT, MEAT (INDONESIA) 

Pan thee Apple APPLE, MALAY ROSE (INDONESIA) 

Pane ne` thee Jack fruit JACKFRUIT  (CEMPEDAK) (INDONESIA) 

Pha ye` thee Water melon WATERMELON (EGYPT) 

Sa pyit thee Grapefruit GRAPE (EGYPT) 

Tha yet thee Mango MANGO, RIPE (INDIA) 

Htaw pat thee Avocado PEAR, AVOCADO (INDONESIA) 

Thin baw thee Papaya PAPAYA (INDONESIA) 

Thit taw thee Pear PEAR (EGYPT) 

Vegetables   

Bu thee Bottle gourd GOURD, BOTTLE (INDIA) 

Bue ywet Bottle gourd leaf LEAF, BITTER MELON, FRESH-EP (SENEGAL) 

Chin paung Roselle leaf LEAF, HIBISCUS (INDIA) 

Dark tha lon ywet Drumstick leaf BEAN, YARD LONG, IN THE POD, IMMATURE 
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(INDONESIA) 

Dark tha lon thee Drumstick LEAF, DARK (KENYA) 

Gaw ra khar thee Chayote SQUASH, CHAYOTE, RAW (INDONESIA) 

Hin nu nwel Spinach SPINACH, RAW (INDIA) 

King mon thee Coecinia indica No nutrient data 

Ka soon ywet Watercress WATERCRESS, RAW (INDONESIA) 

King moon chin ywet Soap acacia leaf LEAF, TOWEL GOURD, RAW (INDONESIA) 

Kha wel thee 

ridged gourd(vigetable 

marrow) GOURD, RIDGE (INDIA) 

Kha yan gyut thee Egplant big EGGPLANT, PURPLE (INDONESIA) 

Kha yan thee Eggplant small EGGPLANT, WHITE (EGYPT) 

Gwe tauk ywet Cimber with edible leaves LEAF, MEDIUM (KENYA) 

Kyet hin khar thee Bitter melon BITTER MELON (INDIA) 

Kyet thon ni Onion ONION TUBER (KENYA) 

Kha yan chin thee Tomato TOMATO, RIPE (INDIA) 

Ma gyi thee Tamarind TAMARIND, RIPE (INDONESIA) 

Myin khwar ywet 

Indian 

pennywort(hydrocotyle 

asiatica) LEAFY VEGETABLES, OTHER (INDIA) 

Mone lar ou phyu Raddish RADISH, CHINESE, RAW (INDONESIA) 

Mone lar ou ni Carrot  CARROT, ORANGE (EGYPT) 

Mone lar ywet Pak choi LEAF, LETTUCE-LIKE (INDONESIA) 

Nyan ngut  English translation could not be found 

Pe` pin pouk Bean sprout BEANSPROUT, SOYBEAN, RAW (INDONESIA) 

shwe pe` Green pea PEA, GARDEN (EGYPT) 

Pe` thee Long bean BEAN, FRENCH (INDIA) 

Pe` taunk shae Snake gourd GOURD, SNAKE (INDIA) 

Pha laung taung hmwe White costus No nutrient data 

Pan gaw b Cauliflower CAULIFLOWER, RAW (INDONESIA) 

Tha kwer thee Cucumber CUCUMBER, RAW (INDONESIA) 

Pe`zaung ngar thee Winged bean/goa bean BEAN, WINGED (INDONESIA) 

Pauk pan phyu 

Kind of flowing 

tree(Sesbania grandiflora) LEAF, SHRUB  (TLEPOK) (INDONESIA) 

Shwe pha yone thee Pumpkin PUMPKIN, RAW (INDONESIA) 

kyauk pha yone thee Stone pumpkin PUMPKIN (EGYPT) 

Sue poke ywet Conima leaf (concinna leaf) No nutrient data 

Yune pa ni thi Lady finger OKRA (EGYPT) 

Meat, fish, eggs poultry    

Ah me` thar Beef meat BEEF (INDONESIA) 

Ah mae ka le zer 

Beef offal (spleen, gut, liver 

etc) BEEF, INNARDS (MEXICO) 

Hmyin ngar pi Shrimp paste No nutrient data  

Bell ka le zer Duck offal (spleen, gut, liver DUCK, MANILA, INNARDS (INDONESIA) 
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etc) 

Bell ou Duck egg EGG, DUCK (INDONESIA) 

Bell thar Duck meat DUCK, MANILA, MEAT (INDONESIA) 

Father Frogs  FROG (INDONESIA) 

Kyet ka le zer 

Chicken offal (gut, liver, 

stomach etc) CHICKEN, INNARDS (INDONESIA) 

 kyet chay htauk+Kyet 

gaung  Chicken legs and heads CHICKEN, HEAD (INDONESIA) 

Kyet ou Chicken egg EGG, CHICKEN (INDONESIA) 

Kyet thar  Chicken meat CHICKEN, MEAT (INDONESIA) 

Ngar Bell Longfin mojarra FISH, RAW (KENYA) 

Ngar chin 

Gudgeon(hamilton's 

crap,black banded systomus) FISH, SMALL, FRESH, FRESH WATER (MEXICO) 

Ngar dan  

River catfish(silonia 

childreni,butter fish) FISH, CATFISH (SENEGAL) 

Ngar gin 

Gudgeon(hamilton's 

crap,black banded systomus) FISH, FRESH (INDONESIA) 

Ngar gaung Fish head No nutrient data 

Ngar ku Cat fish FISH, CATFISH  (LELE DUMBO) (INDONESIA) 

Ngar mote Pomfret FISH, POMFRET, BLACK (INDONESIA) 

Ngar myit chin Blue whale No nutrient data 

Ngar ou (thae) Fish egg (small fish)/roe FISH EGG (INDONESIA) 

Ngar pi Fish paste FISH PASTE, RED, FERMENTED (INDONESIA) 

Ngar pone nar Mango fish FISH, CREVALLE, FRESH (INDONESIA) 

Ngar pyay ma Climbing Perch SEA PEARCH 

Ngar tha lauk Hilsa suble fish FISH, MACKEREL (INDONESIA) 

Ngar yant Snake head fish FISH, SNAKEHEAD, FRESH (INDONESIA) 

Ngar yant chauk Dried snake head fish FISH, SNAKEHEAD, DRIED (INDONESIA) 

Ngar Zin Yine Striped dwarf catfish FISH, CATFISH  (LELE) (INDONESIA) 

Ngone ou Quail egg EGG, QUAIL (INDONESIA) 

Ngar ni tu chauk   English translation could not be found 

Pa la two ngar 

Kind of 

mackerel(Rastrelliger 

kanaguria,R neglectus) FISH, MACKEREL, KING (INDONESIA) 

Pin lal ngar chauk(thae) Dried seafish(small) FISH, SMALL, DRIED, FRESH WATER (MEXICO) 

Pin lay ngar chauk(kyee) Dried seafish(big) FISH, DRIED, FRESH WATER (MEXICO) 

Pu zon chauk Dried prawn SHRIMP, DRIED (INDONESIA) 

Pu zon htote Lobster/Prawn SHRIMP, FRESH (INDONESIA) 

Pu zon sate Shrimp SHRIMP, SMALL, FRESH (INDONESIA) 

Sate ka le zer 

Goat offal (spleen, gut, liver 

etc) 

GOAT INTESTINES & STOMACH, RAW 

(KENYA) 

Sate thar Goat meat GOAT, MEAT (INDONESIA) 
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Shwe ngar 

Spotted golden 

goatfish(omate threadfin 

bream) FISH, BREAM, BLUE POINT (SENEGAL) 

Wet ka le zer 

Pork offal (spleen, kidney, 

guts etc) PORK LIVER  

Wet thar Pork meat PORK W/O BONE (MEXICO) 

Wet thwe Pork blood BEEF, BLOOD, COAGULATED (INDONESIA) 

Dairy    

Nwar noh Cows milk MILK, COW, WHOLE (INDONESIA) 

Roots and Tubers   

Ar lu Potato POTATO, WHITE (EGYPT) 

Ka zon ou Sweet potato SWEET POTATO, WHITE (INDONESIA) 

Fats    

pe` si Peanut oil PEANUT OIL (INDIA) 

Sar ohn si  VEGETABLE OIL (INDONESIA) 

Wild foods   

Ka nyut 

kind of asparagus/Asparagus 

officinalis ASPARAGUS, WHITE, FRESH (INDONESIA) 

New food   

qefMumzH Rice vermicelli VERMICELLI (INDONESIA) 

a&Smuf&Guf Citron leaf GREENS, WILD (MEXICO) 

aMumifvQmnGefU Trumpet leaf No nutrient data  

rQkpf Bamboo shoot BAMBOO SHOOT, RAW (INDONESIA) 

xdu&Hk; the sensative plant(mimosa) No nutrient data  

yJjym; 

mung bean(bean curd cake 

made from black gram) TEMPEH, SOYBEAN (INDONESIA) 

ig;&efUy'l&Guf Clerodendron siphonanthus No nutrient data  

Z&pf&dk; 

Herbaceous plant use as a 

vegetable(Lasia aculeata or L 

spinosa) No nutrient data  

bdkudwfyJ Black eyed pea No nutrient data  

a*:zD Cabbage CABBAGE, CHINESE, RAW (INDONESIA) 

yef;opfawmf  English translation could not be found 

a*G;oD;  English translation could not be found 

bdkpm;yJ 

Haricot/French bean/Kidney 

bean/Black gram BEAN, BLACK (MEXICO) 

0uftlacsmif; Pork sausage SAUSAGE (EGYPT) 

Muuftlacsmif; Chicken sausage SAUSAGE (KENYA) 

ig;zD;r  English translation could not be found 

jynfMuD;ig; Squid SQUID, FRESH (INDONESIA) 

ig;ykwfoif 

Croaker fish(Indian whiting 

snapper) FISH, RED SNAPPER (INDONESIA) 

igysuf Cylindrical bodied fish No nutrient data  

yJaoG;  English translation could not be found 



69 

tmNAJaNcmuf Dried bummalo FISH, BUTTER, DRIED (SENEGAL) 

ig;aowÅmaNcmuf Dried sardine FISH, SNAPPER, DRIED (SENEGAL) 

ig;wHcGefajcmuf 

Dried ribbon 

fish(hairtail,large head fish) 

FISH, ANCHOVY, DRIED  (TERI NASI) 

(INDONESIA) 

ig;rSD;xHoG,f  English translation could not be found 

a&csKdig;ao; small fresh water fish No nutrient data 

ig;wD; Falsetrevally fish FISH, MILK-FISH (INDONESIA) 

ig;yaemf 

Small snakehead 

fish(Ophiocephalus) FISH, CARP, FRESH (INDONESIA) 

yifv,fig;arGxdk;  English translation could not be found 

rQpfcsOf Bamboo shoot pickle No nutrient data  

yJykwf Fermented soy-bean TOFU (INDONESIA) 

zef;cg;oD; Myrobalan/ink nut No nutrient data  

o&ufoD;pdrf; Mango green MANGO, GREEN (INDIA) 

MuH Suger cane SUGAR, CANE, REFINED (INDONESIA) 

csOfaygifcg; one kind of roselle(bitter) No nutrient data  

0ufom;tqDwHk; Pork fat pieces No nutrient data  

ig;usD;uef; Hard tail scad FISH, SCAD (INDONESIA) 

ig;acG;vsSm 

Sole fish/flat fish/large scale 

tongue sole FISH, SURUNG (INDONESIA) 

aNymif;zl; baby corn 

MAIZE, ON THE COB, IMMATURE 

(INDONESIA) 

ig;aowÅmig; Sardine fish FISH, SARDINES (INDONESIA) 

ydwfpG,f Sedge No nutrient data  

rdI Mushroom MUSHROOM (INDONESIA) 

rkefnSif;pdrf; Celery CELERY (INDONESIA) 

udkufvef  English translation could not be found 

&J,dk&Guf 

Species of morinda(morinda 

angustifolia) LEAF, LIGHT (KENYA) 

rkefnSif;csOf Pickle celery No nutrient data  

ig;csOf(tom;) fish pickle  FISH, FERMENTED, DRIED-EP (SENEGAL) 

*Hkrif; Amomum corynostachyum SPINACH (EGYPT) 

ig;cHk;r 

Names applied to most 

fishes of the barbus spp FISH, CARP, RAW-EP (SENEGAL) 

yJiyd(yJydpyf) 

Soy bean/soya gram/horse 

gram SOYBEAN, BLACK (INDONESIA) 

yJnGefU bean leaf LEAF, BEAN, HYACINTH/FIELD (INDONESIA) 

uwuf&dk; Three leaved caper stem No nutrient data  

*sL;jrpf 

Edible root form the 

berb/Allium 

tuberosum/Indian leek No nutrient data  

refusnf;&Guf Tamarind leaf TAMARIND, FRESH LEAVES (SENEGAL) 
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Appendix 3. All the foods that were found in the markets of peri-urban township 

of Hlaingthayar and the costs per 100g reported by market traders, portion sizes and 

the LACON minimum and maximum constraints. 

 

Food list 

Cost per 100g Portion 

size 

Minimum 

constraints 

Maximum 

constraints Season 1 Season 2 Season 3 

WHEAT, FLOUR (INDONESIA) 78.03 78.03 78.03 23 0.0 7.0 

NOODLE, FRESH, NOT DRIED (INDONESIA) 104.39 104.39 104.39 36 0.0 7.0 

RICE, BROWN AND WHITE (INDONESIA) 36.37 36.10 35.59 36 7.0 21.0 

PEANUT, W/O SHELL (INDONESIA) 173.04 179.78 176.81 15 0.0 7.0 

PEA, DRY (EGYPT) 95.59 90.51 90.51 15 0.0 7.0 

BEAN, MUNG, DRY (INDONESIA) 91.28 91.28 91.28 15 0.0 0.0 

BEAN, AVERAGE (MEXICO) 80.92 80.92 80.92 15 0.0 7.0 

BEAN, HYACINTH/FIELD (INDONESIA) 151.52 129.87 151.52 15 0.0 7.0 

BEAN, WHITE (SENEGAL) 92.81 87.71 87.71 15 0.0 7.0 

BEAN, LIMA, DRIED (MEXICO) 90.26 90.26 90.26 15 0.0 7.0 

COWPEA, UNCOOKED (KENYA) 83.39 83.49 83.49 15 0.0 7.0 

LENTIL, PEELED (EGYPT) 166.15 163.42 163.42 15 0.0 7.0 

PIGEON PEA (INDONESIA) 111.58 97.63 97.63 15 0.0 0.0 

LENTIL, WHOLE (EGYPT) 134.16 134.16 134.16 15 0.0 7.0 

BANANA, ANGLE (INDONESIA) 38.05 42.47 44.20 42 0.0 14.0 

PLUM, JAVA (INDONESIA) 99.83   25 0.0 7.0 

RAMBUTAN (INDONESIA) 177.27 180.00 240.00 25 0.0 7.0 

ORANGE, SWEET (INDONESIA) 256.28 130.74 130.74 21 0.0 14.0 

GUAVA (INDONESIA) 50.69 55.05 51.19 42 0.0 7.0 

MANGOSTEEN (INDONESIA) 102.58 280.95 182.73 21 0.0 7.0 

PINEAPPLE (INDONESIA) 50.72 78.15 75.64 21 0.0 7.0 

COCONUT, MEAT (INDONESIA) 29.97 41.54 32.85 21 0.0 4.0 

APPLE, MALAY ROSE (INDONESIA) 128.66 98.99 94.60 21 0.0 14.0 

JACKFRUIT  (CEMPEDAK) (INDONESIA) 49.45 51.49 36.05 21 0.0 7.0 

WATERMELON (EGYPT) 32.75 24.56 24.56 42 0.0 7.0 

GRAPE (EGYPT) 106.29 119.36 106.63 25 0.0 7.0 

MANGO, RIPE (INDIA) 27.74   42 0.0 21.0 

PEAR, AVOCADO (INDONESIA) 84.75 127.12 84.75 42 0.0 7.0 

PAPAYA (INDONESIA) 22.23 33.95 28.27 42 0.0 7.0 

PEAR (EGYPT) 63.29   21 0.0 7.0 

GOURD, BOTTLE (INDIA) 28.17 26.54 19.53 10 0.0 7.0 

LEAF, BITTER MELON, FRESH-EP (SENEGAL) 43.22 71.15 56.22 15 0.0 14.0 

LEAF, HIBISCUS (INDIA) 26.28 36.29 28.09 15 0.0 14.0 

BEAN, YARD LONG, IN THE POD, IMMATURE 

(INDONESIA) 

124.52 136.64 100.34 25 0.0 7.0 

LEAF, DARK (KENYA) 58.14  58.14 15 0.0 7.0 
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SQUASH, CHAYOTE, RAW (INDONESIA) 53.17 43.26 36.30 10 0.0 7.0 

SPINACH, RAW (INDIA) 34.00 36.55 34.00 15 0.0 7.0 

WATERCRESS, RAW (INDONESIA) 26.94 35.09 30.41 15 7.0 21.0 

LEAF, TOWEL GOURD, RAW (INDONESIA) 56.33 91.49 57.43 15 0.0 7.0 

GOURD, RIDGE (INDIA) 53.86 41.91 28.22 10 0.0 7.0 

EGGPLANT, PURPLE (INDONESIA) 61.47 73.79 58.16 10 0.0 7.0 

EGGPLANT, WHITE (EGYPT) 38.23 49.42 36.67 10 0.0 7.0 

LEAF, MEDIUM (KENYA) 63.38 66.88 66.70 15 0.0 7.0 

BITTER MELON (INDIA) 47.02 50.82 45.02 10 0.0 7.0 

ONION TUBER (KENYA) 34.37 37.78 39.16 5 7.0 21.0 

TOMATO, RIPE (INDIA) 63.03 83.98 43.84 10 0.0 7.0 

TAMARIND, RIPE (INDONESIA) 115.42 115.42 115.42 5 0.0 14.0 

LEAFY VEGETABLES, OTHER (INDIA) 81.85 95.34 80.24 15 0.0 7.0 

RADISH, CHINESE, RAW (INDONESIA) 50.86 58.26 33.64 10 0.0 7.0 

CARROT, RAW (INDONESIA) 94.76 116.70 96.79 10 0.0 7.0 

CABBAGE, CHINESE, RAW (INDONESIA) 24.04 48.08 48.08 15 0.0 7.0 

BEANSPROUT, SOYBEAN, RAW (INDONESIA) 42.02 42.02 42.02 10 0.0 7.0 

PEA, GARDEN (EGYPT) 191.66 214.35 149.41 10 0.0 7.0 

BEAN, FRENCH (INDIA) 72.25 85.55 52.83 10 0.0 7.0 

GOURD, SNAKE (INDIA) 49.15 70.79 41.67 10 0.0 7.0 

CAULIFLOWER, RAW (INDONESIA) 80.90 35.45 27.51 10 0.0 7.0 

BEAN, WINGED (INDONESIA) 132.52 136.05 80.33 25 0.0 7.0 

LEAF, SHRUB  (TLEPOK) (INDONESIA) 49.77 49.45 49.45 15 0.0 7.0 

PUMPKIN, RAW (INDONESIA) 60.95 49.29 33.39 10 0.0 7.0 

PUMPKIN (EGYPT) 24.86 22.82 27.48 10 0.0 0.0 

OKRA (EGYPT) 71.09 76.85 54.57 10 0.0 7.0 

BEEF (INDONESIA) 334.47 330.22 330.22 15 0.0 0.0 

BEEF, INNARDS (MEXICO) 284.32 280.50 280.50 8 0.0 0.0 

DUCK, MANILA, INNARDS (INDONESIA) 260.10 260.10 260.10 8 0.0 0.0 

EGG, DUCK (INDONESIA) 190.80 197.36 192.17 20 0.0 7.0 

DUCK, MANILA, MEAT (INDONESIA) 260.10 306.00 306.00 15 0.0 0.0 

FROG (INDONESIA) 107.86 119.34 119.34 15 0.0 7.0 

CHICKEN, INNARDS (INDONESIA) 310.25 305.15 302.60 8 0.0 7.0 

CHICKEN, HEAD (INDONESIA) 140.76 138.75 138.21 8 0.0 7.0 

EGG, CHICKEN (INDONESIA) 164.96 166.99 163.98 20 0.0 7.0 

CHICKEN, MEAT (INDONESIA) 344.25 318.49 133.49 15 0.0 7.0 

FISH, RAW (KENYA) 137.32 133.49 133.49 10 0.0 7.0 

FISH, SMALL, FRESH, FRESH WATER (MEXICO) 195.23 217.26 217.26 10 0.0 7.0 

FISH, CATFISH (SENEGAL) 176.20 170.08 176.46 10 0.0 7.0 

FISH, FRESH (INDONESIA) 219.30 219.30 219.30 10 0.0 7.0 

FISH, CATFISH  (LELE DUMBO) (INDONESIA) 229.50 275.40 275.40 10 0.0 7.0 
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FISH, POMFRET, BLACK (INDONESIA) 138.97 127.12 127.12 10 0.0 7.0 

FISH EGG (INDONESIA) 183.60 224.80 183.60 5 0.0 7.0 

FISH PASTE, RED, FERMENTED (INDONESIA) 30.99 30.99 30.99 5 7.0 21.0 

FISH, CREVALLE, FRESH (INDONESIA) 306.00 306.00 275.00 10 0.0 7.0 

FISH, SEA PERCH (INDONESIA) 183.60 183.60 183.60 10 0.0 7.0 

FISH, MACKEREL (INDONESIA) 289.42 332.77 325.12 10 0.0 7.0 

FISH, SNAKEHEAD, FRESH (INDONESIA) 214.20 214.20 214.20 10 0.0 0.0 

FISH, SNAKEHEAD, DRIED (INDONESIA) 1,178.31 936.07 1,041.89 10 0.0 7.0 

FISH, CATFISH  (LELE) (INDONESIA) 116.28 117.04 126.48 10 0.0 7.0 

EGG, QUAIL (INDONESIA) 211.85 224.56 213.07 20 0.0 7.0 

FISH, MACKEREL, KING (INDONESIA) 126.99 126.99 126.99 10 0.0 7.0 

FISH, SMALL, DRIED, FRESH WATER (MEXICO) 365.85 337.80 337.80 10 0.0 7.0 

FISH, DRIED, FRESH WATER (MEXICO) 1,203.56 1,167.64 1,172.96 10 0.0 0.0 

SHRIMP, DRIED (INDONESIA) 443.75 443.63 444.54 10 0.0 14.0 

SHRIMP, FRESH (INDONESIA) 550.80 550.80 550.80 10 0.0 0.0 

SHRIMP, SMALL, FRESH (INDONESIA) 294.10 289.00 289.00 10 0.0 7.0 

GOAT INTESTINES & STOMACH, RAW (KENYA) 428.40 428.40 428.40 8 0.0 0.0 

GOAT, MEAT (INDONESIA) 652.79 652.79 652.79 15 0.0 0.0 

FISH, BREAM, BLUE POINT (SENEGAL) 72.42 80.07 77.52 10 0.0 7.0 

PORK, LIVER (MEXICO) 321.30 313.65 313.65 8 0.0 7.0 

PORK W/O BONE (MEXICO) 332.77 320.45 323.00 15 0.0 7.0 

BEEF, BLOOD, COAGULATED (INDONESIA) 110.92 116.02 116.02 8 0.0 0.0 

MILK, COW, WHOLE (INDONESIA) 80.97 80.97 80.97 136 0.0 7.0 

POTATO, WHITE (EGYPT) 48.12 41.28 40.83 25 0.0 7.0 

SWEET POTATO, WHITE (INDONESIA) 65.50   25 0.0 7.0 

PEANUT OIL (INDIA) 128.99 155.37 161.38 5 0.0 7.0 

VEGETABLE OIL (INDONESIA) 129.95 128.95 128.95 5 0.0 14.0 

ASPARAGUS, WHITE, FRESH (INDONESIA) 52.45 52.45 52.45 10 0.0 0.0 

VERMICELLI (INDONESIA) 85.26 85.26 85.26 36 0.0 7.0 

GREENS, WILD (MEXICO) 140.75 258.50 192.84 15 0.0 7.0 

BAMBOO SHOOT, RAW (INDONESIA) 67.14 78.32 66.27 10 0.0 7.0 

TEMPEH, SOYBEAN (INDONESIA) 63.28 63.28 63.28 25 0.0 7.0 

CABBAGE, RED OR WHITE, RAW (INDONESIA) 35.09 36.22 19.04 15 0.0 7.0 

BEAN, BLACK (MEXICO) 110.71 145.43 107.21 15 0.0 7.0 

SAUSAGE (EGYPT) 559.61 559.61 559.61 15 0.0 0.0 

SAUSAGE (KENYA) 394.70 394.70 394.70 15 0.0 7.0 

SQUID, FRESH (INDONESIA) 186.66 181.56 181.56 10 0.0 7.0 

FISH, RED SNAPPER (INDONESIA) 205.63 213.79 213.79 10 0.0 7.0 

FISH, BUTTER, DRIED (SENEGAL) 409.03 376.09 414.71 10 0.0 7.0 

FISH, SNAPPER, DRIED (SENEGAL) 365.85 313.59 365.85 10 0.0 0.0 

FISH, ANCHOVY, DRIED  (TERI NASI) 

(INDONESIA) 

285.60 275.40 275.40 10 0.0 7.0 
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FISH, MILK-FISH (INDONESIA) 81.60 81.60 81.60 10 0.0 7.0 

FISH, CARP, FRESH (INDONESIA) 122.40 122.40 122.40 10 0.0 7.0 

TOFU (INDONESIA) 370.37 370.37 370.37 41 0.0 7.0 

MANGO, GREEN (INDIA) 22.83 54.53  21 0.0 7.0 

SUGAR, CANE, REFINED (INDONESIA) 24.96   0 0.0 0.0 

FISH, SCAD (INDONESIA) 116.28 61.20 61.20 10 0.0 7.0 

FISH, SURUNG (INDONESIA) 244.80 367.20 367.20 10 0.0 0.0 

MAIZE, WHITE, OFF THE COB, IMMATURE 

(INDONESIA) 

144.37 155.69 112.13 10 0.0 0.0 

FISH, SARDINES (INDONESIA) 82.62 42.84 42.84 10 0.0 0.0 

MUSHROOM (INDONESIA) 256.19 198.82 227.50 10 0.0 0.0 

CELERY (INDONESIA) 280.45 200.32 80.13 10 0.0 0.0 

LEAF, LIGHT (KENYA) 102.04 102.04 102.04 15 0.0 0.0 

FISH, FERMENTED, DRIED-EP (SENEGAL) 148.51 148.51 148.51 5 0.0 7.0 

SPINACH (EGYPT) 52.63   15 0.0 7.0 

FISH, CARP, RAW-EP (SENEGAL) 110.16 71.91 71.91 10 0.0 7.0 

SOYBEAN, BLACK (INDONESIA) 58.86 58.69 58.69 15 0.0 7.0 

LEAF, BEAN, HYACINTH/FIELD (INDONESIA) 26.55 53.10 26.55 15 0.0 7.0 

TAMARIND, FRESH LEAVES (SENEGAL) 90.09   15 0.0 7.0 

CUCUMBER, RAW (INDONESIA) 23.24 45.70 27.51 10 0.0 14.0 
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Appendix 4. The absolute weight and cost of the foods selected for a 12-23 month old child for the whole year for the energy only diet with 

the percentage contributed by each food in terms of weight, cost, energy, protein and fat, the percentage contribution of each food for eight 

vitamins and four minerals and the percentage of the total requirements met for each nutrient, averaged over the three seasons. 

 

Food List 

Quantity 

(Kg) 

%    

quantity Cost 

%       

cost 

%      

energy 

%     

protein 

%              

fat 

%      

vit A 

% vit 

C 

% vit 

B1 

% vit    

B2 

%       

niacin 

% vit 

B6 

%        

folic 

acid 

% vit 

B12 

% vit 

B5 

%      

calcium 

%       

iron 

%       

zinc 

Pork blood 0.8 0.4 921 3.3 0.4 4.5 0.1 - 4.7 0.5 3.1 4.8 0.7 0.1 10.2 1.4 0.2 41.1 3.8 

Breast Milk 191.2 80.7 - - 38.7 43.7 28.5 99.0 86.5 48.8 83.1 47.6 35.9 70.1 45.4 66.1 89.0 13.1 37.1 

Coconut, meat 22.6 9.6 7,833 27.8 24.9 16.3 29.0 - 7.7 19.2 5.6 15.0 22.8 25.4 - 13.0 7.4 37.2 40.3 

Fish paste 5.4 2.3 1,670 5.9 1.8 21.7 0.6 0.8 0.6 15.1 4.7 18.1 12.0 2.3 38.3 9.4 1.1 2.7 5.2 

Small snakehead fish 

(Ophiocephalus) 

2.1 0.9 1,525 5.4 0.9 8.5 0.5 0.2 0.5 8.8 1.6 6.6 7.7 0.5 6.1 2.0 1.5 3.5 5.1 

Peanut oil 5.4 2.3 7,874 28.0 14.8 - 20.6 - - - - - - - - - - - - 

Rice 3.7 1.6 1,341 4.8 3.9 5.3 0.2 - - 7.7 1.8 8.0 21.0 1.4 - 8.0 0.9 2.5 8.4 

Sugar, cane 0.1 0.1 33 0.1 0.2 - - - - - 0.0 - - - - - 0.0 0.0 - 

Vegetable oil 5.4 2.3 6,972 24.7 14.5 - 20.6 - - - - - - - - - - - - 

Total        236        100  

     

28,1720  

      

100        100          100  

        

100  

           

100  

     

100  

          

100  

        

100  

            

100  

     

100  

     

100  

     

100  

     

100        100  

      

100  

      

100  

% Requirements Met      100 117 244 67 81 46 44 80 27 43 124 72 35 39 41 
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Appendix 5. The absolute weight and cost of the foods selected for the 12-23 month old for the whole year for the MNUT diet with the 

percentage contributed by each food in terms of weight, cost, energy, protein and fat, the percentage contribution of each food for eight 

vitamins and four minerals and the percentage of the total requirements met for each nutrient, averaged over the three seasons.   
 

Food List 

Quantity 

(Kg) 

%    

quantity Cost 

%       

cost 

%      

energy 

%     

protein 

%              

fat 

%      

vit A 

% vit 

C 

% vit 

B1 

% vit    

B2 

%       

niacin 

% vit 

B6 

%        

folic 

acid 

% vit 

B12 

% vit 

B5 

%      

calcium 

%       

iron 

%       

zinc 

Beansprout 5.7 2.1 2,390 5.0 2.2 6.1 2.0 0.0 6.8 10.8 3.8 5.1 5.7 13.0 - 6.3 1.8 3.4 4.5 

Pork blood 1.0 0.3 1,088 2.3 0.4 2.0 0.2 - 3.8 0.3 1.6 2.3 0.2 0.1 4.4 1.0 0.1 19.9 1.8 

Breast milk 191.2 69.6 - - 38.7 16.5 40.1 57.7 60.5 22.3 37.2 19.6 9.9 21.6 16.9 41.1 31.8 5.5 15.0 

Coconut, meat 22.6 8.2 7,833 16.2 24.9 6.1 40.8 - 5.4 8.8 2.5 6.2 6.3 7.8 - 8.1 2.6 15.6 16.3 

Cowpea 1.7 0.6 1,454 3.0 1.7 2.9 0.1 0.0 - 5.1 1.6 2.3 2.5 12.8 - 2.3 0.5 3.3 3.9 

Fish paste 5.4 2.0 1,670 3.5 1.8 8.2 0.8 0.5 0.4 6.9 2.1 7.5 3.3 0.7 14.3 5.9 0.4 1.1 2.1 

Dried ribbon fish 5.2 1.9 14,560 30.2 5.4 25.0 2.6 - - 2.9 7.8 23.6 11.9 1.9 57.0 9.6 52.6 6.9 17.7 

Small snakehead fish 

(Ophiocephalus) 

6.9 2.5 5,149 10.7 2.8 10.3 2.1 0.3 1.1 13.0 2.3 8.8 6.9 0.6 7.4 4.1 1.7 4.7 6.7 

Peanut oil 1.1 0.4 1,373 2.8 2.9 - 5.7 - - - - - - - - - - - - 

Rice 11.9 4.3 4,279 8.9 12.5 6.4 0.9 - - 11.2 2.6 10.6 18.5 1.4 - 15.9 1.0 3.4 10.9 

Soybean 3.9 1.4 2,295 4.8 5.1 11.7 4.2 0.0 0.9 8.7 15.2 9.1 4.4 6.9 - 2.0 5.0 17.8 12.8 

Spinach 14.4 5.2 5,010 10.4 1.0 3.5 0.2 35.6 11.4 8.0 19.2 4.0 19.2 28.0 - 2.6 1.8 14.9 7.5 

Sugar cane 0.1 0.0 33 0.1 0.2 - - - - - 0.0 - - - - - 0.0 0.0 - 

Watercress 3.7 1.4 1,110 2.3 0.4 1.1 0.0 5.8 9.7 1.9 3.9 1.1 11.2 5.1 - 1.1 0.7 3.3 1.0 

                    Total 275 100 48,249 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% Requirements Met     100 313 172 114 115 100 100 197 100 133 340 116 100 100 104 
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Appendix 6. The absolute weight and cost of the foods selected for the 12-23 month old for the whole year for the LACON diet with the 

percentage contributed by each food in terms of weight, cost, energy, protein and fat, the percentage contribution of each food for eight 

vitamins and four minerals and the percentage of the total requirements met for each nutrient, averaged over the three seasons.   
 

Food List 

Quantity 

(Kg) 

%    

quantity Cost 

%       

cost 

%      

energy 

%     

protein 

%              

fat 

%      

vit A 

% vit 

C 

% vit 

B1 

% vit   

B2 

%       

niacin 

% vit 

B6 

%        

folic 

acid 

% vit 

B12 

%      

calcium 

%       

iron 

%       

zinc 

Amomum corynostachyum 

(green leaf) 

2.2 0.8 1,160 1.7 0.1 0.4 0.0 2.7 1.1 1.0 1.7 0.4 1.4 3.7 - 0.2 1.8 0.8 

Barbus fish 3.6 1.3 3,146 4.5 1.4 4.6 1.5 0.1 0.5 6.7 0.9 3.6 2.1 0.3 2.5 0.9 2.5 3.2 

Bean, winged 0.9 0.3 989 1.4 0.9 1.9 1.1 0.0 0.1 1.6 2.1 1.3 0.5 1.4 - 0.9 3.3 2.2 

Breast milk 191.2 66.6 - - 38.3 14.0 53.5 36.1 49.4 22.2 27.3 15.5 5.8 23.9 10.9 31.5 5.5 13.7 

Chicken, meat 1.4 0.5 1,822 2.6 1.2 2.6 1.9 0.2 - 0.7 1.3 2.8 1.1 0.1 0.2 0.1 1.0 1.5 

Coconut,meat 4.3 1.5 1,483 2.1 4.7 1.0 10.3 - 0.8 1.7 0.3 0.9 0.7 1.6 - 0.5 3.0 2.8 

Dried ribbon fish 3.6 1.3 10,045 14.4 3.7 14.7 2.4 - - 2.0 4.0 12.9 4.8 1.5 25.4 35.9 4.8 11.2 

Dried sea fish (small) 1.3 0.5 4,519 6.5 1.3 5.3 0.9 - - 0.7 1.4 4.7 1.7 0.5 9.2 13.0 1.7 4.0 

Egg, duck 6.7 2.3 12,865 18.4 3.8 5.9 6.6 13.6 - 5.9 10.8 5.7 5.4 7.8 21.1 2.5 13.7 5.6 

Fermented fish 0.6 0.2 901 1.3 0.6 2.8 0.1 - - 0.3 0.3 2.2 1.6 0.3 1.1 0.1 0.5 0.6 

Fish paste 5.4 1.9 1,670 2.4 1.7 6.9 1.1 0.3 0.3 6.8 1.5 5.9 1.9 0.8 9.2 0.4 1.1 1.9 

Frog 5.4 1.9 6,179 8.8 1.6 7.5 0.5 - - 0.6 4.2 8.9 6.1 0.6 4.2 0.3 4.6 6.1 

Gourd, bottle 0.9 0.3 178 0.3 0.1 0.1 0.0 0.0 0.4 0.2 0.1 0.1 0.2 0.3 - 0.0 0.1 0.2 

Onion 1.8 0.6 660 0.9 0.2 0.2 0.0 - 0.6 0.4 0.1 0.2 0.8 0.4 - 0.0 0.1 0.2 

Peanut oil 1.1 0.4 1,473 2.1 2.9 - 7.6 - - - - - - - - - - - 

Pork, innads 0.4 0.1 1,212 1.7 0.1 0.4 0.1 19.3 0.2 0.3 3.7 0.8 0.4 1.1 16.3 0.0 0.9 0.9 

Rice 25.9 9.0 9,334 13.3 27.1 11.9 2.6 - - 24.3 4.2 18.2 23.4 3.4 - 2.1 7.5 21.6 

Soap acacia leaf 3.6 1.2 2,026 2.9 0.4 0.9 0.1 3.5 7.6 1.8 2.8 0.9 6.2 5.5 - 0.7 3.2 0.9 

Soyabean 5.4 1.9 3,167 4.5 6.9 13.7 7.7 0.0 1.0 11.9 15.4 9.9 3.5 10.5 - 6.9 24.6 16.1 

Spinach 5.4 1.9 1,879 2.7 0.4 1.1 0.1 8.3 3.5 3.0 5.3 1.2 4.2 11.6 - 0.7 5.6 2.6 

Vegetable oil 0.2 0.1 286 0.4 0.6 - 1.6 - - - - - - - - - - - 

Watercress 16.2 5.6 4,943 7.1 1.8 4.2 0.2 15.8 34.4 8.0 12.5 3.9 28.3 24.7 - 3.1 14.5 3.9 

                   

Total  287 100 69,939 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% Requirements Met      100 370 126 182 143 101 137 249 172 125 521 101 100 114 
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Appendix 7. Nutrient composition of 100g raw and cooked spinach based upon the USDA 

(2007) Table of Nutrient Retention Factors report. 

 

 

Nutrient 

Nutrient content of 

spinach (100g raw) % loss 

Nutrient content of 

spinach (100g cooked) 

Energy (Kcal) 23.00 0.00 23.00 

Fat (g) 0.30 0.00 0.30 

Protein (g) 3.00 0.00 3.00 

Vitamin A (RAE) 409.00 5.00 388.55 

Vitamin C (mg) 10.00 45.00 5.50 

Vitamin B1 (mg) 0.10 20.00 0.08 

Vitamin B2 (mg) 0.24 10.00 0.22 

Niacin (mg) 1.17 15.00 0.99 

Vitamin B6 (mg) 0.24 15.00 0.20 

Folate (mcg) 146.00 40.00 87.60 

Vitamin B12 (mg) 0.00 0.00 0.00 

Panthothenic acid (mg) 0.15 0.00 0.15 

Calcium (mg) 6.80 5.00 6.46 

Iron (mg) 0.22 5.00 0.21 

Zinc (mg) 0.80 5.00 0.76 

Magnesium (mg) 87.00 5.00 82.65 

Copper (mg) 0.17 5.00 0.16 

 

 



78 

Appendix 8. The absolute weight and cost of the foods selected for the HEA/CoD family for the whole year for a nutritious diet with cooked 

rice and vegetables, with the percentage contributed by each food in terms of weight, cost, energy, protein and fat, the percentage 

contribution of each food for eight vitamins and four minerals and the percentage of the total requirements met for each nutrient, averaged 
over the three seasons. 

 

Food List 

Quantity 

(Kg) 

%    

quantity Cost 

%       

cost 

%      

energy 

%     

protein 

%              

fat 

%      

vit A 

% vit 

C 

% vit 

B1 

% vit    

B2 

%       

niacin 

% vit 

B6 

%        

folic 

acid 

% 

vit 

B12 

%      

calcium 

%       

iron 

%       

zinc 

%       

copper 

Barbus fish 37 1.8 26,725 2.6 1.4 4.5 1.4 0.1 0.8 6.7 1.0 4.3 2.6 0.2 3.9 1.0 2.0 3.0 0.5 

Bean leaf 62 3.1 16,591 1.6 0.4 1.3 0.1 11.9 6.4 3.3 5.4 0.7 4.9 8.5 - 0.9 5.2 2.7 - 

Beansprout 63 3.1 26,429 2.5 2.2 5.5 2.7 0.0 9.9 11.4 3.2 5.1 4.4 10.0 - 2.1 3.0 4.1 6.6 

Coconut,meat 75 3.7 26,119 2.5 7.8 1.7 16.4 - 2.4 2.8 0.6 1.9 1.5 1.8 - 1.0 4.2 4.5 8.1 

Cowpea  0.6  1.0 1.1 1.7 0.1 0.0 - 3.6 0.9 1.5 1.3 6.5 - 0.4 1.9 2.4 2.2 

Dried ribbon fish 13 3.1 10,621 16.9 6.1 24.6 3.8 - - 3.3 7.3 25.9 10.1 1.6 67.5 69.8 6.6 17.8 6.9 

Dried sea fish (small)  0.2  1.3 0.4 1.5 0.2 - - 0.2 0.4 1.6 0.6 0.1 4.1 4.2 0.4 1.1 0.4 

Fish paste 63 4.6 175,839 2.8 2.9 11.7 1.8 0.5 1.0 11.6 2.8 11.9 4.1 0.9 24.5 0.7 1.6 3.1 0.9 

Jackfruit 4 1.6 13,537 1.2 1.1 0.2 0.0 0.6 3.9 0.9 0.7 0.7 3.2 0.8 - 0.1 0.5 0.2 0.6 

Onion 94 1.5 29,237 1.1 0.4 0.3 0.0 - 1.7 0.7 0.3 0.4 1.6 0.4 - 0.1 0.1 0.3 0.5 

Pak choi 33 1.9 12,059 0.9 0.3 0.8 0.1 7.3 4.0 2.1 3.3 0.4 3.0 5.2 - 0.5 3.2 1.7 - 

Papaya 31 2.1 11,552 0.9 0.5 0.2 0.0 1.0 27.7 0.7 0.5 0.4 0.3 1.5 - 0.9 0.1 0.2 0.2 

Peanut oil 39 1.5 9,279 4.4 8.1 - 20.4 - - - - - - - - - - - - 

Pear, avocado 43 0.3 9,462 0.6 0.3 0.1 0.7 0.0 0.6 0.4 0.3 0.3 0.7 0.4 - 0.0 0.2 0.1 0.4 

Potato 7 1.0 5,758 0.8 0.5 0.3 0.0 - 2.7 1.1 0.2 0.8 2.3 0.2 - 0.0 0.2 0.3 0.8 

Rice, boiled 21 33.2 8,765 23.5 25.8 10.9 0.9 - - 7.2 5.8 12.7 13.3 1.3 - 1.0 3.1 14.7 36.7 

Roselle leaf 679 9.2 245,090 5.5 1.3 3.8 0.4 35.8 19.4 10.0 16.2 2.0 14.8 25.6 - 2.6 15.6 8.2 - 

Soybean 189 3.3 56,892 3.8 8.1 16.4 8.7 0.0 2.1 14.3 20.2 14.3 5.3 8.3 - 9.5 24.4 18.3 27.2 

Spinach 67 1.6 39,528 1.1 0.2 0.6 0.1 4.5 1.8 1.4 3.0 0.7 2.5 2.6 - 0.4 2.6 1.3 - 

Vegetable oil 32 3.1 11,642 7.8 15.8 - 40.8 - - - - - - - - - - - - 

Watercress 271 13.3 82,928 7.9 1.8 5.4 0.5 38.2 15.7 11.6 25.6 5.8 21.3 22.0 - 3.6 21.8 11.2 - 

Wheat flour 125 6.1 97,915 9.4 13.3 8.6 0.8 - - 6.7 2.2 8.7 2.0 2.1 - 1.0 3.5 4.8 7.7 

                    

Total 1,950 100 915,970 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% requirement met     100 272 135 250 120 102 129 213 112 146 324 100 100 181  
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Appendix 9. The nutrient composition of infant formula entered into the Cost of the Diet 

software 

 

Nutrients 

Amount per 100g 

powder 

Energy (Kcal) 499.00 

Fat (g) 26.00 

Protein (g) 10.50 

Vitamin A (RAE) 495.00 

Vitamin C (mg) 71.50 

Vitamin B1 (mg) 0.54 

Vitamin B2 (mg) 0.74 

Niacin (mg) 3.80 

Vitamin B6 (mg) 0.32 

Folate (mcg) 74.00 

Vitamin B12 (mcg) 1.00 

Panthothenic acid (mg) 3.15 

Calcium (mg) 99.90 

Iron (mg) 4.00 

Zinc (mg) 5.10 

Magnesium (mg) 50.00 

Copper (mg) 0.37 
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Appendix 10. The absolute weight and cost of the foods selected for the 12-23 month old for the whole year for the LACON diet with a 

reduction of breast milk by 50%, with the percentage contributed by each food in terms of weight, cost, energy, protein and fat, the 

percentage contribution of each food for eight vitamins and four minerals and the percentage of the total requirements met for each nutrient, 
averaged over the three seasons.   

 

Food List 

Quantity 

(Kg) 

%    

quantity Cost 

%       

cost 

%      

energy 

%     

protein 

%              

fat 

%      

vit A 

% vit 

C 

% vit 

B1 

% vit    

B2 

%       

niacin 

% vit 

B6 

%        

folic 

acid 

% vit 

B12 

%      

calcium 

%       

iron 

%       

zinc 

Amomum corynostachyum (green 

leaf) 

2.2 1.1 1,160 1.3 0.1 0.3 0.0 4.6 1.5 1.0 2.0 0.4 1.3 4.1 - 0.2 1.8 0.7 

Barbus fish 3.6 1.7 3,146 3.6 1.5 4.1 1.5 0.2 0.6 6.8 1.0 3.4 2.0 0.4 2.8 0.9 2.5 3.0 

Bean, winged 1.1 0.5 1,058 1.2 1.2 2.1 1.3 0.0 0.2 2.0 3.1 1.5 0.6 2.0 - 1.1 4.1 2.5 

Beansprout 1.1 0.5 470 0.5 0.4 0.9 0.5 0.0 1.4 2.1 0.6 0.7 0.6 3.2 - 0.3 0.7 0.8 

Breast milk 95.6 46.2 - - 19.4 6.2 26.0 31.1 32.6 11.2 16.2 7.2 2.8 13.3 6.1 15.2 2.8 6.4 

Chicken, meat 1.4 0.7 1,822 2.1 1.2 2.3 1.8 0.3 - 0.7 1.6 2.6 1.1 0.1 0.2 0.1 1.0 1.4 

Coconut,meat 4.3 2.1 1,492 1.7 4.8 0.9 10.1 - 1.1 1.7 0.4 0.9 0.7 1.8 - 0.5 3.0 2.7 

Dried ribbon fish 3.6 1.7 10,045 11.6 3.8 13.1 2.4 - - 2.0 4.7 12.0 4.6 1.7 28.3 34.7 4.8 10.5 

Dried sea fish (small) 3.1 1.5 10,800 12.5 3.2 11.3 2.0 - - 1.7 4.1 10.3 4.0 1.4 24.4 30.0 4.1 9.1 

Egg, duck 4.8 2.3 9,348 10.8 2.8 3.8 4.6 16.9 - 4.3 9.3 3.8 3.7 6.3 17.0 1.8 9.9 3.8 

Fish paste 5.4 2.6 1,670 1.9 1.8 6.2 1.1 0.5 0.5 6.9 1.8 5.5 1.8 0.9 10.2 0.4 1.1 1.8 

Fish, fermented 1.8 0.9 2,668 3.1 1.7 7.4 0.3 - - 1.0 1.0 6.2 4.6 1.0 3.6 0.4 1.3 1.7 

Frog 5.4 2.6 6,179 7.1 1.6 6.7 0.5 - - 0.6 5.0 8.2 5.9 0.6 4.6 0.3 4.6 5.8 

Gourd, bottle 2.1 1.0 500 0.6 0.1 0.1 0.0 0.2 1.1 0.5 0.4 0.2 0.5 0.7 - 0.1 0.2 0.5 

Grourd, ridge 0.4 0.2 111 0.1 0.0 0.0 0.0 0.0 0.2 0.1 0.1 0.0 0.1 0.1 - 0.0 0.0 0.1 

Jackfruit 1.9 0.9 689 0.8 0.7 0.1 0.0 0.6 1.8 0.5 0.5 0.3 1.4 0.8 - 0.0 0.3 0.1 

Onion 1.8 0.9 660 0.8 0.2 0.2 0.0 - 0.8 0.4 0.2 0.2 0.7 0.4 - 0.0 0.1 0.2 

Peanut oil 1.5 0.7 2,183 2.5 4.2 - 10.6 - - - - - - - - - - - 

Rice 25.9 12.5 9,334 10.8 27.3 10.6 2.5 - - 24.5 5.0 16.9 22.5 3.8 - 2.1 7.5 20.3 

Small snakehead fish (Ophiocephalus) 3.6 1.7 4,398 5.1 1.5 4.1 1.5 0.2 0.6 6.8 1.0 3.4 2.0 0.4 2.8 0.9 2.5 3.0 

Soap acacia leaf 2.2 1.1 1,242 1.4 0.3 0.5 0.0 3.7 6.2 1.1 2.0 0.5 3.7 3.8 - 0.4 2.0 0.5 

Soybean 5.4 2.6 3,167 3.7 7.0 12.2 7.5 0.1 1.4 12.0 18.2 9.2 3.4 11.8 - 6.7 24.6 15.1 

Spinach 5.4 2.6 1,879 2.2 0.4 1.0 0.1 14.4 4.6 3.0 6.3 1.1 4.0 12.9 - 0.7 5.6 2.4 

Vegetable oil 3.6 1.7 4,648 5.4 9.6 - 25.0 - - - - - - - - - - - 

Vermicelli 3.5 1.7 3,020 3.5 3.4 2.3 0.4 - - 0.8 0.7 1.9 1.0 0.9 - 0.2 1.1 3.9 

Watercress 16.2 7.8 4,943 5.7 1.9 3.7 0.2 27.3 45.5 8.1 14.9 3.7 27.1 27.6 - 3.0 14.5 3.6 

Amomum corynostachyum (green 

leaf) 

2.2 1.1 1,160 1.3 0.1 0.3 0.0 4.6 1.5 1.0 2.0 0.4 1.3 4.1 - 0.2 1.8 0.7 

Total 206 100.0 86,633 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% requirements met     100 415 134 108 108 100 115 269 178 112 478 105 100 119 
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Appendix 11. The absolute weight and cost of the foods selected for the 12-23 month old for the whole year for the LACON diet with 50% 

breast milk and 50% dried cow’s milk, with the percentage contributed by each food in terms of weight, cost, energy, protein and fat, the 

percentage contribution of each food for eight vitamins and four minerals and the percentage of the total requirements met for each nutrient, 
averaged over the three seasons.   

 

Food List 

Quantity 

(Kg) 

%    

quantity Cost 

%       

cost 

%      

energy 

%     

protein 

%              

fat 

%      

vit A 

% vit 

C 

% vit 

B1 

% vit    

B2 

%       

niacin 

% vit 

B6 

%        

folic 

acid 

% vit 

B12 

%      

calcium 

%       

iron 

%       

zinc 

Amomum corynostachyum (green 

leaf) 

2.2 1.1 1,160 0.9 0.1 0.3 0.0 4.1 1.4 1.0 1.2 0.4 1.3 3.9 - 0.1 1.8 0.7 

Bean, winged 3.1 1.5 3,547 2.8 3.3 5.8 3.9 0.0 0.5 5.8 5.2 4.5 1.7 5.3 - 2.3 11.7 6.9 

Beansprout 1.6 0.8 675 0.5 0.6 1.3 0.8 0.0 1.9 3.0 0.6 1.1 0.9 4.2 - 0.3 1.0 1.0 

Breast milk 95.6 47.6 - - 19.3 6.2 28.0 27.8 29.9 11.2 9.6 7.4 2.8 12.5 8.8 10.9 2.8 6.1 

Chicken, meat 1.4 0.7 1,822 1.4 1.2 2.3 1.9 0.3 - 0.7 0.9 2.6 1.1 0.1 0.3 0.1 1.0 1.3 

Coconut,meat 4.3 2.1 1,492 1.2 4.8 0.9 10.8 - 1.0 1.7 0.2 0.9 0.7 1.7 - 0.3 3.0 2.5 

Dried ribbon fish 3.6 1.8 10,045 7.9 3.7 13.0 2.5 - - 2.0 2.8 12.3 4.7 1.5 40.9 24.8 4.7 9.9 

Egg, duck 3.2 1.6 6,282 4.9 1.9 2.5 3.3 10.1 - 2.9 3.7 2.6 2.5 4.0 16.5 0.8 6.6 2.4 

Fermented fish 1.7 0.8 2,506 2.0 1.6 6.9 0.3 - - 0.9 0.5 5.9 4.4 0.9 4.9 0.3 1.2 1.5 

Fish paste 5.4 2.7 1,670 1.3 1.8 6.1 1.2 0.5 0.4 6.9 1.1 5.6 1.9 0.8 14.8 0.3 1.1 1.7 

Frog 5.4 2.7 6,179 4.8 1.6 6.7 0.6 - - 0.6 2.9 8.5 6.0 0.6 6.7 0.2 4.6 5.4 

Gourd, bottle 0.9 0.5 178 0.1 0.1 0.1 0.0 0.1 0.4 0.2 0.1 0.1 0.2 0.3 - 0.0 0.1 0.2 

Gourd, ridge 0.9 0.4 249 0.2 0.1 0.0 0.0 0.1 0.4 0.2 0.1 0.1 0.2 0.3 - 0.0 0.1 0.2 

Milk, cow, powdered 12.6 6.3 68,538 53.7 19.7 19.8 27.0 14.8 7.9 13.3 43.1 15.3 7.5 5.8 7.2 50.1 5.3 20.0 

Onion 1.8 0.9 660 0.5 0.2 0.2 0.0 - 0.7 0.4 0.1 0.2 0.7 0.4 - 0.0 0.1 0.2 

Peanut oil 0.7 0.4 948 0.7 2.0 - 5.5 - - - - - - - - - - - 

Rice 25.9 12.9 9,334 7.3 27.3 10.5 2.7 - - 24.5 3.0 17.3 22.9 3.6 - 1.5 7.4 19.2 

Soap acacia leaf 3.2 1.6 1,839 1.4 0.4 0.7 0.0 4.9 8.4 1.6 1.8 0.8 5.5 5.2 - 0.4 2.9 0.7 

Soyabean 5.4 2.7 3,167 2.5 7.0 12.1 8.1 0.0 1.3 12.0 10.8 9.5 3.4 11.0 - 4.8 24.5 14.3 

Spinach 5.4 2.7 1,879 1.5 0.4 1.0 0.1 12.8 4.2 3.0 3.7 1.1 4.1 12.1 - 0.5 5.6 2.3 

Vegetable oil 0.4 0.2 482 0.4 1.0 - 2.8 - - - - - - - - - - - 

Watercress 16.2 8.1 4,943 3.9 1.9 3.7 0.2 24.4 41.7 8.1 8.8 3.8 27.6 25.8 - 2.2 14.4 3.4 

                   

Total 200 100 127,597 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% requirements met     100 418 124 118 118 100 195 262 176 120 323 146 100 129 
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Appendix 12. The absolute weight and cost of the foods selected for the 12-23 month old for the whole year for the LACON diet with 50% 

breast milk and 50% infant formula, with the percentage contributed by each food in terms of weight, cost, energy, protein and fat, the 

percentage contribution of each food for eight vitamins and four minerals and the percentage of the total requirements met for each nutrient, 
averaged over the three seasons.   

 

Food List 

Quantity 

(Kg) 

%    

quantity Cost 

%       

cost 

%      

energy 

%     

protein 

%              

fat 

%      

vit A 

% vit 

C 

% vit 

B1 

% vit    

B2 

%       

niacin 

% vit 

B6 

%        

folic 

acid 

% vit 

B12 

%      

calcium 

%       

iron 

%       

zinc 

Breast milk 95.6 55.8 - - 19.3 9.6 28.1 33.3 25.0 10.2 15.6 10.6 4.1 15.1 10.5 15.9 0.9 6.0 

Coconut, meat 4.3 2.5 1,492 0.9 4.8 1.4 10.9 - 0.8 1.5 0.4 1.3 1.0 2.1 - 0.5 1.0 2.5 

Cowpea 2.4 1.4 2,024 1.2 2.3 4.7 0.2 0.0 - 6.5 1.8 3.4 2.9 24.7 - 0.7 1.5 4.3 

Dried ribbon fish 3.6 2.1 10,045 5.9 3.7 20.1 2.6 - - 1.8 4.5 17.5 6.8 1.9 48.9 36.3 1.6 9.8 

Dried sea fish (small) 1.2 0.7 4,200 2.5 1.3 6.7 0.9 - - 0.6 1.5 5.9 2.3 0.6 16.4 12.1 0.5 3.3 

Fish paste 1.8 1.0 557 0.3 0.6 3.2 0.4 0.2 0.1 2.1 0.6 2.7 0.9 0.3 5.9 0.1 0.1 0.6 

Nestlé’s step 1 infant 

formula 

12.6 7.3 130,412 76.6 19.5 12.6 24.7 43.3 58.7 34.6 43.3 12.2 18.6 17.3 14.3 23.3 80.4 33.7 

Onion 1.8 1.0 660 0.4 0.2 0.2 0.0 - 0.6 0.4 0.2 0.2 1.1 0.5 - 0.0 0.0 0.2 

Penut oil 0.7 0.4 948 0.6 2.0 - 5.5 - - - - - - - - - - - 

Pork innards 0.0 0.0 154 0.1 0.0 0.1 0.0 4.5 0.0 0.0 0.5 0.1 0.1 0.2 4.0 0.0 0.0 0.1 

Rice 31.3 18.3 11,294 6.6 33.0 19.7 3.3 - - 27.1 5.8 29.9 40.4 5.2 - 2.6 3.0 23.0 

Soyabean 5.4 3.1 3,167 1.9 7.0 18.8 8.1 0.1 1.1 11.0 17.6 13.5 5.0 13.3 - 7.0 8.2 14.1 

Spinach 3.1 1.8 1,061 0.6 0.2 0.9 0.1 8.9 2.0 1.6 3.5 0.9 3.5 8.5 - 0.4 1.1 1.3 

Vegetable oil 2.0 1.2 2,572 1.5 5.3 - 15.0 - - - - - - - - - - - 

Watercress 5.4 3.1 1,648 1.0 0.6 1.9 0.1 9.7 11.6 2.5 4.8 1.8 13.4 10.4 - 1.1 1.6 1.1 

                   

Total 171 100 170,234 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% requirements met     100 267 123 100 142 109 119 182 120 100 272 100 300 129 
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Appendix 13. The absolute weight and cost of the foods selected for the family for the whole year for a nutritious diet with all food prices 

set to zero, with the percentage contributed by each food in terms of weight, cost, energy, protein and fat, the percentage contribution of 

each food for eight vitamins and four minerals and the percentage of the total requirements met for each nutrient, averaged over the three 

seasons. 

 

Food List 

Quantity 

(Kg) 

%    

quantity 

%      

energy 

%     

protein 

%              

fat 

%      

vit A 

% vit 

C 

% vit 

B1 

% vit    

B2 

%       

niacin 

% vit 

B6 

%        

folic 

acid 

% vit 

B12 

%      

calcium 

%       

iron 

%       

zinc 

%       

copper 

Cowpea 79.1 3.5 7.0 15.7 0.6 0.1 - 21.6 4.5 12.7 8.1 44.5 - 2.5 12.1 21.1 20.4 

Lab lab bean 40.0 1.8 3.6 7.9 0.3 0.0 - 11.0 2.3 6.4 4.1 22.5 - 1.3 6.1 10.7 10.3 

Milk, cow 1,091.7 48.6 20.9 34.2 24.6 29.4 4.7 22.6 66.0 27.6 25.7 6.7 35.0 81.0 4.6 34.3 - 

Mushroom 1.6 0.1 0.0 0.0 0.0 - 0.0 0.1 0.2 0.3 0.1 0.0 - 0.0 0.1 0.1 0.3 

Oange 262.5 11.7 3.6 2.3 0.2 0.5 59.8 12.2 3.7 3.5 6.2 8.1 - 9.5 0.6 2.1 4.8 

Peanul oil 29.9 1.3 7.7 - 17.3 - - - - - - - - - - - - 

Pork blood 35.0 1.6 1.5 8.6 0.8 - 7.5 0.9 3.7 10.2 0.5 0.1 14.0 0.3 58.5 7.7 11.7 

Pork innards 8.9 0.4 0.3 1.4 0.2 57.8 0.4 0.6 7.4 2.7 1.2 1.7 51.0 0.0 1.7 2.8 9.5 

Potato 265.1 11.8 6.4 4.7 0.2 - 13.7 13.7 1.9 12.8 28.1 2.2 - 0.5 2.5 6.2 14.5 

Soap acacia lea 95.6 4.3 1.0 3.5 0.1 12.1 13.5 4.4 6.5 3.6 20.2 10.2 - 2.0 6.9 3.0 6.6 

Sugar cane 2.3 0.1 0.3 - - - - - 0.0 - - - - 0.0 0.0 - 0.0 

Tamarind 31.9 1.4 2.4 0.8 0.1 0.0 0.4 2.3 0.9 0.9 2.6 0.1 - 1.2 1.3 0.7 3.0 

Vegetable oil 94.3 4.2 23.6 - 54.5 - - - - - - - - - - - - 

Wheat flour 206.8 9.2 21.9 20.8 1.2 - - 10.7 2.9 19.4 3.2 3.8 - 1.6 5.7 11.4 18.8 

                  

Total 2,244 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% requirements 

met 

  100 184 150 236 326 109 154 152 112 159 378 100 100 126  

 

 

 

 


