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Summary 

 

A Cost of the Diet analysis of the irrigated rice and wheat producing with labour 

livelihood zone of Shikarpur has been conducted as part of an integrated study with a 

Household Economy Approach (HEA1) assessment, funded by the European 

Commission under the Women and Children/Infant Improved Nutrition in Sindh 

(WINS) programme. The aim of this analysis was to assess the degree to which 

economic constraints might prevent households in this livelihood zone 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 
irrigated rice and wheat producing with labour livelihood zone of Shikarpur? 

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

 What local foods are inexpensive sources of essential micronutrients and could 
be promoted through programme interventions, in particular the planned food 

voucher component of WINS?   

 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 

 

Sindh is the third largest province of Pakistan with an estimated population of 

40,220,500 inhabitants. Although Sindh was facing chronic malnutrition as a result of the 

uneven distribution of resources, the situation was further exacerbated when the 

province was severely damaged by successive foods in 2010-2012. It is estimated that 

approximately 90% of livelihoods from agriculture were affected and 150,000 animals 

were killed. This damage has resulted in concerning rates of malnutrition in children 

under the age of five.  

 

In 2011 the prevalence of acute malnutrition in children under five years of age was 

17.5%, which is classed as ‘very high’ by the World Health Organization (WHO) 

(Government of Pakistan, 2011). Alarmingly, 49% of children in Sindh are chronically 

malnourished, which causes stunting and increases the risk of infection and impaired 

development of the brain (Government of Pakistan, 2011). The 2011 National Nutrition 

Survey also highlighted that the food security situation in Sindh is worse than the 

Pakistan national average (which is 56%), with 72% of households classified as food 

insecure, i.e. consuming less than the average energy of 2,100 kcal per person, per day 

(Government of Pakistan, 2011).   

 

Only 9% of infants in Sindh are exclusively breast fed for their first 6 months of life as 

recommended by the WHO according to the 2011 National Nutrition Survey 

(Government of Pakistan, 2011). Data regarding common practices centred around 

                                            
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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what children were being fed instead of breast milk could not be found at the provincial 

level but according to the 2012 Demographic and Health Survey, on a national level 13-

21% of children were given water from 0-6 months of age and 23-34% of children were 
given milk from 0-6 months of age (National Institute of Population Studies, 2012). A 

recent Breastfeeding Code Violation survey also revealed that 87% of women in Sindh 

were advised to use infant formula milk for infants under 6 months old, although data 

could not be found on the percentage of children who were being fed these products.   

 

Shikarpur is one of the poorest districts in Sindh. The HEA divided Shikarpur into four 

livelihood zones, through a participatory process involving a range of key informants 

with a thorough knowledge of the District. The Cost of the Diet assessment was 

undertaken in the irrigated rice and wheat production with casual labour livelihood zone 

of Shikarpur. This zone is characterised by a high potential for rice and wheat 

production over two seasons with access to labour from the nearby markets and 

factories. The local social and economic structure in the zone is largely typical of an 

economy dependent on crop production, keeping of livestock and related agriculture 

labour. Additionally households have access to non-agriculture labour from the nearby 

markets and benefit from daily wages and seasonal employment.   

 

The HEA estimated that 32% of households in this livelihood zone were classified as 

very poor, 30% poor, 28% middle and 10% were considered better-off. The key 

determinants of wealth in this livelihood zone are ownership and control of land, access 

to land through share cropping arrangements, livestock ownership (particularly buffalo 

and cattle) and the number of household members generating income. 

 

Methods 

 

Six market surveys and eight dietary pattern surveys and focus group discussions were 

conducted in the selected zone. 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 July 2013 – August 2012. 

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

Diet software for a typical household of eight individuals: 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 habits 

of households in in the irrigated rice and wheat producing with labour livelihood zone of 

Shikarpur (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 
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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 

 

Based on current livelihood strategies, very poor, poor and middle wealth group 

households cannot afford a nutritious diet and essential expenditure on non-food 

items. The results from the affordability analysis present a concerning picture for this 

livelihood zone and estimate that only the better off wealth group could afford a 

nutritious diet plus expenditure on non-food items such as healthcare, clothes, schooling 

and soap. The affordability gap expressed as a percentage of income is 81%, 50% and 

18% for very poor, poor and middle households respectively. The additional amount of 

money that very poor, poor and middle wealth group households would require a year 

to be able to afford a nutritious diet plus non-food items is approximately 86,100 PKR 

(830 USD2), 72,260 PKK (700 USD) and 42,900 PKR (410 USD) respectively. 

 

Social protection has the potential to make a significant impact on household 

affordability of a nutritious diet. The current Benazir Income Support Programme3 

(BISP) cash transfer amount of 1,000 PKR (9.50 USD) per household per month makes a 

vital contribution to very poor and poor incomes for those households who are able to 

access it. Without this amount (currently included in the figures for household income) 

the affordability gap for a nutritious diet would increase by 23% (from 81% to 204%) and 

14% (from 50% to 64%) respectively.  

 

That said, the affordability gap, even with this regular cash transfer, remains very large 

and would be difficult to close using cash transfers alone. It is unlikely that government 

policy or budget would support a transfer large enough to meet the full gap. The above 

findings indicate that additional measures to increase incomes, such as livelihoods 

interventions, would need to be incorporated into solutions that improve nutrition and 

build resilience against natural disasters in this area. 

 

The availability of nutrient-rich foods is not a key barrier to typical poor 

households obtaining a nutritious diet. The data collection team found 95 foods on 
the market in the livelihood zone. In comparison to other areas of Pakistan such as 

Punjab 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 and 

were therefore considered to be available in the livelihood zone.  

 

Access to a nutritious diet of very poor and poor households is vulnerable to 

fluctuating food prices as a result of shocks. The 2010 floods in Pakistan resulted in a 

27% increase in the cost of basic commodities and a 22% increase in the cost of rice in 

Shikarpur. The results from the model that mimicked this price increase found that if 

this inflation occurred again in the near future and remained the same for a year, the 

                                            
2
 Exchange rate used was 1 USD = 103 PKR (Oanda, 2013) 

3
 The Benazir Income Support Programme (BISP) is a non-conditional cash transfer 

programme which provides financial assistance to low-income families through bi-monthly 

cash payments.  
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annual gap in affordability for a nutritious diet could increase by 45% (from 81% to 126% 

of current income) and 33% (from 50% to 83% of current income) for very poor and 

poor households respectively. This gap expressed as cash is 133,900 PKR (1,250 USD) 
and 120,000 PKR (1,130 USD) a year. In other words, a shock such as this is likely to 

have a significant impact on the quantity and quality of food purchased by poor and very 

poor households. 

 

Typical consumption and purchasing habits emphasise the cost of nutritious foods 

in Shikarpur and how the purchasing power of households is affecting their ability 

access these foods. The HEA found that as income increases by wealth group the 

percentage of expenditure spent on different food groups also increases. This suggests 

that given the financial means, households will choose to purchase a variety of nutritious 

foods. For example very poor households currently spend 63% of their money for food 

on cereals compared to better off households who spend only 4% of their money for 

food on cereals and a much higher percentage on animal products, fruit, vegetables and 

pulses.  

 

However, the analysis of current consumption patterns (again generated by the HEA) 

does not follow the same pattern and does not change as significantly as expenditure on 

food would suggest it should. For example only 4% of money for food is spent on 

cereals in better off households but this food group still provides 64% of energy 

requirements. Whereas 47% of money for food is spent on animal products, which only 

provides 4% of energy requirements for this wealth group.    

 

It should therefore not be assumed that if income increases that consumption patterns 

would shift towards a diet that was more nutritious. What these analyses do emphasises 

is how expensive nutritious foods are in Shikarpur and how purchasing power of 

households in the area is affecting their ability to access these foods.  

 

Suboptimal breastfeeding practices are preventing infants and young children 

from receiving a nutritious diet. The most recent national nutrition survey conducted 

in 2011 suggests that infants and young children are not being fed as recommended. The 

rate of exclusive breastfeeding in Sindh is very low (9%) with women choosing to 
provide other foods instead of breast milk, namely water, fresh milk and infant formula. 

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 a nutritious diet for a 

12-23 month old child increased by 24%. This represents the cost of foods to meet the 

nutrient requirements provided by 266g of breast milk a day. Replacing 50% of breast 

milk with fresh cow’s milk and replacing a proportion of breast milk with 25g of infant 

formula resulted in a substantial increase (45%-49%) in the daily cost of the diet for this 

child. These models therefore highlight that not adhering to recommended exclusive 

breastfeeding practices will result either in the child not receiving its nutrient 

requirements, or a significant additional economic burden for the household. 

 

In a nutritious diet, requirements for fat, iron and calcium are the most difficult 

for the software to meet at a low cost from locally available foods. These nutrients 

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

yoghurt, chickpeas, offal such as chicken liver, buffalo intestines and kidney and spinach. 

This is emphasised by the analysis of the food groups that contributed the most to a 
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nutritious diet which for both the child aged 12-23 months and the rest of the family 

were dairy, pulses and meat, fish, poultry and eggs. 

 
In a nutritious diet, chickpeas, yoghurt, spinach and chicken liver contribute to 

the majority of essential micronutrients. Although the diet that the software selects 

is hypothetical, it does give an indication of which foods found on the local market are 

the least expensive and most nutritious. The software has found that chickpeas provide 

an inexpensive source of energy, protein, and zinc; chickpeas, chicken liver and spinach 

are important sources iron which is required to make haemoglobin which transports 

oxygen in blood and chicken liver and spinach have been identified as an inexpensive 

source of vitamin A. Chickpeas and spinach provide folate, which is needed to make red 

blood corpuscles and prevent neural tube defects in pregnant women. Yoghurt, 

chickpeas and spinach provide a large proportion of water soluble B-group vitamins; 

whilst spinach and yoghurt provide a large proportion of vitamin C. Calcium and vitamin 

B12 requirements are met by animal source foods such as chicken liver and yoghurt.  

 

Planned WINS programme interventions will make a significant contribution to 

household access to nutritious food but will not fully address the gap between 

incomes and the cost of a nutritious diet. The WINS programme interventions that could 

be modelled using the cost of the diet show a step in the right direction with regards to 

improving the accessibility of a nutritious diet for poor households, but emphasise that 

more must be done to close the affordability gap. The food voucher, cash for work and 

kitchen garden interventions have the potential to improve the affordability of the diet by 

8% - 11% but this still equates to a cash gap of 78,600 - 81,300 PKR (760 - 780 USD), 65,440 

- 67,300 PKR (630 - 650 USD) and 78,100 - 64,400 PKR (740 – 610 USD) a year for very 

poor and poor households respectively. The kitchen garden and food voucher intervention 

also has the additional benefit of improving access to nutritious foods, thus improving 

micronutrient intakes.  

 

Recommendations 

 

Investment must be made in livelihood and social protection interventions that 

increase income, build resilience and improve nutrition outcomes. The gap in the 
affordability of a nutritious diet for very poor, poor and middle wealth group households 

is too large to be closed by current government social protection programmes. Changes 

in scale, targeting and transfer size should be considered if the BISP is to increase its 

impact on nutrition. 

 

Given the limitations of social protection schemes to fully address the economic 

barriers to a nutritious diet, the earning potential of very poor and poor households 

must further be increased by strengthening their livelihood opportunities. Currently the 

main opportunities in this livelihood zone are based on agriculture which is very 

vulnerable to extremes of climate such as flooding and drought. This can greatly affect 

the availability of casual labour on which many of the poor and very poor depend and 

limit their ability to purchase nutritious food. Building resilience and/or diversifying 

livelihood opportunities for very poor and poor households in line with the HEA 

recommendations is therefore vital.  

 

Behaviour change and communication interventions are unlikely to result in 

increased consumption of diverse and nutritious foods, unless coupled with 
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measures to increase incomes. The results from the National Nutrition Survey, 

conducted in 2011, presents concerning results regarding micronutrient deficiencies for 

women and children. A behaviour change and communication programme is therefore 
essential in Shikarpur and should inform households about the inexpensive nutritious 

foods identified in this report and the importance of purchasing them and cooking them 

correctly for the health of the family.  

 

However, without income generating activities current consumption patterns are 

unlikely to change. Income generating, and resilience building activities must therefore 

be integrated with nutrition interventions that aim to educate about the importance of 

consuming the inexpensive nutritious foods (identified in this report), in order that 

households have the means to put these messages into practice. Improving households’ 

physical access to these foods via kitchen gardens and livestock diversification are 

appropriate interventions which should be explored.  

 

The WINS programme is an example of some integrated approaches required in this 

livelihood zone but as the models emphasise, this approach needs to be scaled up with 

greater investment from donors and Government, particularly in support of 

strengthening livelihoods and increasing incomes to address affordability of a nutritious 

diet.  

 

More information is required to understand why women are not undertaking 

optimal IYCF practices. Literature regarding IYCF practices in Shikarpur indicate a 

concerning situation where infants are being introduced to other foods of poor quantity 

and nutritional quality before 6 months of age, increasing their risk of infection and 

malnutrition.  

 

What is currently not known in great detail is why mothers are not exclusively 

breastfeeding, what the barriers to this practice are and what knowledge they have 

regarding the importance of doing so. The level of knowledge that women have 

regarding nutritious foods to feed their children with is also unknown. It is therefore 

vital that research is undertaken that aims to better understand these issues so that 

targeted interventions that aim to improve feeding practices can be developed. In 
particular it is important that women are educated in the health and economic 

consequences of introducing other foods to the child before 6 months of age.  

 

Seasonal market survey data collection should be undertaken to better 

understand how the cost of a nutritious diet changes over the year. Very poor and 

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 

Shikarpur 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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Several nutritious foods which are key to maternal and child nutrition are 

available in local markets and should be promoted through the WINS food 

voucher component. One of the aims of the Cost of the Diet assessment was to 
understand what foods, available in the local markets of Shikarpur could be used in the 

WINS food voucher intervention. Based upon results from this analysis and the foods 

found in the market that may have been too expensive for the software to include, it is 

recommended that the following are considered for this intervention: pulses such as 

chickpeas or lentils, yoghurt, vegetables such as spinach, gourd, carrots and tomatoes, a 

small amount of meat such as buffalo or chicken and chicken eggs.   
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1. Introduction 

 

1.1 Introduction to Food Security and Nutrition in Pakistan 

 

Pakistan is the sixth biggest country in the wold with an estimated population of 180 

million people. The country consists of four provinces: Balochistan, Khyber 

Pakhtunkhaw, Punjab and Sindh and is bordered by India, Afghanistan, Iran and China. 

Pakistan has huge development potential due to its strategic location within the region, 

extensive irrigation network and a low population dependency ratio (World Bank, 

2013). The country has demonstrated this potential with a period of steady and high 

economic growth from 2004 to 2009. However, Pakistan is exposed to a multitude of 

natural disasters including earthquakes, floods, storms and droughts. The country 

suffered from devastating floods in 2010, which destroyed most of the crops and 
livestock that the economy depends on, halting economic growth and the progress 

made towards reducing the burden of malnutrition. The security situation in Pakistan is 

also very complex, resulting in internally displaced persons and making it difficult for 

humanitarian agencies to safely operate in many areas (Government of Pakistan, 2011).   

 

Poor food availability and quality of diet, suboptimal infant and young child feeding 

practices and limited knowledge about nutritious foods has also compounded the food 

security and nutrition situation in the country. Furthermore, 30% of the population live 

below the poverty line leaving many households unable to afford nutritious foods 

(Government of Pakistan, 2011). Moreover, women give birth on average 6.8 times in 

their lives, indicating a high fertility rate and a lack of birth spacing. This combined with 

the poor nutritional status of women results in an intergenerational cycle of 

malnutrition where malnourished women give birth to malnourished babies.  

 

Consequently, Pakistan suffers from alarmingly high levels of malnutrition which 

contribute to almost 35% of deaths in children under five years of age (Government of 

Pakistan, 2011). A 2011 National Nutrition Survey reported that 15% of children under 

the age of five years suffer from acute malnutrition (children with a z-score of weight-

for-height less than -2) whilst 44% suffer from chronic malnutrition (children with a z-

score of height-for-age less than -2). These figures indicate a serious public health 

problem according to the World Health Organization (WHO). The same nutrition 

survey also found that 42% of households in Pakistan are food insecure and that 18% of 

women of reproductive age were underweight (BMI <18.5) (Government of Pakistan, 

2011).  

 

Fortunately after the 2010 floods national Government, civil society and development 

partners began to realise the concerning nutrition and food security situation in Pakistan 

and as well as delivering essential interventions, have developed the Pakistan Integrated 

Nutrition Strategy (PINS). The main aims of the strategy are to prevent and treat acute 

and chronic malnutrition with an integrated multi-sectoral approach using interventions 
that address the underlying causes of malnutrition.   

 

1.2 Aim of the analysis  

 

A Cost of the Diet analysis of the irrigated rice and wheat producing with labour 

livelihood zone of Shikarpur has been conducted as part of an integrated study with a 

Household Economy Approach (HEA) assessment, funded by the European Commission 
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under the Women and Children/Infant Improved Nutrition in Sindh (WINS) 

programme. The aim of this analysis was to assess the degree to which economic 

constraints might prevent households in this livelihood zone 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 

irrigated rice and wheat producing with labour livelihood zone of Shikarpur? 

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

 What local foods are inexpensive sources of essential micronutrients and could 

be promoted through programme interventions, in particular the planned food 

voucher component of WINS?   

 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.  
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2. Overview of the Study Area 

 

2.1 Introduction to Sindh province and Shikarpur district  

 

Sindh is the most southern and the third largest province of Pakistan with an estimated 

population of 40,220,500 inhabitants. The province is bordered by the Indus River and 

Balochistan in the west, by Punjab in the north, by Gujarat and Rajasthan in the east and 

by the Arabian Sea in the south. Sindh has been described as a province of contrasts and 

is comprised of 23 districts. One such district is Karachi, the commercial centre of 

Pakistan which generates 20% of the country’s Gross Domestic Product (GDP). Yet 

Tharparkar, another district of Sindh is amongst the poorest in Pakistan (UNDP, 2012).  

 
Sindh was severely affected by the successive floods in 2010-2012. The estimated flood 

damage in the province amounted to $4.38 billion, 44% of the total cost for the country 

(UNDP, 2012). Furthermore, a Damage and Needs Assessment estimated that 90% of 

livelihoods from agriculture were damaged and approximately 150,000 animals were 

killed (UNDP, 2012). This damage has had implications for the overall development and 

progress on social indicators of the province. 

 

One of the poorer districts of Sindh is Shikarpur. Recent development indicators could 

not be found for the district but in 2003 the United Nations Development Program 

(UNDP) ranked it at number 72 out of the 91 districts in Pakistan based upon the 

Human Development Index (HDI) (1 being the highest and best and 91 being the lowest 

and worst). It also ranked 20th for literacy, 42nd for immunisation, 8th for water supply 

and 30th for sanitation (UNDP, 2003).     

 
A Household Economy Approach (HEA) assessment was undertaken during the same 

time as the Cost of the Diet assessment. The HEA findings presented in this report are 

from this assessment (Ngirazi, D, 2013). The HEA divided Shikarpur into the following 

four livelihood zones using the methods described in the HEA Guidelines for 

Practitioners:  

 

 Irrigated rice and wheat production with casual labour 

 Sugar and cereal producing  

 High potential cereal producing lower plains 

 Low cereal producing food crop producing  

 

A Cost of the Diet assessment was undertaken in the irrigated rice and wheat 

production with casual labour livelihood zone of Shikarpur. This zone is characterised by 

a high potential for rice and wheat production over two seasons with access to labour 
from the nearby markets and factories. The local social and economic structure in the 

zone is largely typical of an economy dependent on crop production, keeping of 

livestock and related agriculture labour. Additionally households have access to non-

agriculture labour from the nearby markets and benefit from daily wages and seasonal 

employment.  

 

2.2 Prevalence of undernutrition 

 

Data on nutrition indicators could not be found for Shikarpur. Provincial estimates for 

Sindh have therefore been used.   

http://en.wikipedia.org/wiki/Balochistan_(Pakistan)
http://en.wikipedia.org/wiki/Punjab_(Pakistan)
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The 2010 floods exasperated the already critical nutrition situation in Sindh. The 

prevalence of acute malnutrition in children under five years of age in 2011 was 17.5%, 

which is classed as ‘very high’ by the World Health Organization (WHO) (Government 

of Pakistan, 2011). A child who suffers from severe acute malnutrition has a risk of death 

up to 20 times greater than that of a healthy child because a wasted child's body will 

begin to metabolise its own muscle to meet its need for protein, minerals and energy. 

 

Alarmingly, 49% of children in Sindh are chronically malnourished, which causes stunting 

and increases the risk of infection and impaired development of the brain (Government 
of Pakistan, 2011). Chronically malnourished children may also enrol late in school, 

which could reduce their ability to complete their education. These factors have 

negative consequences for a child’s education and productivity later in life (Victora et al., 

2008). 

 

The 2011 National Nutrition Survey also highlighted that the food security situation in 

Sindh is worse than the Pakistan national average (which is 56%), with 72% of 

households classified as food insecure, i.e. consuming less than the average energy of 

2,100 kcal per person, per day (Government of Pakistan, 2011).  

 

2.3 Micronutrient deficiencies  

 

The 2011 National Nutrition Survey has provided the main source of information 

regarding indicators for potential micronutrient deficiencies. For some indicators the 

data can only be given as national estimates. Where possible the data presented in the 

following sections is specific to Sindh unless otherwise specified.   

 

2.3.1 Potential micronutrient deficiencies in women 

 

It is important that women (especially those of reproductive age) consume a diet that is 

of adequate quantity and quality because their nutrition status is closely linked to child 

nutrition and health outcomes. Having optimal micronutrient stores is essential before 

pregnancy in ensuring the health and wellbeing of the future child.  

 

The 2011 National Nutrition Survey found that mother’s knowledge about 

micronutrients was generally low and varied. Nationally, only 24% of mothers had 

knowledge about iron and half of them did not know what foods contained this nutrient. 

Only 6.1% of mothers had knowledge about zinc and the majority of these women also 

did not know what foods contained this nutrient (Government of Pakistan, 2011). 

Furthermore, 24% of mothers had knowledge about vitamin A but 58% of these women 

did not know what foods contained this nutrient. Only 20% of mothers had knowledge 

about vitamin D whilst 19% knew about vitamin B complex (Government of Pakistan, 

2011). Knowledge about iodine was better with 42% of mothers knowing about this 

micronutrient and 66% of these women were able to identify iodised salt as a key 

source of this mineral (Government of Pakistan, 2011).  

 

It is therefore unsurprising and very concerning that the National Nutrition Survey 
found that 33% of non-pregnant women in Sindh were diagnosed with pallor or pale 

skin, which is an indicator used for anaemia. Using haemoglobin levels (<120 g/dL) as 

another indicator, 62% of non-pregnant women in Sindh were diagnosed with anaemia 
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(Government of Pakistan). Furthermore, the survey found that 35% of non-pregnant 

women in Sindh were diagnosed with vitamin A deficiency as determined by serum 

retinol levels (<0.70 µmol/L). The province also had the highest percentage (21%) of 
non-pregnant women with night blindness, a proxy indicator for vitamin A deficiency 

compared to the other provinces of Pakistan (Government of Pakistan, 2011). In 

addition, 31% of non-pregnant women in Sindh had low serum ferritin concentrations 

(<12 ng/dL), indicative of iron deficiency whilst 38% of non-pregnant women in the 

province were diagnosed with a zinc deficiency (<60 µg/dL) (Government of Pakistan, 

2011). Finally the National Nutrition Survey found that 44% of non-pregnant women in 

Sindh were suffering from calcium deficiency or hypocalcaemia (serum calcium <8.4 

mg/dL) (Government of Pakistan, 2011). 

 

Pregnant women are also considered to be a nutritionally vulnerable segment of the 

population due to their need for increased intakes of macro and micronutrients during 

pregnancy and lactation. An undernourished woman tends to give birth to an 

undernourished baby which exacerbates the intergenerational cycle of malnutrition.   

It is recommended that iron and folic acid supplements are taken by women during their 

pregnancy. Iron assists in the prevention of anaemia and associated complications during 

pregnancy and delivery such as preterm and low-birth weight births as well as 

decreasing the risk of haemorrhage during delivery. Folic acid during the first trimester 

reduces the risk of neural tube defects in the foetus whilst also aiding in the prevention 

of anaemia. The 2011 National Nutrition Survey found that nationally, only 24% of 

women took iron supplements and only 25% took folic acid supplements during their 

pregnancy (Government of Pakistan, 2011).   

   

The National Nutrition Survey undertook the same biochemical analysis for anaemia, 

vitamin A, iron, zinc and calcium for pregnant women. The survey found that 59% of 

pregnant women in Sindh were diagnosed with anaemia by analysing their haemoglobin 

levels whilst 46% of pregnant women had vitamin A deficiency as determined by serum 

retinol levels in the province (Government of Pakistan, 2011). In addition, 34% of 

pregnant women in Sindh had low serum ferritin levels, indicating iron deficiency whilst 

44% of pregnant women in the province had low serum zinc levels. Finally the National 

Nutrition Survey found that 66% of pregnant women in Sindh were suffering from 
hypocalcaemia (Government of Pakistan, 2011). 

 

2.3.2 Potential micronutrient deficiencies in children under five years of age 

 

The 2011 National Nutrition Survey also undertook biochemical analysis of 

micronutrient deficiencies in children under the age of five years, which resulted in 

concerning findings. The survey found that 72% of children tested in Sindh were 

diagnosed with anaemia (haemoglobin level <110 g/dL) which was 10% higher than the 

national average (Government of Pakistan, 2011). Furthermore, 52% of children in Sindh 

were diagnosed with vitamin A deficiency, whilst 40% of children were found to be 

deficient in iron. Finally, 38% of children in Sindh were diagnosed with a zinc deficiency 

(Government of Pakistan, 2011).  

 

These statistics indicate a serious public health problem regarding micronutrient 

deficiencies in Sindh not just for young children but also for pregnant and non-pregnant 

women.   
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2.4 Infant feeding and care practices  

 

The timely initiation of breastfeeding among children aged 0-23 months in Sindh was 
classified by the WHO standards as ‘good’ at 50% (Government of Pakistan, 2011; 

WHO, 2013). However, only 9% of infants in Sindh are exclusively breast fed for their 

first 6 months of life as recommended by the WHO according to the 2011 National 

Nutrition Survey (Government of Pakistan, 2011) 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 main reasons given by women for discontinuing 

breastfeeding was because the child was old enough (33%); the mother became pregnant 

(21%); the child stopped (21%); no or insufficient milk (11%) and poor health of the 

mother or child (10%) (USAID, FALAH, Population Council, 2010). 

 

The WHO recommends that complementary feeding should begin after reaching six 

months of age. In 2011, 62% of infants in Sindh had been given other foods as 

recommended (Government of Pakistan, 2011). However, the diversity of the food 

provided to these children was reported as being limited. A dietary diversity indicator is 

used to assess the quality of the diet. It is based on the premise that the greater the 

number of food groups included in the diet, the more likely it is that the diet will 

provide the recommended requirements for nutrients. For the diet to achieve minimum 

dietary diversity, it is recommended by the WHO that foods from four out of seven 

foods groups should be consumed by a child of 6-23 months. The main food groups fed 

to children in Sindh aged 6-23 months were cereals, roots and tubers and dairy 

products (Government of Pakistan, 2011). Alarmingly, only 3% of children in Sindh 

received foods from at least four food groups (Government of Pakistan, 2011). Meal 

frequency was better but still low, with 54% of children in Sindh receiving food three or 

four times a day (Government of Pakistan, 2011). This indicates that children in the area 

may not be receiving the adequate quantity or quality of food required for their growth 

and development. 

 

The 2011 National Nutrition Survey reported that, 23% of children under the age of five 

in Sindh had suffered from diarrhoea in the two weeks prior to the survey whilst 11% of 

children currently had diarrhoea (Government of Pakistan, 2011). 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 2012, only 47% of children with diarrhoea 

in Sindh were given this treatment (National Institute of Population Studies, 2013).  

 

2.5 Household profiles and key economic characteristics 

 

The HEA, completed a month after this study divided the population of the irrigated rice 

and wheat production with casual labour livelihood zone of Shikarpur into four wealth 

groups: very poor, poor, middle and better off. Table 1 shows the main characteristics 

of households in this zone. Table 1 shows that the HEA estimated that 32% of 

households in this livelihood zone were classified as very poor, 30% poor, 28% middle 

and 10% were considered better-off. The typical household size does not differ between 

the wealth groups and was determined as eight members.  

 

The key determinants of wealth in the livelihood zone are ownership and control of 

land, access to land through share cropping arrangements, livestock ownership 

(particularly buffalo and cattle) and the number of household members generating 



17 

income. Whilst average household size is the same across wealth groups, there is a 

variation in the composition of households with very poor households typically having 

less economically active members and a higher dependency ratio than poor and middle 
wealth group households.  

 

Table 1.  The characteristics of households in the irrigated rice and wheat producing 

with labour livelihood zone of Shikarpur by wealth group 

 

Wealth Group 

Percentage of the 

Population (%) 

Typical Household 

Size 

Number of Adults 

working 

Very Poor 32 8 2 
Poor 30 8 3 

Middle 28 8 3 

Better Off 10 8 3 

 

Wealth 

Group 

Land Area: 

Owned 

Land Area: Share 

Cropping Assets 

Very Poor 0  1 donkey 

Poor 0 3.5 2 shoats, 1 donkey, 1 donkey cart 

Middle 2 6 

2 buffalo, 2 shoats, 1 donkey, 1 

donkey cart, 1 motorbike 

Better Off 5 12 

3 buffalo, 1 donkey, 1 plough or 

tractor, 1 donkey cart, 1 motorbike 

 

2.6 Food sources 
 

The HEA completed a month after this study found that very poor and poor households 

were currently only obtaining 91% and 96% of their allocated daily 2,100 Kcal per 

person requirement. This is an indication of borderline survival and further 

deterioration may result in an increase in malnutrition. The middle and better off were 

able to meet their energy needs.   

 

The HEA also found that sources of foods varied by wealth group. For very poor 

households the majority (88%) of their kilocalorie needs were obtained from foods on 

the local market, whilst the remaining 3% was provided through food assistance during 

Zakat and Eid. Market purchases consisted mainly of cereals such as wheat flour and rice 

both in terms of the amount of money spent and in terms of contributions to energy 

requirement. Other commonly purchased foods included pulses, oil, sugar and potatoes. 

This reliance on the market as a food source makes the very poor population of this 

livelihood zone vulnerable to fluctuations in the price and seasonal availability of foods. 

 

The HEA also found that as wealth increased, the reliance on the local market to 

purchase energy requirements reduced and was replaced by own crop and livestock 

products. Poor, middle and better off wealth groups obtain 46%, 44% and 39% of their 

energy requirements from purchases from the local market respectively and obtained 

49%, 52% and 58% of their energy requirements from crop production. Rice and wheat 

were the main crops produced by households. Middle and better off households also 

obtained a small percentage (4% and 6% respectively) of their energy requirements from 

livestock products, namely buffalo milk.   
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2.7 The seasons of the irrigated rice and wheat producing with labour livelihood zone 

of Shikarpur 
 

Figure 1 shows the seasonal activity calendar developed during the recent HEA in the 

irrigated rice and wheat producing with labour livelihood zone of Shikarpur. This 

calendar illustrates the timing of key activities during the year. The lean period is from 

August to November, which is the period where households are not benefiting from 

their crops. The lean season also coincides with the period where food purchases are at 

their highest because households cannot obtain their food needs from the land. This is 

also the period when human disease and flooding are most common. Households are 

therefore at their most vulnerable during this period, particularly poor people who rely 

almost entirely on market purchases to obtain food.  

 

 

Figure 1.  A seasonal calendar for the irrigated rice and wheat producing with labour 

livelihood zone of Shikarpur developed during the HEA  
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3. Methods 

 

3.1 The Cost of the Diet method and 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 provides energy 

 The additional cost of meeting all nutrient requirements, including 

micronutrients, in addition to energy 

 

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 

 

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 items can be included in the diet. 
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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 nutritious diet   

X X X X  

Locally 

appropriate 

cost-

optimised 

nutritious diet 

(LACON) 

A lowest cost nutritious 

diet that reflects cultural 

consumption patterns 
X X X X X 

 

 

The Cost of the Diet software can also be used: 

 

 To estimate the minimum cost of a diet for specified households of multiple 

individuals; 

 To take into account seasonal variations in food prices when costing the diet; 

 To identify seasonal shortfalls 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. 
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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). 

 

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 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.     
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3.2 Location   

Figure 2. Livelihood zone map 

 of Shikarpur) 
A livelihood zone is defined as an 

area within which people share 

broadly the same patterns of 

access to food. 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 irrigated rice and wheat 

producing with labour livelihood 

zone of Shikarpur shown in orange 

in Figure 2.  

 

3.3 Data collection, sources and entry 

 

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 following markets: Rustam, Khanpur, Humayun, 

Rahimabad, Sultankot, Lakhi, Ghari Yaseem and Shikarpur. 

 

First, a list of all food items available in the livelihood zone was developed using key 

informants and the knowledge of the data collectors who were recruited from the local 

area. This was followed by a field trial in the Islamabad markets of Chak Shahzad and 

Sadiqabad (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 Shikarpur markets. 

 

For the purpose of the assessment, retrospective data were collected so that a baseline 
analysis of the last year could be produced. The reference year selected for data 

collection was from July 2013 - August 2012. The field workers were asked the name 

and length of each season. 

 

The response was as follows: 

 

Season 1 – July 2013 – April 2013 and September 2012 - August 2012: Unharo 

Season 2 – March 2013 – February 2013: Bahar 

Season 3 – February 2013 – November 2012: Siyaro 

Season 4 - November – October 2012: Sarou 

 

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, 
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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 Pakistan 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 Shikarpur, 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 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 villages 

of Khan Pur, Wazer Abad, Khedu Khan, Bhambujar, Mehmood Khan Panhwar, Qalandar 
Shah Mohallah, Faqeer Pur and Yar Muhammad.  
 

Each group consisted of 8 women, 2 from each wealth group identified by the HEA, 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 
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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 14 (a food eaten two times a 

day).  

 

During the focus group discussions the women stated that that wheat flour, rice flour 

and potatoes were the main staples in the assessment area. The minimum and maximum 

constraints of these foods were therefore entered as 7 and 14 to mimic this. Rice, 

lentils, mango, gourd, milk and chicken eggs were also commonly consumed foods. 

These foods were therefore entered into the diet a minimum of 0 times per week and a 

maximum of 14 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 the irrigated rice and wheat producing with labour livelihood zone of Shikarpur, 

a month prior to this study and was judged to contain 8 individuals: a man, a woman, the 

mother-in-law and 5 children. As the estimates of household income for this typical 

family are based on an energy requirement of 8 x 2,100 kcals, or 16,800 kcal in total, the 

Cost of the Diet method identifies a family of the same individuals that require as close 

to 16,800 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 7-8 years (1,625 kcal/day) 

 A child (either sex) aged 9-10 years (1,913 kcal/day) 

 A child (either sex) aged 11-12 years (2,250 kcal/day) 

 A child (either sex) aged 13-14 years (2,575 kcal/day) 

 

The total energy requirement of this family is 16,774 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 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 Annexure 1 and are recommended as standard 
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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 were made during the HEA.  For the purpose of the present 

analysis, in addition to the estimated cash income, the cash value of all food that is 

consumed but not purchased was estimated based on the market cost of the same 

foods. This monetises all food grown or produced by the household, food paid in kind in 

exchange for labour, or food provided as gifts.   

 

Table 3 shows income estimates for the four wealth groups. 

 

Table 3. Total estimated income in Pakistan Rupee (PKR) unless otherwise stated, for 

four wealth groups rounded to the nearest thousand. 

 

 Very poor Poor Middle Better off 

Annual Cash Income 

104,120 

(985 USD) 

110,530 

(1,045 USD) 

186,560 

(1,770 USD) 

325,300 

(3,080 USD) 

Annual Own Produce 

2,190 

(20 USD) 

34,000 

(320 USD) 

52,000      

(490 USD) 

61,800       

(585 USD) 

Total Annual Income 

106,310 

(1,005 USD) 

144,530 

(1365 USD) 

238,560 

(2,260 USD) 

387,100 

(3,665 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 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. 
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Table 4. Total income and non-food expenditure by wealth group. 

 

 Very Poor Poor Middle Better off 

Total annual income 

106,310 

(1,005 USD) 

144,530 

(1365 USD) 

238,560 

(2,260 USD) 

387,100 

(3,665 USD) 

Non-food expenditure (NFE) 

18,200 

(170 USD) 

45,900 

(430 USD) 

110,700 

(1,050 USD) 

223,700 

(1,120 USD) 

Total annual income - NFE 

88,100 

(835 USD) 

98,600 

(935 USD) 

127,900 

(1,210 USD) 

163,300 

(2,545 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 

 

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 Annexure 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 

Annexure 3.  

 

The data collection team found 95 foods on the markets of the irrigated rice and wheat 

producing with labour livelihood zone of Shikarpur: 10 cereals, 12 pulses, 19 vegetables, 

17 fruit, 22 animal products (including fish), 6 dairy products, 3 roots and tubers, 5 

fats/oils and 1 sugar.  

 
The results from the interviews and focus group discussions found that wheat and rice 

flour were the main staple foods of the assessment area and were eaten between two 

and three times a day. Onions, potatoes and tomatoes were used in curries whilst green 

leafy vegetables such as spinach, okra and gourd were only sometimes eaten despite 

being abundant in the markets. Buffalo yoghurt was also reported to be regularly 

consumed and was found in six of the eight markets. Meat and fish were perceived as 

being expensive and were not regularly consumed. 

 

The focus group discussions revealed that food taboos in the assessment area were 

mainly associated with religion, namely the prohibition of beef for Hindus. The results 

from the focus group discussions found that, in general, pregnant and lactating women 

(PLW) consume the same foods as the rest of the family. Specific foods identified as 

being eaten by PLW’s were milk and fruit, which they tend to eat if they become unwell. 

Many women in the focus group discussions reported that infant and young children are 

given more milk compared to the other members of the household. Cerelac, a fortified 

porridge produced by Nestlé was also a very popular food given to young children and 

was mentioned by women in all of the villages visited.  

 

Table 5 shows the energy density of the main staple foods eaten in Shikarpur with their 

cost in Pakistan Rupees (PKR) per 100 kcal of raw and cooked food and per 10g of 

protein.   

   

Table 5.  The energy density and cost of the main staple foods eaten by people in 

Shikarpur, ranked in terms of energy per 100 g from low to high 

 

 Cost in PKR 

 Energy in kcal 

per 100g 

Per 100g 

cooked 

Per 100 

kcal 

Per 10 g 

protein 

Oil  862 15.0 1.7 0.0 

Wheat flour 364 3.6 1.0 3.5 

Rice flour 361 3.4 0.9 5.0 

Potato 83 2.0 2.4 11.1 

Onion  40 3.1 7.7 23.7 

Tomato 21 5.9 27.9 65.0 
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4.1 The cost of the diets 
 

The average cost of all diets were calculated and are given in Pakistan Rupees, rounded 

to the nearest 100 PKR. 

 

4.1.1 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 279 – 290 PKR per day, depending on the season, and features 

five of the 96 foods found in the markets of Shikarpur. The annual cost of the diet for 

the typical family is estimated to be 103,600 PKR. 
 

Table 6. The lowest cost diet for the HEA/CoD family in Shikarpur, Pakistan that 

meets only their energy requirements. The annual costs have been rounded to the 

nearest 100 PKR 

 

Age Group 

Season 1 

Unharo 

Season 2 

Bahar 

Season 3 

Siyaro 

Season 4 

Sarou Annual Cost 

12-23 month-old 8 8 8 8 2,900 

Rest of Family 282 272 271 272 100,700 

Overall 290 280 279 280 103,600 

 

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 composition of the typical household selected for the Cost of the Diet analysis 

consists of a family of three adults and five children whose energy intake is aligned with 

the energy intake used in the HEA.  Figure 3 shows how the annual cost of the energy 

only 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 eight members could range from 73,900 PKR to 138,500 PKR a 

year depending on their sex, age, body weight and physical activity. 
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Figure 3.  The annual cost of an energy only diet based upon mean energy values for 

household of between five and ten members and low, HEA and Cost of Diet and high 

average energy requirements.    
 

 
 

The key foods in the energy only diet are rice flour and three types of fat: mustard oil, 

vegetable oil and sunflower oil. Rice flour provides 24% of energy in this diet, whilst the 

fats provide 72% of energy requirements. This analysis therefore highlights these foods 

as inexpensive sources of energy. The composition of the diet does not change by 

season.  

 

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 

Chicken, liver 109 11.2 15,816 15.7 3.0 50.7 1.2 

Oil, mustard 158 16.3 23,636 23.5 24.4 0.0 32.8 

Oil, sunflower 158 16.3 23,990 23.9 24.2 0.0 32.8 

Oil, vegetable 158 16.3 23,875 23.8 24.2 0.0 32.8 

Rice, flour 388 39.9 13,169 13.1 24.2 49.3 0.5 

        

Total 971 100 100,485 100 100 100 100 

% RDI Met     100 57 250 
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Food List 

%      

vitamin A 

% 

vitamin 

C 

% 

vitamin 

B1 

% 

vitamin    

B2 

%       

niacin 

% 

vitamin  

B6 

%        

folic 

acid 

% 

vitamin 

B12 

Chicken, liver 100.0 0.0 64.7 74.6 70.5 46.4 42.4 100.0 

Oil, mustard 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Oil, sunflower 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Oil, vegetable 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Rice, flour 0.0 0.0 35.3 25.4 29.5 53.6 57.6 0.0 

         

Total 100 0 100 100 100 100 100 100 

% RDI Met 6 0 14 20 54 18 2 1050 

 

Food List 

 

%  calcium %  iron %  zinc %   copper 

Chicken, liver  38.7 88.0 52.4 35.4 

Oil, mustard  0.0 0.0 0.0 0.0 

Oil, sunflower  0.0 0.0 0.0 0.0 

Oil, vegetable  0.0 0.0 0.0 0.0 

Rice, flour  61.3 12.0 47.6 64.6 

      

Total  100 100 100 100 

% RDI Met  1 30 51  

 
Annexure 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, niacin, vitamin B5, vitamin B12, folic acid, iron, calcium and 

zinc.  

 

Although the energy only diet meets the recommended requirements for energy and 

fat by design, it lacks several essential micronutrients.  Figure 4 shows that for a child 

aged 12 – 23 months in all seasons RDIs for protein an all vitamins and minerals not 

met by 100% in all seasons. 
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Figure 4.  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 5 shows that for the rest of the family, a diet that only meets the need for 

energy, leads to a shortfall in requirements for protein, vitamin C, vitamin B1, vitamin 

B6, pantothenic acid, folic acid, magnesium, calcium, iron and zinc in all seasons of the 

year.  

 

Figure 5. 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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4.1.2 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 386 – 

420 PKR per day, depending on the season. Table 8 shows the costs by family 

members and by season. This diet includes 15 of the 96 foods available in Shikarpur, 

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 Shikarpur, Pakistan 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 PKR 

 

Age Group 

Season 1 

Unharo 

Season 2 

Bahar 

Season 3 

Siyaro 

Season 4 

Sarou Annual Cost 

12-23 month-old 16 15 15 15 5,600 

Rest of Family 405 384 372 371 141,400 

Overall 420 399 387 386 147,000 

 

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

spinach and yoghurt. Oats have been identified by the software as an inexpensive 

source of energy, protein, vitamin B1, niacin, pantothenic acid, magnesium, iron, zinc 

and copper. Chicken liver has been identified as inexpensive sources of vitamin A, 

vitamin B2 and vitamin B12 whilst yoghurt made from cow’s milk has been identified 

as an inexpensive source of protein, fat, water soluble B-group vitamins and calcium.  

 

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

 

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 

Aisen berries 12 0.5 978 0.7 0.1 0.0 0.0 

Buffalo intestines 10 0.4 850 0.6 0.2 0.6 0.2 

Chicken, liver 38 1.5 5,542 3.9 1.0 4.0 1.1 

Dal channa 187 7.5 16,315 11.6 13.9 18.9 6.6 

Greens, mustard 10 0.4 174 0.1 0.0 0.1 0.0 

Guava 3 0.1 154 0.1 0.0 0.0 0.0 

Millet, finger 28 1.1 1,093 0.8 1.6 0.8 0.2 

Mustard oil 46 1.8 6,710 4.8 7.1 0.0 23.8 

Noddle, dried 42 1.7 2,449 1.7 2.4 1.7 1.4 

Oats 528 21.2 26,210 18.6 35.1 36.8 17.0 
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Food List 

Quantity 

(Kg) 

%    

quantity Cost 

%       

cost 

%      

energy 

%     

protein 

%              

fat 

Potato 136 5.5 2,607 1.8 2.2 1.2 0.1 

Sunflower oil 46 1.9 6,971 4.9 7.1 0.0 24.0 

Spinach 475 19.1 11,267 8.0 1.5 4.7 0.5 

Wheat, flour 213 8.6 8,004 5.7 13.4 9.5 1.1 

Yoghurt (cow) 714 28.7 51,678 36.7 14.4 21.6 24.1 

        

Total 2,488 100 141,002 100 100 100 100 

% RDI Met     100 254 100 

 

 

Food List 

% 

vitamin 

A 

% 

vitamin 

C 

% 

vitamin 

B1 

% 

vitamin 

B2 

%       

niacin 

% 

vitamin 

B6 

%        

folic acid 

% 

vitamin 

B12 

Aisen berries 0.2 12.2 0.1 0.1 0.2 0.5 0.1 0.0 

Buffalo intestines 0.0 0.0 0.1 0.1 0.7 0.5 0.0 0.4 

Chicken, liver 69.1 7.8 2.4 19.9 9.5 4.3 11.8 78.3 

Dal channa 0.1 5.0 10.5 5.8 14.7 19.7 44.2 0.0 

Greens, mustard 0.2 2.1 0.1 0.1 0.1 0.3 0.4 0.0 

Guava 0.0 4.7 0.0 0.0 0.1 0.1 0.0 0.0 

Millet, finger 0.0 0.0 1.3 0.8 1.0 1.8 0.1 0.0 

Mustard oil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Noddle, dried 0.0 0.0 0.3 0.3 1.9 0.9 0.3 0.0 

Oats 0.5 0.0 63.2 12.2 35.6 18.0 6.9 0.0 

Potato 0.0 15.7 2.6 0.5 4.0 11.6 0.6 0.0 

Sunflower oil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Spinach 24.2 33.7 6.7 17.3 6.8 25.6 28.3 0.0 

Wheat, flour 0.0 0.0 3.7 1.6 10.7 2.4 2.0 0.0 

Yoghurt (cow) 5.6 19.0 8.8 41.2 14.7 14.2 5.2 21.4 

         

Total 100 100 100 100 100 100 100 100 

% RDI Met 405 100 223 179 174 100 163 471 

 

Food List % calcium %  iron %  zinc %  copper 

Aisen berries 0.1 0.1 0.0 0.2 

Buffalo intestines 0.0 0.3 0.6 0.1 

Chicken, liver 0.2 9.4 4.2 2.4 

Dal channa 7.6 22.4 18.4 28.7 

Greens, mustard 0.0 0.2 0.0 0.1 

Guava 0.0 0.0 0.0 0.0 

Millet, finger 2.4 1.2 0.9 0.2 

Mustard oil 0.0 0.0 0.0 0.0 

Noddle, dried 0.2 0.7 1.1 1.3 

Oats 8.3 35.8 41.3 41.3 

Potato 0.2 0.9 1.0 2.9 

Food List % calcium %  iron %  zinc %  copper 
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Annexure 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 6 shows that the RDI is exactly 100% for vitamin C, calcium and iron for the 

young child in all seasons of the year. Although the software has been able to meet 

the recommended intakes of these nutrients using local foods, this analysis identifies 

that the software has found these micronutrients the most difficult to obtain from a 

nutritious diet that is not constrained by typical dietary patterns for a 12-23 month 

old child.  

 

Figure 6. The percentage of energy and the recommended nutrient intakes for 

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

 

 
Figure 7 shows that for the rest of the family the RDI is exactly 100% for vitamin C, 

vitamin B6, calcium and iron in all seasons of the year. These nutrients are therefore 

the hardest for the software to meet requirements for in Shikarpur, when a 

nutritious diet is not constrained by typical dietary patterns.  

 
 

 

Sunflower oil 0.0 0.0 0.0 0.0 

Spinach 3.2 21.0 7.2 10.3 

Wheat, flour 1.0 4.0 3.8 8.9 

Yoghurt (cow) 76.8 4.1 21.6 3.6 

     

Total 100 100 100 100 

% RDI Met 100 100 239  
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Figure 7. The percentage of energy and the recommended nutrient intakes for 
micronutrients met by a MNUT diet for the rest of the family. 

 

 
 

4.1.3. 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 Shikarpur; 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 8, including a child aged 12-23 months, would need to be able to 

purchase this diet from the market is between 465 – 499 PKR a day and includes 18 

of the 96 foods known to be available on the markets in Shikarpur. 

 

Table 10.  The lowest cost diet for the HEA/CoD family in Shikarpur, Pakistan 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 PKR 

 

Age Group 

Season 1 

Unharo 

Season 2 

Bahar 

Season 

3 Siyaro 

Season 4 

Sarou 

Annual 

Cost 

12-23 month-old 23 21 21 21 8,100 

Rest of Family 476 444 452 451 168,000 

Overall 499 465 474 472 176,000 

 

Figure 8 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 eight 

members could range from 142,700 PKR to 242,200 PKR depending on their sex, 

age, body weight and physical activity. 
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Figure 8.  The annual cost of a diet that meets average energy requirements and the 

RDI of micronutrient for households of between five and ten 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 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: yoghurt (27% by weight), spinach (11% 

by weight) and dal channa which is a chickpea like pulse (11% by weight). Similar 

foods from the MNUT have also been selected by the software for the LACON diet 

such as cow’s yoghurt which provides fat, vitamin B2, pantothenic acid and calcium 

whilst chicken liver provides an inexpensive source of vitamin A and vitamin B12. Dal 

channa has also been identified by the software as an inexpensive source of energy, 

protein, water soluble B-group vitamins, folic acid, magnesium, iron, calcium and zinc.  

 

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 

Buffalo intestines 34 1.3 2,871 1.7 0.5 2.1 0.7 

Buffalo kidney 36 1.4 9,037 5.4 0.6 2.7 0.4 

Chicken, liver 41 1.5 5,955 3.6 1.1 4.4 1.2 
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Food List 

Quantity 

(Kg) 

%    

quantity Cost 

%       

cost 

%      

energy 

%     

protein 

%              

fat 

Coconut, dried 98 3.7 12,872 7.7 12.0 2.9 34.1 

Dal channa 293 11.0 27,708 16.5 21.9 30.3 10.4 

Daal masoor 4 0.1 403 0.2 0.2 0.4 0.0 

Daal masoor sabit 86 3.2 7,832 4.7 4.6 9.1 0.5 

Greens, mustard 61 2.3 1,149 0.7 0.2 0.6 0.1 

Oil, mustard 22 0.8 3,233 1.9 3.4 0.0 11.4 

Oil, sunflower 4 0.1 610 0.4 0.6 0.0 2.1 

Oil. vegetable 22 0.8 3,231 1.9 3.4 0.0 11.4 

Onion 53 2.0 1,713 1.0 0.4 0.3 0.1 

Potato 264 9.9 5,387 3.2 4.2 2.3 0.1 

Rice, flour 243 9.1 8,246 4.9 15.2 7.2 0.8 

Spinach 317 11.9 7,512 4.5 1.0 3.2 0.3 

Tomato 106 4.0 6,901 4.1 0.4 0.4 0.2 

Wheat, flour 243 9.1 8,806 5.3 15.3 11.0 1.3 

Yoghurt (cow) 744 27.9 54,102 32.3 15.1 23.0 25.1 

        

Total 2670 100 167,567 100 100 100 100 

% RDI met     100 247 100 

 

Food List 

% 

vitamin 

A 

% 

vitamin 

C 

% 

vitamin 

B1 

% 

vitamin   

B2 

%       

niacin 

% 

vitamin 

B6 

%        

folic 

acid 

% 

vitami

n B12 

Buffalo intestines 0.0 0.0 0.5 0.4 2.2 1.4 0.0 0.8 

Buffalo, kidney 1.4 0.2 1.3 16.0 4.2 2.7 0.9 29.2 

Chicken, liver 74.3 6.4 4.5 18.5 9.8 3.6 9.0 55.3 

Coconut, dried 0.0 4.0 4.2 0.7 3.4 2.2 1.9 0.0 

Dal channa 0.2 6.0 28.8 7.8 22.2 23.9 49.2 0.0 

Daal masoor 0.0 0.1 0.6 0.1 0.4 0.4 0.7 0.0 

Daal masoor sabit 0.0 2.9 12.1 2.7 8.4 9.1 15.5 0.0 

Greens, mustard 1.5 10.4 0.8 0.6 0.8 1.5 1.7 0.0 

Oil, mustard 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Oil, sunflower 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Oil. vegetable 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Onion 0.0 1.8 0.6 0.2 0.4 1.5 0.3 0.0 

Potato 0.0 23.2 8.9 0.9 7.5 17.4 0.9 0.0 

Rice, flour 0.0 0.0 4.5 2.4 8.7 7.5 0.5 0.0 

Spinach 16.1 17.1 7.8 10.0 4.4 13.3 13.4 0.0 

Tomato 0.7 12.8 1.9 0.9 1.1 1.9 0.5 0.0 

Wheat, flour 0.0 0.0 7.4 1.6 11.7 2.1 1.6 0.0 

Yoghurt (cow) 5.8 15.1 16.0 37.2 14.7 11.5 3.9 14.7 

         

Total 100 100 100 100 100 100 100 100 

% RDI met 405 137 114 203 178 131 278 704 
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Food List %   calcium %   iron %   zinc %   copper 

Buffalo intestines 0.0 1.0 2.1 0.3 

Buffalo, kidney 0.2 5.0 2.7 2.4 

Chicken, liver 0.2 10.1 4.8 2.3 

Coconut, dried 1.6 7.4 5.9 12.9 

Dal channa 11.9 35.2 31.3 40.4 

Daal masoor 0.1 0.6 0.4 0.4 

Daal masoor sabit 1.4 11.9 8.2 8.6 

Greens, mustard 0.3 1.1 0.3 0.5 

Oil, mustard 0.0 0.0 0.0 0.0 

Oil, sunflower 0.0 0.0 0.0 0.0 

Oil. vegetable 0.0 0.0 0.0 0.0 

Onion 0.1 0.2 0.3 0.6 

Potato 0.4 1.7 2.2 5.1 

Rice, flour 0.6 2.3 7.3 6.9 

Spinach 2.1 14.0 5.2 6.2 

Tomato 0.0 0.8 0.3 1.1 

Wheat, flour 1.1 4.6 4.6 9.1 

Yoghurt (cow) 80.1 4.3 24.4 3.3 

     

Total 100 100 100 100 

% RDI met 100 100 211  

 

Annexure 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 (66%), 

vitamin C (47%), niacin (20%) and pantothenic acid (26%) requirements. Breast milk 

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

are given to the child. Annexure 6 shows that daal masoor and dal masoor sabit (red 

and brown lentils) and spinach have been selected by the software as inexpensive 

sources of iron. Furthermore, yoghurt has been selected by the software to provide 

an essential source of protein, fat, water soluble B-group vitamins, calcium and zinc, 

whilst chicken liver provides vitamin A and vitamin B12.     

 

Figures 9 and 10 show that the RDI is exactly 100% for iron and calcium for both the 

young child and the rest of the family, in all seasons of the year. The requirement for 

fat is also only just met by 100% in all seasons of the year for the rest of the family. 
This analysis identifies these nutrients as the most difficult to obtain from the 

LACON diet using foods found in the local market of Shikarpur. 

 

Figure 9 and 10 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.  
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Figure 9. The percentage of energy and the recommended nutrient intakes for 

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

 
Figure 10. The percentage of energy and the recommended nutrient intakes for 

micronutrients met by a LACON diet for the rest of the family. 
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4.2 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 four wealth groups in Shikarpur. 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 

cereals such as rice and wheat flour to provide the majority (72%-64%) of a 

household’s energy requirements. Oil provides 9%-11% of energy requirements, 

whilst nutritious foods such as pulses, animal products, dairy products, fruit and 

vegetables only provide 6%-17% of requirements.    

 

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 11 shows the 

percentage of energy requirements that each food group provided for each wealth 

group estimated by the HEA, and the LACON diet for the typical household which 

has been aligned with the HEA.  

 

Figure 11 shows that in a nutritious diet that takes into account typical dietary habits, 

only 30% of energy requirements are being provided by cereals, a third lower than 

the energy provided by this food group in the current diet. Furthermore, pulses 

provide 27% of energy requirements, whilst 7% of energy is being provided by fat.  

Animal and dairy products such as yoghurt, chicken liver and buffalo offal provide 

17% of energy whilst fruit and vegetables provide 13% of energy requirements.  

 

Figure 11. 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 
CoD 
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4.3 Seasonal fluctuations in the LACON diet 

 

Figure 12 shows the cost of the LACON diet by season of the year. The results show 
that the cost of the diet was lowest during spring or bahar and the highest during the 

summer or unharo. The results from the HEA reported that according to key informants 

the lean season was from August to November. This has therefore not been effectively 

captured by the Cost of the Diet market survey. Figure 12 also shows that the daily cost 

of the LACON diet does not fluctuate very much by season.  

 

It is important to note that the HEA found that very poor households in Shikarpur used 

the market to purchase the majority of 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 2.7 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 taken into consideration when 

considering seasonal affordability of a nutritious diet. 

 

Figure 12.  The cost of the LACON diet by season of the year. 

  

 
 

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

 

Figure 13 and Figure 14 show that dairy and pulses are the most costly element of 

the LACON diet for a child aged 12 to 23 months and the rest of the family. This is 
primarily due to the quantity of yoghurt, lentils and chickpeas in the diet, which have 

been included in large quantities in the diet to provide essential micronutrients.   
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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 a 12-23 month old child. 
 

 
 

Figure 14.  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  

 

 
 

 



43 

4.5 Affordability of the diets 

 

In order to calculate affordability, the cost of the diet plus essential 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 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. During the 

HEA very poor and poor households stated that they receive 12,000 PKR a year 

from the Benazir Income Support Programme4 (BISP). This figure has therefore been 

included in this analysis of affordability.  

 

Table 12 shows that potentially, very poor, poor and middle wealth groups in 

Shikarpur cannot afford a nutritious diet plus essential non-food expenditure. Table 

12 indicate that households in the middle wealth group can afford the most nutritious 

diet but cannot afford essential non-food expenditure in addition to this. Very poor 

households can afford to purchase a diet that meets only their average energy 

requirements but would not have enough income to purchase their essential non-

food items. This coincides with the results from the HEA in the same livelihood zone 

which found that very poor households were only obtaining 91% of their 2,100 Kcal a 

day kilocalorie requirements. Poor households can afford some of their 

micronutrient requirements but cannot afford to purchase their essential non-food 

items in addition to this. 

 

The affordability gap expressed as a percentage of income is 81%, 50% and 18% for 

very poor, poor and middle households respectively. The additional amount of 

money that households would require a year to be able to afford a nutritious diet 

plus non-food items is approximately 86,100 PKR (830 USD), 72,260 PKK (700 USD) 

and 42,900 PKR (410 USD) for very poor, poor and middle households respectively. 

Although Table 12 indicates that better-off households can afford a nutritious diet 

and their essential non-food expenditure, they would need to spend 99% of their 

income and would therefore not have much income left to safe in case of a shock.   

 

 
 

 

 

 

 

 

 

 

 

 

 

 

                                            
4
 The Benazir Income Support Programme (BISP) is a non-conditional cash transfer 

programme which provides financial assistance to low-income families through bi-monthly 

cash payments 
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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 Shikarpur, Pakistan. 
  

Wealth Group  

Very 

Poor Poor Middle 

Better- 

off 

Annual income  106,300 144,500 238,600 387,000 

Wealth group NFE  16,200 41,000 104,400 208,800 

Total income - NFE (a) 90,100 103,600 134,200 178,200 

      
Cost of energy only diet (b) 103,600 103,600 103,600 103,600 

Excess or shortfall (a)-(b)     -13,500         - 40 30,573 74,600 

      
Cost of MNUT diet (c) 147,000 147,000 147,000 147,000 

Excess or shortfall (a)-(c) -56,900 -43,400      -12,800 31,200 

      
Cost of LACON diet (d) 176,100 176,100 176,100 176,100 

Excess or shortfall (a)-(d) -86,000 -72,500 -41,900 2,100 

Spending on food      

Cost of energy only diet  103,600 103,600 103,600 103,600 

% income of energy only diet  97 72 43 27 

      
Extra cost of MNUT diet  43,400 43,400 43,400 43,400 

% extra cost MNUT diet  41 30 18 11 

      
Extra cost of LACON  29,100 29,100 29,100 29,100 

% extra cost of LACON  27 20 12 8 

      
Non-food expenditure  16,200 41,000 104,400 208,800 

% NFE for wealth group  15 28 44 54 

      
Total  181 150 118 99 

 

Figure 15 shows the gaps between estimated income and expenditure for four wealth 

groups in Shikarpur. 
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Figure 15.  The affordability of an energy only, MNUT and LACON diet based on 

the numbers presented in Table 12. 

 

 
                                                     

4.6 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 four wealth 

groups in Shikarpur. 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 4 – 63% of income for food (3,500 PKR – 

54,126 PKR a year) is spent on cereals such as rice and wheat flour, depending on 
wealth group. Households in the assessment area spent approximately 9%-15% (8,100 

PKR – 9.720 PKR a year) of their income for food on oil and 6-16% (4,800 PKR – 16,200 

PKR) on fruit and vegetables, whilst 6 - 11% (4,950 PKR – 10,560 PKR a year) is spent 

on pulses. The percentage of income spent on animal products varies by wealth group, 

with very poor households spending 6% (5,520 PKR a year) of their income for food and 

better-off households spending approximately 48% (47,160 PKR a year) of their income 

for food on these products. In total, households are spending between 64,000 - 98,540 

PKR 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 expenditure on food that each 

food group provided for each wealth group estimated by the HEA, and 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 10% (17,640 PKR) of the overall cost of the diet needs to be spent on cereals, 

whilst 4% (7,100 PKR) needs to be spent on oil. Furthermore, fruit and vegetables 

account for 18% (31,100 PKR) of the overall cost of the LACON diet, whist pulses 
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provide 22% (38,100 PKR) of the overall cost. Dairy products contribute the most to 

the cost of the diet, providing 32% (56,700 PKR) of the overall cost, due to the essential 

micronutrients that they provide.  
 

Figure 16. The percentage of expenditure on food that each food group provided for 

each wealth group estimated by the HEA, and the LACON diet for the typical 

household which has been aligned with the HEA 

 

 
 

 

 

 

4.7 Modelling nutrition, 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 

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. 

 

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

affordability and composition of a nutritious diet: 

 

HEA 
CoD 
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 The potential impact of the Women and Children/Infant Improved Nutrition in 
Sindh (WINS) programme interventions on the cost, quality, composition and 

affordability of a nutritious diet   

o Food vouchers 

o Cash for work 

o Kitchen garden  

 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 fresh cow’s milk 
o Replacing a proportion of breast milk with 25g of infant formula  

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

of a nutritious diet  

o An increase in food prices similar to those experienced during the 2010 

floods 

 The potential impact of overcooking potatoes, tomatoes and green leafy 

vegetables on the cost, quality and composition of a nutritious diet  

 The potential impact of removing the Benazir Income Support Programme cash 

transfer on the affordability of a nutritious diet for very poor and poor 

households in order to demonstrate the impact of the current transfers on 

households accessing this entitlement, as well as conversely the impact of not 

being able to access it. 

 Removing cost considerations to identify the most nutritious foods in each food group 

which may have been excluded in the original LACON diet due to their cost  

 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 

 

4.7.1 Modelling the potential impact of the WINS programme interventions on the 

cost, quality and composition of a nutritious diet  

 

WINS is a EC-funded nutrition and FSL programme which aims to strengthen capacity 

to address the high rates of malnutrition whilst integrating direct nutrition interventions 

and nutrition-sensitive food security and livelihood initiatives to sustainably improve the 

nutrition status of children and pregnant and lactating women in Sindh Province. WINS 

aims to address the immediate, underlying and basic causes of malnutrition identified in 

UNICEF’s causal framework of malnutrition with a package of different interventions 

cantered around nutrition, health food security, livelihoods, hygiene and sanitation.  

 

Within this package are three interventions, whose impact can be estimated using the 

Cost of the Diet software: food vouchers, cash for work and kitchen gardens. Each of 

these activities are targeted at different vulnerable households, who can only be 

registered for one of the interventions. The following three models therefore aim to 

understand the potential impact that each of these interventions may have on the cost, 
affordability, quality or composition of a nutritious diet.  

 

4.7.1.1 Modelling the impact of the WINS food voucher intervention on the affordability of a 

nutritious diet for very poor and poor households 

 

The aim of the WINS programme food vouchers is to improve the access of nutritious 

foods for pregnant and lactating women (PLW) and children aged 6-24 months. The 
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vouchers have a cash value of 1,700 PKR (12.73 EUR) and will be given once a month, 

for three months to 10,500 beneficiaries in Sindh. This is a total of 5,100 PKR. It is 

expected that with increased knowledge about micronutrient rich foods and the 
importance of dietary diversity that PLW will use the vouchers to purchase nutritious 

foods from the local market for themselves and their young child.    

 

To model the potential impact of this intervention on the affordability of a nutritious 

diet for target households, the cash value of the food vouchers (5,100 PKR) was added 

to the annual income of very poor, poor and middle households. Because it is not 

known what wealth groups will be targeted by this intervention, the potential impact of 

this intervention has been modelled on the three wealth groups who cannot afford a 

nutritious diet.   

 

Figure 17 shows that the WINS food voucher intervention led to a 2-8% improvement 

in the affordability of a nutritious diet plus non-food expenditure for the three wealth 

groups. This intervention had the greatest impact on very poor households. This wealth 

group should therefore be the primary target for this activity.  Despite this 

improvement very poor, poor and middle wealth group households would still require 

an additional 73%, 45% and 15% of their annual income respectively, which equates to 

81,300 PKR (780 USD), 67,300 PKR (650 USD), 36,600 PKR (360 USD) a year.  

 

Figure 17. The affordability of the energy only, MNUT and LACON diets for very 

poor, poor and middle wealth groups after receiving WINS food vouchers  

 

  
A food voucher intervention alone will therefore not be enough to remove the 

economic constraints that very poor, poor and middle wealth group households face 

when trying to purchase a nutritious diet from the local market. It will therefore be 

essential that PLW and 6-24 month old children access the other elements of the WINS 

programme such as health care services and community based health workers who 
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deliver essential micronutrient supplements to these vulnerable groups. This also 

demonstrates the need for additional livelihood support to increase household incomes.  

 
4.7.1.2 Modelling the impact of the WINS cash for work intervention on the affordability of a 

nutritious diet for very poor and poor households 

 

The WINS programme cash for work intervention aims to rehabilitate water and 

sanitation facilities to improve water drainage systems, and increase the availability of 

clean running water and functional latrines, which in turn is expected to improve the 

nutritional status of young children by reducing the risk of water borne disease. A total 

of 11,640 food insecure households with a high-dependency ratio, sufficient spare labour 

capacity or a limited capacity to engage in other programme activities but have members 

willing and able to work will be targeted. Each labourer will be given 56 EUR for 22 days 

of work, which is approximately 7,671 PKR5. 

To model the potential impact of this intervention on the affordability of a nutritious 

diet for target households, 7,671 PKR was added to the annual income of very poor, 

poor and middle households. As with the food vouchers intervention the potential 

impact of this intervention has been modelled on the three wealth groups who cannot 

afford a nutritious diet (very poor, poor and middle).   

 

Figure 18 shows that the WINS cash for work intervention led to a 4-12% improvement 

in the affordability of a nutritious diet plus non-food expenditure for the three wealth 

groups. As with the food vouchers activity, this intervention had the greatest impact on 

very poor households. This wealth group should therefore be the primary target for this 

activity.  Despite this improvement very poor, poor and middle wealth group 

households would still require an additional 69%, 43% and 14% of their annual income 

respectively, which equates to 78,600 PKR (760 USD), 65,440 PKR (630 USD), 34,500 

PKR (330 USD) a year.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

                                            
5
 Exchange rate used was 1 Euro = 136 PKR (Oanda, 2013) 
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Figure 18. The affordability of the energy only, MNUT and LACON diets for very 

poor, poor and middle wealth groups after taking part in the WINNS cash for work 

programme  

 
 

The cash for work activity only lasts 22 days yet makes an important contribution to 

annual household income. These results emphasise the potential impact that improved 

sustainable income generating opportunities may have on poor households in Shikarpur.  

 
4.7.1.3 Modelling the impact of the WINS kitchen garden intervention on the cost, quality, 

composition and affordability of a nutritious diet  

 

The WINS programme kitchen garden intervention aims to diversify the current diet by 

improving household’s access to nutritious foods. Women, female headed households 

and households with a high dependency ratio are the main beneficiaries of this 

intervention and will be provided with a kitchen gardens package. This package includes 

training on the selection and cultivation of nutritious crops, seeds, tools and organic 

manure. Households will be supported for the first two years of their kitchen garden to 

produce the following vegetables: onions, okra, cabbage, turnip, cucumber, peas, hot 

peppers, tomatoes, potatoes and carrots.   

 

To model the impact of this intervention on the cost, composition and quality of a 

nutritious diet, data from the Department of Agriculture Extension was used to 
estimate the expected annual yield that each household would generate from their 

kitchen garden. It was then assumed that households would consume 85% of the 

estimated yield and sell 15% on the market. The table of this data is shown in Annexure 

7. The quantities of the vegetables consumed were then entered into the Cost of the 

Diet software.  

 
Figure 19 shows that the WINS cash for work intervention led to a 2% reduction in 

daily cost of a nutritious diet for the household depending on the season. In terms of 
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cash, this decrease in cost in seasons one to four was 7 PKR, 10 PKR, 9 PKR and 8 PKR 

a day. 

 
Figure 19. A bar chart showing cost of the most nutritious, LACON diet for a typical 

very poor family compared to a LACON diet with the WINS kitchen garden intervention 

over the four seasons of the year. 

  
 

 
 
Annexure 8. shows the absolute weight and cost of the foods selected for the HEA/CoD 

family for the whole year for the LACON diet with the WINS kitchen garden 

intervention, 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 four seasons.   

 

Although the cost of the diet has not reduced significantly this intervention does have a 

positive impact on the quality of the diet and improves intakes of protein, vitamin C, 

vitamin B1, vitamin B2, niacin, vitamin B6, pantothenic acid and magnesium for the 

household. The recommended requirements for fat, calcium and iron are still only met by 

100%.   

 

It is thought that the reason that this intervention has not had a large impact on the cost 

of the diet is because the foods that have been included in the diet as part of this 

intervention do not aim to improve the intakes on fat, calcium and iron. The software 

therefore still has to include large quantities of dairy and animal products to provide these 

nutrients, as shown in Annexure 8, emphasising how they are contributing to the majority 

of the cost of a nutritious diet.  
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To model the impact of this intervention on the affordability of a nutritious diet for very 

poor, poor and middle wealth groups, 15% of the estimate annual yield was converted 

into Pakistan Rupees and added onto the annual income figure, estimated by the HEA. 
The annual cost of the original MNUT and LACON diet was also replaced by the cost of 

these diets with the kitchen garden intervention. It was assumed that the kitchen garden 

would not impact on other income generating activities. 

 

Figure 20 shows that the WINS kitchen garden intervention led to a 4-11% 

improvement in the affordability of a nutritious diet plus non-food expenditure for the 

three wealth groups. As with the other WINS activities, this intervention had the 

greatest impact on very poor households. Despite this improvement very poor, poor 

and middle wealth group households would still require an additional 70%, 43% and 14% 

of their annual income respectively, which equates to 78,100 PKR (740 USD), 64,400 

PKR (610 USD), 34,100 PKR (320 USD) a year.  

 

Figure 20. The affordability of the energy only, MNUT and LACON diets for very 

poor, poor and middle wealth groups after taking part in the WINNS kitchen garden 

programme  

 

 
 

As with the other WINS interventions this model emphasises the need for additional 

livelihood support to increase household’s income. Although selling 15% of the produce 

generated by kitchen gardens does have an impact on the affordability of a nutritious diet, it 

is not enough to close the gap which is still over $600 a year. The results regarding the 

improvements that this intervention makes on the quality of a nutritious diet are perhaps 

the most encouraging, especially as the National Nutrition Survey indicated serious 

micronutrient deficiencies for women and children in Sindh province. This model also 

emphasises the need for activities that aim to increase household access to foods which are 

rich sources of iron and calcium.  
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4.7.2 Modelling 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  

 
The 2011 National Nutrition Survey found that only 9.6% of children in Sindh were 

exclusively breast fed for the first 6 months of life as recommended by the WHO 

(Government of Pakistan, 2011). Data regarding common practices centred around 

what children were being fed instead of breast milk could not be found at the provincial 

level but according to the 2012 Demographic and Health Survey, on a national level 13-

21% of children were given water from 0-6 months of age and 23-34% of children were 

given milk from 0-6 months of age (National Institute of Population Studies, 2012). A 

recent Breastfeeding Code Violation survey also revealed that 87% of women in Sindh 

were advised to use infant formula milk for infants under 6 month age, although data 

could not be found on the percentage of children who were being fed these products.   

 

Unfortunately it is not possible to model the impact of giving water, fresh milk or infant 

formula on the diet for a child aged 0–6 months in the Cost of the Diet software but it 

is possible to model the potential impact of these feeding practices on a child aged 12-23 

months. The results in section 4.1.3 also 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 a proportion of breast milk intake with 25g of 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 fresh cow’s milk, 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. It is unknown whether mothers would give cow milk or 

buffalo milk. Both were found on the market in the assessment area, however, cow’s 

milk was chosen because it was slightly cheaper. The cost per 100g used was 

determined by the market survey. The portion size entered for cow’s milk was 265g, 

which provided the same number of kilocalories as 266g of breast milk to replicate a 

diet of half breast milk and half fresh cow’s milk.  

 

According to the packet of a generic infant formula found in Pakistan, a typical daily 

serving size for children aged 12-23 months is 25g a day. To model the potential impact 

of replacing a proportion of breast milk with 25g of 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 346g a day. This reduction in portion size represented a 102 kcal reduction in the 

total number of kilocalories that breast milk should provide this child a day, which was 

instead provided by the 25g of infant formula. The nutrient composition of a generic 

infant formula, shown in Annexure 9 was entered into the software at 62 PKR per 100g 
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for the four seasons. This cost was based upon the market price and weight of this 

product in the assessment area.  

 
To better understand the impact of these feeding practices on the quality of the diet, all 

foods, not included in the LACON diet for the child were deleted from the software in 

each model so that the software could not select other foods to make up the shortfall in 

nutrients.  

 

Figure 21 shows the potential cost implications of the three feeding practices compared 

to the LACON diet which included 532g of breast milk. Figure 21 shows that reducing 

the amount of breast milk in the by half led to a 19-24% increase in the daily cost of a 

LACON diet for a 12-23 month old child depending on the season. In terms of cash, this 

increase in cost in seasons one to four was 5 PKR a day. Figure 21 shows that replacing 

half of breast milk with cow’s milk led to a 39-45% increase in the daily cost of a 

LACON diet for a 12-23 month old child depending on the season. In terms of cash, this 

increase in cost in seasons one to four was 8-11 PKR a day. Figure 21 shows that 

replacing a proportion of breast milk with 25g of infant formula led to a 42-49% increase 

in the daily cost of a LACON diet for a 12-23 month old child depending on the season. 

In terms of cash, this increase in cost in seasons one to four was 10 PKR a day.    

 

Figure 21. A bar chart showing cost of the most nutritious, LACON diet for a 12-23 

month old child with 100% of breast milk compared to the three infant feeding models  

 
 

Annexure 10 to 12 shows 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, 50% breast 

milk and 50% cow’s milk and breast milk and 25g 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 four seasons.   
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The table in Annexure 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 larger amounts of 
dal channa (chickpea), yoghurt, wheat flour and sesame seed in the diet to make up for 

the shortfall in energy, protein, fat, water-soluble B group vitamins, vitamin B12, folic acid, 

iron and calcium. The tables in Annexure 11 and Annexure 12 show that reducing the 

amount of breast milk in the diet of the young child by half and replacing this with cow’s 

milk or infant formula does not dramatically change the composition of the diet. This is 

because these foods are nutritious but as Figure 21 shows, expensive.   

 

For models one and two the nutrient requirements for fat, vitamin C and iron are only 

just met by 100% all year. For the infant formula model the nutrient requirements for 

fat, vitamin A, vitamin B6 and folic acid are met by 100%. Although the recommended 

intakes for these nutrients can still be met using locally available foods, the software has 

identified these nutrients as the hardest to meet requirements for using local foods in 

the market.   

 

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.  

 
4.7.3 Modelling the potential impact of shocks on the cost, quality, composition and 

affordability of a nutritious diet  

 

4.7.3.1 Modelling the impact of an increase in food prices as a result of flooding on the cost, 

quality and composition of a nutritious diet 

 

In 2010 monsoon rains resulted in heavy flooding which devastated Sindh province, 

affecting approximately 7.3 million people. Save the Children (2010) carried out a rapid 

assessment in Shikarpur after the floods and reported an average increase of 27% in the 
price of basic commodities such as wheat, rice, sugar, tea, vegetables and cooking oil and 

a 22% increase in the price of rice. It is important to understand the potential impact of 

flooding on the cost, quality, composition and affordability of a nutritious diet for poor 

households so that planning can be undertaken to build mitigate this impact and build 

the resilience of households in Shikarpur. To model this shock the cost per 100g of rice 

was increased by 22% and for all other foods was increased by 27%.   

 

Figure 22 shows that increasing the cost per 100g of the foods found in the local 

markets to mimic he inflation experiences after the 2010 floods led to a 27% increase in 

the cost of a LACON diet. In terms of cash, this increase in cost in season one to four 

was 135 PKR a day, 126 PKR a day, 128 PKR a day and 127 PKR a day. The bold black 

line in figure 20 represents average daily income for very poor households. Although it 

is unlikely that income remains static over the year, it does show that households 

require an additional 174-208 PKR (1.70 – 2.00 USD) a day to afford a LACON diet pre 

flooding inflation and an additional 300-343 PKR (2.90-3.30 USD) a day to afford a 

LACON diet post flooding inflation. 
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Figure 22. A bar chart showing cost of the most nutritious, LACON diet for a typical 

very poor family compared to a LACON diet with the price increase experienced after 

the 2010 floods in Pakistan over the four seasons of the year 
 

 
 
The composition of the diet does not change, therefore the change is cost is as a 

result of the price inflation. In each of the four scenarios the nutrient requirements 

for fat, vitamin C and iron are only just met by 100% all year. Although the 

recommended intakes for these nutrients can still be met using locally available foods, 

the software has identified these nutrients as the hardest to meet requirements for 

using local foods in the market. 

 

This model has emphasised how vulnerable very poor households who rely on the 

markets to purchase the majority of their food needs are to significant changes in 

food prices.  

 

4.7.4. Modelling the potential impact of overcooking potatoes, tomatoes and green 

leafy vegetables on the cost, quality and composition of a nutritious diet  

 

The results of the LACON diet emphasise the importance of spinach, tomatoes and 

potatoes in providing inexpensive sources of essential nutrients such as vitamin C, water 

soluble B-group vitamins, folic acid, magnesium and iron. However, the nutrient composition 

of these foods in the software is based upon the raw amounts, which change when these 

foods are cooked for long periods of time.  

 

To model the potential impact of over cooking green leafy vegetables, potatoes and 

tomatoes on the cost, quality and composition of a nutritious diet, the USDA (2007) 

Table of Nutrient Retention Factors was used to determine the percentage nutrient 

loses of vitamins and minerals when these foods are boiled and the cooking water is 

not used. These losses were then applied to the raw composition of the following 

Average daily income of very poor 

households 
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foods: tomato, potato, spinach, mustard leaves and cabbage. The compositions of the 

cooked foods are shown in Annexure 13. The original price per 100g of each 

vegetable in seasons 1 to 4 was then applied.    
 

Figure 23 shows that replacing the nutrient composition values of raw green leafy 

vegetables, tomato and potato with cooked alternatives led to a 15% decrease in the cost of 

a LACON diet. However, it is important to note that this reduction in cost is misleading 

because although the cost is lower, this diet is not as nutritious as the original LACON diet. 

In this scenario the nutrient requirements for protein, vitamin B1, vitamin B2, niacin and 

folic acid are lower than the original LACON diet and the RDI for vitamin C is only by 100% 

in each season for the household.  

 

Figure 23. A bar chart showing the cost of the most nutritious, LACON diet for the 

family with raw and cooked vegetables over the four seasons of the year in Shikarpur. 

 

 
 

This model indicates that cooking practices in Shikarpur may affect the micronutrient 

content of nutritious foods. It is therefore essential that there is a BCC component in the 

WINS programme to educate women in how to cook vegetables using methods that 

preserve the micronutrient content. This will be especially important for those who are 

targeted by the kitchen garden intervention.  
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4.7.5 Modelling the potential impact of current social protection programmes on the 

affordability of a nutritious diet  

 
4.7.5.1 Modelling the impact of the Benazir Income Support Programme (BISP) cash 

transfer on the affordability of a nutritious diet for very poor and poor households  

  

The HEA assessment undertaken in the same livelihood zone, a month after the Cost 

of the Diet assessment found that the Benazir Income Support Programme (BISP) 

cash transfer was a major source of income for very poor and poor households. 

Under the programme, eligible households receive 1,000 PKR a month or 12,000 

PKR a year. To understand the importance of this programme as a source of income 

in regards to the affordability of a nutritious diet, it was removed from the annual 

income figures for very poor and poor households.   

 

Figure 24 shows that removing the BISP cash transfer from the income of very poor 

and poor households led to a 23% and 14% increase in the affordability gap for very 

poor and poor households respectively. These wealth groups would need an additional 

104% and 64% of their annual income respectively, which equates to 98,100 PKR (945 

USD) and 84,800 PKR (815 USD) a year.  

  

Figure 24. The affordability of the energy only, MNUT and LACON diets for very 

poor and poor wealth groups without the BISP cash transfer 

  

 
 

This model therefore highlights the importance of this social protection programme 
as a source of income for very poor and poor households, but also demonstrates the 

limitations of the BISP which alone cannot, with the current transfer size, close the 

affordability gap.  
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4.7.6 Removing cost considerations to identify the most nutritious foods by applying 

average food group prices 

 
The aim of this analysis was to identity the most nutritious foods from each food 

group. To do this, the costs for each food group needed to be the same and so the 

average was used. This served to eliminate differences in cost so that the software 

should chose foods based upon their nutrient composition. This process roughly 

maintains the ratio in the price between the different food groups but serves to 

minimise the inclusion of expensive foods. Table 13 shows the average cost of the 

food groups in ascending order. When the prices are averaged, the cheapest food 

group is roots at 3.48 PKR per 100g and the most expensive is fat, which is 8 times 

more expensive at 30.56 PKR per 100g.  

 

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. 

 

Table 13. The average cost of the food groups, entered into the software to identify 

which foods are the most nutritious regardless of their price. 

 

Food Groups Cost (PKR/100g) Ratio Roots = 1 

Roots 3.48 1.0 

Vegetables 3.86 1.1 

Cereals 4.15 1.2 

Sugar 5.17 1.5 

Fruit 8.91 2.6 

Pulses 11.12 3.2 

Dairy 15.39 4.4 

Animal 21.43 6.2 

Fat 30.56 8.8 

 
Annexure 15 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 in Annexure 15 shows that by averaging the prices of food items by food 

group the number of foods in the diet has been reduced from 18 to 10. One of the 

main differences in this diet is the reduction of lentils and yoghurt and the inclusion of 

oats which provide 56% of energy, 55% of protein, 80% of vitamin B1, 50% of niacin, 

29% vitamin B6, 47% of pantothenic acid, 64% of magnesium, 57% iron, 62% of zinc 

and 69% of copper requirements. This would suggest that oats are one of the most 

nutrient rich cereals found in the market in the assessment area. However, the focus 

groups discussions revealed that many women stated that oats were often given to 

animals and that people in the assessment areas did not like to eat them.  

 

Dried cow’s milk has also been included in large quantities in the diet: which provides 

45% of fat, 55% vitamin B2 and 87% of calcium requirements. Spinach has also been 
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included in this diet to provide vitamin C, vitamin A and folic acid requirements, again 

emphasising the importance of this food in a nutritious diet.  

 
4.7.7 Removing cost considerations to identify the most nutritious foods for sale in 

the markets of Shikarpur 

 

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 one. 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. 

 

Annexure 16 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 in Annexure 16 shows that by removing the cost of the food items the 

number of foods in the diet has been reduced from 18 to 8. As with the average food 

group analysis, dried cow’s milk has been identified as an important source of energy, 

protein, fat, vitamin A, water soluble B-group vitamins and calcium. Cow’s milk is 

therefore very nutritious but has not been included in the LACON diet because it is 

expensive.  The software has also identified offal such as buffalo kidneys and chicken 

liver as an important source of vitamin A, folic acid, vitamin B12 and iron, providing 

70%, 36%, 74% and 44% of the requirements for these nutrients respectively.  
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5. Key Findings 

 

5.1 Based on current livelihood strategies, very poor, poor and middle wealth group 

households cannot afford a nutritious diet and essential expenditure on non-food 

items.  

 

The results from the affordability analysis present a concerning picture for this livelihood 

zone and estimate that only the better off wealth group could afford a nutritious diet 

plus expenditure on non-food items such as healthcare, clothes, schooling and soap. The 

affordability gap expressed as a percentage of income is 81%, 50% and 18% for very 

poor, poor and middle households respectively. The additional amount of money that 

very poor, poor and middle wealth group households would require a year to be able to 
afford a nutritious diet plus non-food items is approximately 86,100 PKR (830 USD6), 

72,260 PKK (700 USD) and 42,900 PKR (410 USD) respectively. 

 

5.2 Social protection has the potential to make a significant impact on household 

affordability of a nutritious diet.  

 

The current Benazir Income Support Programme (BISP) cash transfer amount of 1,000 

PKR (9.50 USD) per household per month makes a vital contribution to very poor and 

poor incomes for those households who are able to access it. Without this amount 

(currently included in the figures for household income) the affordability gap for a 

nutritious diet would increase by 23% (from 81% to 204%) and 14% (from 50% to 64%) 

respectively.  

 

That said, the affordability gap, even with this regular cash transfer, remains very large 

and would be difficult to close using cash transfers alone. It is unlikely that government 

policy or budget would support a transfer large enough to meet the full gap. The above 

findings indicate that additional measures to increase incomes, such as livelihoods 

interventions, would need to be incorporated into solutions that improve nutrition and 

build resilience against natural disasters in this area. 

 

5.3 The availability of nutrient-rich foods is not a key barrier to typical poor 

households obtaining a nutritious diet.  

 

The data collection team found 95 foods on the market in the livelihood zone. In 

comparison to other areas of Pakistan such as Punjab 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 and were therefore considered to be available in the 

livelihood zone.  
 

 

 

 

                                            
6
 Exchange rate used was 1 USD = 103 PKR (Oanda, 2013) 
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5.4 Access to a nutritious diet of very poor and poor households is vulnerable to 

fluctuating food prices as a result of shocks.  

 
The 2010 floods in Pakistan resulted in a 27% increase in the cost of basic commodities 

and a 22% increase in the cost of rice in Shikarpur. The results from the model that 

mimicked this price increase found that if this inflation occurred again in the near future 

and remained the same for a year, the annual gap in affordability for a nutritious diet 

could increase by 45% (from 81% to 126% of current income) and 33% (from 50% to 

83% of current income) for very poor and poor households respectively. This gap 

expressed as cash is 133,900 PKR (1,250 USD) and 120,000 PKR (1,130 USD) a year. In 

other words, a shock such as this is likely to have a significant impact on the quantity 

and quality of food purchased by poor and very poor households. 

 

5.5 Typical consumption and purchasing habits emphasise the cost of nutritious foods 

in Shikarpur and how the purchasing power of poor households is affecting their 

ability to access these foods. 

 

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 and wheat 

flour in the form of chapattis. Yoghurt provides energy, protein, vitamin A, water 

soluble B-group vitamins, vitamin B12, calcium and zinc, whilst tomatoes and potatoes 

provide vitamin C. The main food group which is not included in large quantities in the 

diet is meat, which according to the women who were interviewed was too expensive 

to buy on a regular basis. The nutritious potential of the current diet is also 

emphasised by the small cost differences between the MNUT and the LACON diet.  

 

The HEA found that as income increases by wealth group the percentage of expenditure 

spent on different food groups also increases. This suggests that given the financial 

means, households will choose to purchase a variety of nutritious foods. For example 

very poor households currently spend 63% of their money for food on cereals 

compared to better off households who spend only 4% of their money for food on 

cereals and a much higher percentage on animal products, fruit, vegetables and pulses.  
 

However, the analysis of current consumption patterns (again generated by the HEA) 

does not follow the same pattern and does not change as significantly as expenditure on 

food would suggest it should. For example only 4% of money for food is spent on 

cereals in better off households but this food group still provides 64% of energy 

requirements. Whereas 47% of money for food is spent on animal products, which only 

provides 4% of energy requirements for this wealth group.    

 

It should therefore not be assumed that if income increases that consumption patterns 

would shift towards a diet that was more nutritious. What these analyses do emphasises 

is how expensive nutritious foods are in Shikarpur and how purchasing power of 

households in the area is affecting their ability to access these foods.  
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5.6 Typical cooking practices may be destroying essential micronutrients in nutritious 

foods such as spinach, tomatoes and potatoes 

 
The results from the LACON diet showed that vegetables such as spinach, tomatoes and 

potatoes contribute to essential nutrients such as vitamin C and water soluble B-group 

vitamins. The scenario in section 4.7.4 highlights the issues associated with prolonged 

cooking of these foods, emphasising the risk of destroying essential and heat sensitive 

micronutrients.   

  

5.7 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). As mentioned, 

a very small percentage of infants (9%) in Shikarpur are exclusively breast fed for the 

first 6 months of life as recommended.    

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 over half of the requirements for fat and vitamin C, a third of 

requirements for energy, vitamin A, pantothenic acid, and calcium and between 10-20% 

of requirements for protein, vitamin B1, vitamin B2, niacin, folic acid, magnesium 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 24% or approximately 5 

PKR 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 fresh cow’s milk 

resulted in a substantial increase (45%) in the cost of the diet. What is not known is 

how much fresh cow’s milk poor mothers are currently feeding their children. For the 
purpose of the models the amount of these foods (265g) 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 chickpeas, lentils, yoghurt, spinach and 

chicken liver 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 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.  
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5.8 A nutritious diet based upon typical food habits is approximately 1.7 times more 

expensive than a diet that only meets energy requirements 

 
The results from the cost of the diet analysis in the irrigated rice and wheat producing 

with labour livelihood zone of Shikarpur, summarised in Table 4 shows that the MNUT 

diet was 1.4 times as expensive as the energy only diet, meaning that it costs 1.4 times 

as much money to meet recommended protein, fat and micronutrient requirements 

compared to only meeting energy requirements. The LACON diet was 1.7 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.  

 

Compared to other Cost of the Diet analyses, the cost differences between the diets 

are quite small. For example, in Khulna, Bangladesh a nutritious diet that took into 

account typical dietary habits (LACON) cost three times as much money as a diet that 

only met energy requirements. This indicates that it does not cost a substantial amount 

of additional money to meet energy requirements compared to micronutrient 

requirements in this livelihood zone and that typical eating habits and taboos do not 

hugely restrict the software from including nutritious foods into the diet.   

 

The constraints that had the greatest impact on the cost differences between the 

MNUT and LACON diet were: increasing the amount of tomato, onion, potato, rice 

and wheat flour and reducing the amount of oats, finger millet and spinach. These 

changes were as a result of the interviews and focus group discussions which showed 

that rice and wheat flour, tomatoes, onions and potatoes were regularly consumed by 

households but oats, spinach and millet were considered to be expensive and were not 

frequently eaten, despite being widely available on the markets.  

 

These alterations led to several changes in the composition of the LACON diet with 

the software including nine foods which were not in the MNUT diet and increasing the 

total number of foods from 15 to 18. 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 oats in 
the diet and replacing this food with the main staples: rice and wheat flour. In the 

MNUT diet oats provided 15-20% of vitamin B6 requirements, 30-40% of energy, 

protein requirements, niacin, pantothenic acid and iron requirements, 40-50% of 

magnesium, zinc and copper requirements and 60-65% of vitamin B1 requirements. 

Although rice and wheat flour were found to be cheaper on the market and provide 

similar nutrients as oats they do not provide as high a percentage of micronutrients. 

Chickpeas (dal channa) and two types of lentils have therefore been included in the 

LACON diet to make up the shortfall in these nutrients.   

 

5.9 In a nutritious diet, requirements for fat, iron and calcium are the most difficult 

for the software to meet   

 

The software has identified fat, calcium and iron as the nutrients that are the most 

difficult to meet recommended intakes for using foods available in the market. These 

nutrients therefore increase the cost of the diet as the software has had to include 

more expensive foods such as yoghurt, chickpeas, offal such as chicken liver, buffalo 

intestines and kidney and spinach. This is emphasised by the analysis of the food groups 
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that contributed the most to a nutritious diet which for both the child aged 12-23 

months and the rest of the family were dairy, pulses and meat, fish, poultry and eggs. 

 
5.10 In a nutritious diet, chickpeas, yoghurt, spinach and chicken liver contribute to 

the majority of essential micronutrients in Shikarpur 

 

Although the diet that the software selects is hypothetical, it does give an indication of 

which foods found on the local market are the least expensive and most nutritious. 

The software has found that chickpeas provide an inexpensive source of energy, 

protein, and zinc; chickpeas, chicken liver and spinach are important sources iron 

which is required to make haemoglobin which transports oxygen in blood and chicken 

liver and spinach have been identified as an inexpensive source of vitamin A. Chickpeas 

and spinach provide folate, which is needed to make red blood corpuscles and prevent 

neural tube defects in pregnant women. Yoghurt, chickpeas and spinach provide a large 

proportion of water soluble B-group vitamins; whilst spinach and yoghurt provide a 

large proportion of vitamin C. Calcium and vitamin B12 requirements are met by 

animal source foods such as chicken liver and yoghurt.  

 

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 pulses such as lentils and chickpeas, households would have 

to eat between 2 and 3 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. Furthermore, a household of eight 

individuals would be expected to consume 2 Kg a day of yoghurt to meet the nutrient 

requirements. Although yoghurt was regularly consumed by households it is unlikely 

that the very poor would be able to afford to eat this quantity a day.   

 

The average food price model identified oats as the most nutritious cereal and dried 

cow’s milk as the most nutritious dairy 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 dried cow’s milk, 
buffalo kidney, chicken liver and sesame seeds as the most nutritious foods found on 

the market in the livelihood zone. Some 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. 

 

5.11 Planned WINS programme interventions will make a significant contribution to 

household access to nutritious food but will not fully address the gap between 

incomes and the cost of a nutritious diet.  

 

The WINS programme interventions that could be modelled using the cost of the diet 

show a step in the right direction with regards to improving the accessibility of a 

nutritious diet for poor households, but emphasise that more must be done to close the 

affordability gap. The food voucher, cash for work and kitchen garden interventions have 

the potential to improve the affordability of the diet by 8% - 11% but this still equates to 

a cash gap of 78,600 - 81,300 PKR (760 - 780 USD), 65,440 - 67,300 PKR (630 - 650 

USD) and 78,100 - 64,400 PKR (740 – 610 USD) a year for very poor and poor 

households respectively. The kitchen garden and food voucher intervention also has the 
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additional benefit of improving access to nutritious foods, thus improving micronutrient 

intakes.  

 
 

 

 

 

 

6. Recommendations and conclusions  

 

A Cost of the Diet assessment was undertaken in Shikarpur. The results have shown 

that economic access to food is a key barrier to obtaining a nutritious diet in this 

livelihood zone with potentially the majority of the population unable to afford a 
nutritious diet that provides their recommended energy and nutrient needs plus their 

non-food expenditure. Poor households in this area are also very vulnerable to shocks 

such as flooding which drastically increase the price of foods on the market and 

negatively affect their purchasing power. The study also found that micronutrient rich 

foods, particularly yoghurt, spinach, and pulses are inexpensive sources of essential 

nutrients which are widely available on the local markets.  

 

As a result of this analysis three recommendations have been made.  

 

6.1 Investment must be made in livelihood and social protection interventions that 

increase income, build resilience and improve nutrition outcomes.  

 

The gap in the affordability of a nutritious diet for very poor, poor and middle wealth 

group households is too large to be closed by current government social protection 

programmes. Changes in scale, targeting and transfer size should be considered if the 

BISP is to increase its impact on nutrition. 

 

Given the limitations of social protection schemes to fully address the economic 

barriers to a nutritious diet, the earning potential of very poor and poor households 

must further be increased by strengthening their livelihood opportunities. Currently the 

main opportunities in this livelihood zone are based on agriculture which is very 

vulnerable to extremes of climate such as flooding and drought. This can greatly affect 

the availability of casual labour on which many of the poor and very poor depend and 

limit their ability to purchase nutritious food. Building resilience and/or diversifying 

livelihood opportunities for very poor and poor households in line with the HEA 

recommendations is therefore vital.  

 

6.2 Behaviour change and communication interventions are unlikely to result in 

increased consumption of diverse and nutritious foods, unless coupled with 

measures to increase incomes.  
 

The results from the National Nutrition Survey, conducted in 2011, presents concerning 

results regarding micronutrient deficiencies for women and children. A behaviour 

change and communication programme is therefore essential in Shikarpur and should 

inform households about the inexpensive nutritious foods identified in this report and 
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the importance of purchasing them and cooking them correctly for the health of the 

family.  

 
However, without income generating activities current consumption patterns are 

unlikely to change. Income generating, and resilience building activities must therefore 

be integrated with nutrition interventions that aim to educate about the importance of 

consuming the inexpensive nutritious foods (identified in this report), in order that 

households have the means to put these messages into practice. Improving households’ 

physical access to these foods via kitchen gardens and livestock diversification are 

appropriate interventions which should be explored.  

 

The WINS programme is an example of some integrated approaches required in this 

livelihood zone but as the models emphasise, this approach needs to be scaled up with 

greater investment from donors and Government, particularly in support of 

strengthening livelihoods and increasing incomes to address affordability of a nutritious 

diet.  

 

6.3 More information is required to understand why women are not undertaking 

optimal IYCF practices.  

 

Literature regarding IYCF practices in Shikarpur indicate a concerning situation where 

infants are being introduced to other foods of poor quantity and nutritional quality 

before 6 months of age, increasing their risk of infection and malnutrition.  

 

What is currently not known in great detail is why mothers are not exclusively 

breastfeeding, what the barriers to this practice are and what knowledge they have 

regarding the importance of doing so. The level of knowledge that women have 

regarding nutritious foods to feed their children with is also unknown. It is therefore 

vital that research is undertaken that aims to better understand these issues so that 

targeted interventions that aim to improve feeding practices can be developed. In 

particular it is important that women are educated in the health and economic 

consequences of introducing other foods to the child before 6 months of age.  

 
6.4 Seasonal market survey data collection should be undertaken to better 

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

 

 Very poor and 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 Shikarpur 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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6.5 Several nutritious foods which are key to maternal and child nutrition are 

available in local markets and should be promoted through the WINS food 

voucher component.  
 

One of the aims of the Cost of the Diet assessment was to understand what foods, 

available in the local markets of Shikarpur could be used in the WINS food voucher 

intervention. Based upon results from this analysis and the foods found in the market 

that may have been too expensive for the software to include, it is recommended that 

the following are considered for this intervention: pulses such as chickpeas or lentils, 

yoghurt, vegetables such as spinach, gourd, carrots and tomatoes, a small amount of 

meat such as buffalo or chicken and chicken eggs.   
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7. Study limitations 

 

7.1 Retrospective market survey data collection  

 

The results show that the cost of a nutritious diet was lowest during spring or bahar and 

the highest during the summer or unharo. The results from the HEA reported that 

according to key informants the lean season was from August to November. 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 

 

A total of 95 foods were found on the market in the irrigated rice and wheat producing 

with labour livelihood zone of Shikarpur. However, nutrient data could not be found for 

19 of these foods and are not included in this analysis: 2 pulses, 4 vegetables, 9 animal 

products, 1 dairy product and 3 fats. The omission that may have an impact on the 

results is buffalo yoghurt because it was slightly cheaper than cow’s yoghurt and is likely 

to have a similar nutrient density and provide an important source of protein, fat, 

vitamin A, water soluble B-group vitamins, iron and calcium. 
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Annexure 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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Annexure 2.  All the foods that are consumed by the inhabitants of X District in X and the 

costs per 100g reported by market traders 

 

Local Name English Name Software Name 

Cereals   

Bajhra Millet MILLET, FINGER, GRAIN OR FLOUR (INDIA) 

Chana Rice RICE (EGYPT) 

Gandum Wheat WHEAT, LOCAL (INDIA) 

Jamaz Oats OATS (MEXICO) 

Jau Barley BARLEY (EGYPT) 

Till Sesame SESAME SEED (EGYPT) 

 Wheat flour WHEAT, FLOUR (INDONESIA) 

 Maize flour MAIZE, GRAIN OR FLOUR, LOCAL (INDIA) 

 Rice flour RICE, FLOUR (INDONESIA) 

 Noodles (wheat flour) NOODLE, DRIED (INDONESIA) 

 Semolina SEMOLINA (EGYPT) 

Pulses   

Channa (Safaid) Chickpeas (white) CHICKPEA (INDIA) 

Daal mash White lentils  LENTIL (INDIA) 

Daal mash (sabit) Black gram BEAN, MUNG (INDIA) 

Daal masoor Red lentil LENTIL, PEELED (EGYPT) 

Daal masoor sabit  Brown lentil LENTIL, WHOLE (EGYPT) 

Daal mong Golden gram BEAN, MUNG, DRY (INDONESIA) 

Daal mong sabit Green gram BEAN, MUNG, FLOUR (INDONESIA) 

Dal channa Yellow split peas CHICKPEA, WHITE, FOR COOKING (EGYPT) 

Kala channa Bangle gram BEAN, BLACK (MEXICO) 

Lobia lal Red bean PEA, DRY (EGYPT) 

Lobia safaid Dry cowpeas COWPEA, WHOLE DRIED (SENEGAL) 

Fruit   

Aalu bukhara Plum PLUM (EGYPT) 

Aam Mango MANGO (EGYPT) 

Aarru Apricot APRICOT (EGYPT) 

Amrood Guava GUAVA (EGYPT) 

Angoor Grapes GRAPE (EGYPT) 

Chekoo Sapodilla SAPODILLA  (SAWO BLUSDRU) 

(INDONESIA) 

Cherry  Jubjub berries CHERRY-LIKE FRUIT (MEXICO) 

Falsa  AISEN BERRIES (SENEGAL) 

Garma Melon (cantalope) CANTALOUPE (EGYPT) 

Jaman Peach PEACH (EGYPT) 

Kela Banana BANANA (EGYPT) 
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Kenoo Orange ORANGE (EGYPT) 

Khajoor Date DATE (INDONESIA) 

Khobani Melon (yellow musk) MELON, MUSK, OTHER FRUITS (INDIA) 

Naryal Coconut COCONUT, DRIED (INDIA) 

Saib Apple APPLE (INDIA) 

Tarbooz Watermelon WATERMELON (EGYPT) 

Vegetables   

Band Gobi Cauliflower CAULIFLOWER (EGYPT) 

Basaz Onion ONIONS (INDIA) 

Bhindi Lady finger OKRA (EGYPT) 

Gagez Carrot CARROT, RED (EGYPT) 

Gobi Cabbage CABBAGE (MEXICO) 

Gonglu Turnip TURNIP (MEXICO) 

Guaz Fresh beans BEAN, GREEN SNAP, FRESH (SENEGAL) 

Kachalo/Asui Taro TARO, STALK, RAW (INDONESIA) 

Kazela Bitter gourd BITTER MELON (INDIA) 

Kheeza Cucumber  CUCUMBER (EGYPT) 

Moori Raddish RADISH, WHITE, ROOT AND LEAVES, RAW 

(EGYPT) 

Muttez Pea PEA, GARDEN (EGYPT) 

Palak Spinach SPINACH (EGYPT) 

Qadoo Squash/pumpkin PUMPKIN (INDIA) 

Saag (sezham)  GREENS, MUSTARD (INDONESIA) 

Shimla misch Capsicum PEPPER, GREEN, SWEET (EGYPT) 

Tamato Tomato TOMATO (EGYPT) 

Tenta, meha Round gourd GOURD, CALABASH, RAW (INDONESIA) 

Toori Bottle gourd GOURD, BOTTLE (INDIA) 

Wangaz Bringal EGGPLANT (INDIA) 

Meat, fish, 

poultry, eggs 

  

 Chicken egg EGG (INDIA) 

Bara ghosht 
Beef BEEF, W/BONE (SENEGAL) 

Buffalo WATER BUFFALO, MEAT (INDONESIA) 

Chota ghosht Mutton MUTTON, MEAT (INDONESIA) 

Magaz Cow brain BRAIN (EGYPT) 

Murji Chicken (farm) CHICKEN (EGYPT) 

Ojiri 

Buffalo liver BEEF, LIVER (INDONESIA) 

Buffalo kidneys BEEF, KIDNEY (MEXICO) 

Buffalo heart BEEF, HEART (MEXICO) 

Buffalo intestines BEEF, INTESTINES (INDONESIA) 

Goat kidneys LAMB, KIDNEY (MEXICO) 

Goat intestines GOAT INTESTINES & STOMACH, RAW 

(KENYA) 
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Powa 
Buffalo feet BEEF, FEET (MEXICO) 

Cow feet GOAT, FEET (INDONESIA) 

Paplet Sea fish  FISH, SEA PERCH (INDONESIA) 

Gulfam (farmed)  FISH (INDIA) 

Gulfam (local)  FISH ROE (MEXICO) 

Morakho  FISH, FRESH (INDONESIA) 

Sivers (farmed)  FISH, GOURAMY, FRESH (INDONESIA) 

Thali  FISH, HIGH FAT (EGYPT) 

Dairy   

Dahi (buffalo) Yoghurt (buffalo)  

Dahi (cow) Yoghurt (cow) YOGURT (EGYPT) 

Gaon jo kher Cow milk MILK, COW, FRESH (MEXICO) 

Lassi (Buffalo) Yoghurt drink (buffalo) BUTTERMILK (INDIA) 

Maoo Dried whole milk 

powder 

MILK, COW, DRIED, WHOLE (MEXICO) 

Mehn jo kher Buffalo milk MILK, BUFFALO (INDIA) 

 UHT packaged milk MILK, COW, WHOLE, UHT (INDONESIA) 

Roots and Tubers   

Aloo Potato POTATO (INDIA) 

Lahori - gagez Sweet potato SWEET POTATO (EGYPT) 

Fats   

Canola oil Canola oil OIL (MEXICO) 

Ghee (buffalo) Ghee (buffalo) BUTTER OIL  (GHEE) (EGYPT) 

Makkhan Butter BUTTER (INDONESIA) 

Mustard seed oil Mustard oil MIXED FAT, ANIMAL/HYDROG VEG OIL 

(EGYPT) 

Soraj mukhi jo tel Sunflower oil SAFFLOWER OIL (INDIA) 

Sugar   

Ganna Sugar cane  SUGARCANE (INDIA) 

New Foods    

 Chicken liver  CHICKEN, LIVER (INDONESIA) 

 Goat brain with head LAMB, HEAD MEAT (EGYPT) 
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Annexure 3. All the foods that were found in the markets of the irrigated rice and wheat 

producing with labour livelihood zone of Shikarpur and the costs per 100g reported by 

market traders, portion sizes and the LACON minimum and maximum constraints. 

 

 

Food list 

Price per 100g 

Portion 

Size 

Minimum 

Constraint 

Maximum 

Constraint 

Season 

1 

Season 

2 

Season 

3 

Season 

4 

MILLET, FINGER, GRAIN OR FLOUR (INDIA) 3.89 3.48 3.44 3.44 36 0.0 7.0 

RICE (EGYPT) 4.95 4.46 4.27 4.40 36 0.0 7.0 

WHEAT, LOCAL (INDIA) 3.31 2.95 2.92 2.91 36 0.0 7.0 

OATS (MEXICO) 5.50 5.25 4.85 4.85 36 0.0 7.0 

BARLEY (EGYPT) 3.74 4.68 3.23 3.20 36 0.0 7.0 

SESAME SEED (EGYPT) 21.00 19.75 19.40 19.50 36 0.0 7.0 

WHEAT, FLOUR (INDONESIA) 3.78 3.53 3.49 3.56 23 7.0 14.0 

MAIZE, GRAIN OR FLOUR, LOCAL (INDIA) 4.00 4.00 4.20 4.20 23 0.0 7.0 

RICE, FLOUR (INDONESIA) 3.57 3.29 3.23 3.33 23 7.0 14.0 

NOODLE, DRIED (INDONESIA) 6.65 5.93 5.87 5.84 36 0.0 7.0 

SEMOLINA (EGYPT) 4.97 4.31 4.27 4.18 36 0.0 7.0 

CHICKPEA (INDIA) 9.02 10.01 10.20 10.48 15 0.0 7.0 

LENTIL (INDIA) 12.08 11.44 12.20 12.15 15 0.0 7.0 

BEAN, MUNG (INDIA) 10.83 10.25 10.33 10.00 15 0.0 7.0 

LENTIL, PEELED (EGYPT) 11.28 10.41 10.16 10.21 15 0.0 14.0 

LENTIL, WHOLE (EGYPT) 9.89 9.17 9.00 8.83 15 0.0 7.0 

BEAN, MUNG, DRY (INDONESIA) 11.96 10.88 10.85 10.46 15 0.0 14.0 

BEAN, MUNG, FLOUR (INDONESIA) 13.05 11.33 11.05 10.98 15 0.0 7.0 

PEA, DRY (EGYPT) 9.58 9.46 9.13 9.25 15 0.0 7.0 

CHICKPEA, WHITE, FOR COOKING (EGYPT) 8.72 9.76 10.31 9.95 15 0.0 14.0 

BEAN, BLACK (MEXICO) 7.50 10.00 10.50 10.50 15 0.0 7.0 

COWPEA, WHOLE DRIED (SENEGAL) 11.17 11.13 11.29 7.25 15 0.0 7.0 

PLUM (EGYPT) 8.81 8.58 6.96 11.75 42 0.0 7.0 

MANGO (EGYPT) 5.77 8.00 7.63 7.46 42 0.0 14.0 

APRICOT (EGYPT) 9.03 10.54 7.38 8.63 42 0.0 7.0 

GRAPE (EGYPT) 13.50 14.50 15.00 15.00 25 0.0 7.0 

SAPODILLA  (SAWO BLUSDRU) (INDONESIA) 7.18 7.12 7.99 7.81 42 0.0 7.0 

CHERRY-LIKE FRUIT (MEXICO) 13.61 11.75 10.50 9.15 25 0.0 7.0 

AISEN BERRIES (SENEGAL) 7.84 11.63 10.00 9.92 42 0.0 7.0 

CANTALOUPE (EGYPT) 4.21 4.58 4.67 4.67 42 0.0 7.0 

PEACH (EGYPT) 7.42 7.75 7.67 7.58 42 0.0 7.0 

BANANA (EGYPT) 6.65 7.92 7.16 7.05 21 0.0 7.0 

DATE (INDONESIA) 7.77 10.93 13.28 12.28 25 0.0 14.0 

MELON, MUSK, OTHER FRUITS (INDIA) 7.94 15.00 15.00 14.50 42 0.0 7.0 

GUAVA (EGYPT)   5.00 5.00 42 0.0 7.0 
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ORANGE (EGYPT)  8.00 7.00  5 0.0 7.0 

COCONUT, DRIED (INDIA) 13.11 13.11   42 0.0 7.0 

APPLE (INDIA) 12.13 11.08 10.86 10.67 42 0.0 7.0 

WATERMELON (EGYPT) 2.17 2.17 2.33 2.50 42 0.0 14.0 

CAULIFLOWER (EGYPT) 5.15 3.38 3.38 3.42 10 0.0 7.0 

ONIONS (INDIA) 3.81 2.86 2.93 2.71 5 7.0 14.0 

OKRA (EGYPT) 4.17 4.48 5.35 5.80 10 0.0 14.0 

CABBAGE (MEXICO) 4.50 3.13 3.17 3.00 10 0.0 7.0 

TURNIP (MEXICO)  3.00 3.00 2.75 10 0.0 7.0 

BEAN, GREEN SNAP, FRESH (SENEGAL) 4.06 3.88 5.63 4.42 10 0.0 7.0 

TARO, STALK, RAW (INDONESIA) 5.18 4.17 5.15 5.21 25 0.0 7.0 

BITTER MELON (INDIA) 3.62 4.25 4.76 4.76 10 0.0 7.0 

CUCUMBER (EGYPT) 4.92 3.28 3.21 3.28 10 0.0 7.0 

RADISH, WHITE, ROOT AND LEAVES, RAW 

(EGYPT) 

2.50 2.50 2.83 3.00 25 0.0 7.0 

PEA, GARDEN (EGYPT)  7.67 7.44 5.67 10 0.0 7.0 

SPINACH (EGYPT) 2.50 2.26 2.30 2.28 15 0.0 14.0 

PUMPKIN (INDIA) 2.81 2.77 2.57 2.72 10 0.0 14.0 

GREENS, MUSTARD (INDONESIA) 2.21 1.83 2.50 2.00 15 0.0 14.0 

PEPPER, GREEN, SWEET (EGYPT) 6.83 7.00 5.88 6.92 10 0.0 7.0 

TOMATO (EGYPT) 9.11 5.06 4.40 4.81 10 7.0 14.0 

GOURD, CALABASH, RAW (INDONESIA) 2.62 2.60 2.85 2.85 10 0.0 14.0 

GOURD, BOTTLE (INDIA) 4.29 3.98 4.38 4.28 10 0.0 7.0 

EGGPLANT (INDIA) 3.09 2.40 2.35 2.26 10 0.0 7.0 

EGG (INDIA) 23.16 15.13 17.55 15.57 20 0.0 14.0 

BEEF, W/BONE (SENEGAL) 21.64 21.63 22.62 20.30 15 0.0 7.0 

WATER BUFFALO, MEAT (INDONESIA) 25.42 24.77 24.70 24.42 15 0.0 7.0 

MUTTON, MEAT (INDONESIA) 54.00 54.00 56.00 55.00 15 0.0 7.0 

BRAIN (EGYPT) 14.00 14.00 14.00 14.00 8 0.0 7.0 

CHICKEN (EGYPT) 26.94 23.81 23.25 23.38 15 0.0 7.0 

BEEF, LIVER (INDONESIA) 25.33 25.00 25.17 25.00 8 0.0 7.0 

BEEF, KIDNEY (MEXICO) 25.25 24.50 24.50 24.50 8 0.0 7.0 

BEEF, HEART (MEXICO) 25.75 25.17 25.17 25.17 8 0.0 7.0 

BEEF, INTESTINES (INDONESIA) 8.63 8.44 9.91 9.31 8 0.0 7.0 

GOAT INTESTINES & STOMACH, RAW 

(KENYA) 

11.88 11.88 12.13 11.88 8 0.0 7.0 

LAMB, KIDNEY (MEXICO) 53.33 52.33 53.63 52.33 8 0.0 7.0 

GOAT, FEET (INDONESIA) 19.56 22.92 35.18 35.10 8 0.0 7.0 

BEEF, FEET (MEXICO) 18.09 20.27 24.71 23.91 8 0.0 7.0 

FISH, SEA PERCH (INDONESIA) 10.75 12.22 15.00 16.63 10 0.0 7.0 

FISH (INDIA) 15.63 15.38 20.00 21.25 10 0.0 7.0 

FISH ROE (MEXICO) 18.67 20.00 28.33 28.00 10 0.0 7.0 

FISH, FRESH (INDONESIA) 20.20 18.75 20.50 24.50 10 0.0 7.0 
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FISH, GOURAMY, FRESH (INDONESIA) 12.00 12.00 12.00 13.50 10 0.0 7.0 

FISH, HIGH FAT (EGYPT) 17.88 17.50 20.00 20.88 10 0.0 7.0 

YOGURT (EGYPT) 7.83 7.00 6.83 6.83 136 0.0 14.0 

MILK, COW, FRESH (MEXICO) 6.00 5.50 5.38 4.75 136 0.0 7.0 

BUTTERMILK (INDIA) 8.00 7.83 7.17 7.08 136 0.0 14.0 

MILK, BUFFALO (INDIA) 6.58 6.27 5.88 5.88 136 0.0 14.0 

MILK, COW, DRIED, WHOLE (MEXICO) 54.00 54.00 54.00 54.00 136 0.0 7.0 

MILK, COW, WHOLE, UHT (INDONESIA) 12.15 12.11 12.15 12.15 136 0.0 14.0 

POTATO (INDIA) 2.22 1.88 1.89 1.99 25 7.0 14.0 

SWEET POTATO (EGYPT) 4.08 3.31 3.31 3.35 25 0.0 14.0 

OIL (MEXICO) 15.50 15.02 14.66 14.76 5 0.0 7.0 

BUTTER OIL  (GHEE) (EGYPT) 63.50 63.75 65.00 64.00 5 0.0 14.0 

SAFFLOWER OIL (INDIA) 15.08 15.08 15.17 15.42 5 0.0 7.0 

BUTTER (INDONESIA) 43.33 40.80 45.83 45.00 5 0.0 7.0 

MIXED FAT, ANIMAL/HYDROG VEG OIL 

(EGYPT) 

15.33 14.52 14.78 14.60 5 0.0 7.0 

SUGARCANE (INDIA) 6.00 4.50 5.00  0 0.0 7.0 

CHICKEN, LIVER (INDONESIA) 14.69 14.50 14.38 14.08 8 0.0 7.0 

LAMB, HEAD MEAT (EGYPT) 16.06 6.06 6.90 16.06 8 0.0 7.0 

CARROT, RED (EGYPT) 6.75 4.00 3.38 3.00 25 0.0 7.0 
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Annexure 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 

%      

calcium 

%       

iron 

%       

zinc 

Breast milk 194 85.1 0 0.0 38.7 61.3 33.8 100.0 100.0 78.0 85.5 64.6 40.2 93.5 100.0 97.8 62.7 52.4 

Mixed fat 5 2.4 816 28.5 15.0 0.0 24.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Oil 5 2.1 715 25.0 12.9 0.0 21.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Rice, flour 19 8.4 652 22.8 21.3 38.7 0.5 0.0 0.0 22.0 14.5 35.4 59.8 6.5 0.0 2.2 37.3 47.6 

Safflower, oil 4 2.0 678 23.7 12.2 0.0 20.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

                   

Total 228 100 2,860 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% RDI Met     100 83 206 66 70 28 43 59 24 32 57 32 8 29 
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Annexure 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 

%      

calcium 

%       

iron 

%       

zinc 

Breast milk 194 68.5 - 0.0 38.7 17.1 62.5 27.2 70.9 18.3 23.8 22.9 8.7 10.9 14.2 31.8 5.5 12.5 

Chicken, leg 9 3.1 271 5.2 5.4 8.4 12.3 0.9 0.0 3.9 4.9 12.4 4.6 0.2 1.2 0.4 7.3 5.2 

Chicke, liver 2 0.6 244 4.7 0.8 3.5 0.8 53.7 3.6 2.7 16.0 7.3 3.2 6.6 71.4 0.1 7.5 3.9 

Chickpea, white 16 5.8 1,556 29.6 21.7 32.2 9.2 0.2 4.5 23.6 9.2 22.5 29.1 49.2 0.0 9.7 35.4 34.4 

Date 0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Greens, mustard 0 0.1 4 0.1 0.0 0.0 0.0 0.1 0.4 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.0 

Guava 0 0.0 1 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Lentil, whole 5 1.9 496 9.5 5.1 10.7 0.5 0.0 2.4 11.0 3.5 9.4 12.2 17.1 0.0 1.2 13.2 10.0 

Millet, finger 17 5.9 610 11.6 16.9 9.3 1.8 0.1 0.0 20.4 8.2 10.8 18.6 1.1 0.0 21.1 12.9 10.9 

Mixed fat 0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Oats 2 0.8 124 2.4 2.8 3.2 1.2 0.0 0.0 7.3 1.0 2.8 1.4 0.4 0.0 0.5 2.9 4.0 

Oil 0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Potato 0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Safflower oil 0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Spinach 16 5.8 389 7.4 0.9 3.2 0.3 14.7 12.0 5.9 10.9 4.1 15.0 12.4 0.0 1.6 13.0 5.3 

Yoghurt 21 7.5 1,553 29.6 7.7 12.5 11.5 2.9 5.9 6.7 22.4 7.7 7.2 2.0 13.2 33.5 2.2 13.8 

                   

Total 283 100 5,247 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% RDI Met     100 300 111 244 100 121 156 167.9% 114 275 404 100 100 124 
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Annexure 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 

Bean, green 3 0.9 112 1.4 0.3 0.4 0.1 0.3 1.7 0.9 0.7 0.6 0.7 0.6 0.0 0.1 1.0 0.6 

Beef, kidney 3 0.9 723 8.9 0.8 3.7 0.6 2.0 0.2 1.6 19.8 5.3 3.9 1.2 36.7 0.2 7.1 4.1 

Brain 3 0.9 376 4.6 1.3 2.3 3.0 0.0 0.2 1.0 1.2 2.4 2.6 0.1 8.7 0.1 3.1 1.8 

Breast milk 194 61.3 - 0.0 38.7 15.5 66.5 27.2 47.5 18.8 17.5 19.9 7.2 10.3 7.1 31.8 5.5 12.1 

Chicken, liver 2 0.5 224 2.8 0.7 2.9 0.7 49.3 2.2 2.6 10.8 5.8 2.5 5.7 32.7 0.1 6.9 3.5 

Chickpea, white 3 1.1 319 3.9 4.4 6.0 2.0 0.0 0.6 5.0 1.4 4.0 5.0 9.5 0.0 2.0 7.3 6.8 

Cowpea 1 0.3 66 0.8 0.9 1.4 0.1 0.0 0.0 2.2 0.4 1.2 0.9 3.1 0.0 0.3 1.7 1.6 

Fish roa 1 0.2 138 1.7 0.4 1.1 0.5 0.6 0.0 0.4 0.5 1.5 1.0 0.2 0.9 0.3 1.0 0.4 

Greens, mustard 11 3.5 239 3.0 0.5 1.9 0.2 4.7 16.7 2.0 1.7 2.1 4.8 5.0 0.0 0.7 3.4 1.1 

Lamb, kidney 0 0.1 125 1.5 0.1 0.3 0.0 0.2 0.0 0.1 1.6 0.4 0.3 0.1 2.9 0.0 0.6 0.3 

Lentil, peeled 11 3.5 1,166 14.4 10.4 20.0 1.1 0.0 3.3 23.3 5.4 16.9 20.9 33.2 0.0 2.5 27.3 19.9 

Lentil, whole 5 1.7 512 6.3 5.2 10.0 0.5 0.0 1.7 11.6 2.7 8.4 10.5 16.6 0.0 1.3 13.7 9.9 

Onions 2 0.6 59 0.7 0.2 0.2 0.0 0.0 0.6 0.3 0.1 0.2 0.9 0.2 0.0 0.0 0.1 0.2 

Potato 9 2.9 186 2.3 2.6 1.4 0.1 0.0 7.2 4.6 0.5 4.1 10.9 0.5 0.0 0.2 1.0 1.4 

Rice, flour 8 2.7 285 3.5 9.3 4.3 0.4 0.0 0.0 2.3 1.3 4.8 4.7 0.3 0.0 0.3 1.4 4.8 

Sesame seed 1 0.2 134 1.7 1.2 0.9 2.9 0.0 0.0 2.4 0.4 1.7 2.1 0.4 0.0 3.0 2.7 2.7 

Spinach 11 3.5 259 3.2 0.6 1.9 0.2 9.8 5.4 4.0 5.4 2.4 8.3 7.8 0.0 1.1 8.7 3.4 

Taro 2 0.5 63 0.8 0.1 0.3 0.0 0.6 2.3 0.3 0.2 0.3 0.7 0.7 0.0 0.1 0.5 0.2 

Tomato 4 1.2 238 2.9 0.2 0.2 0.1 0.4 4.0 1.0 0.5 0.6 1.2 0.3 0.0 0.0 0.5 0.2 

Wheat, flour 8 2.7 304 3.8 9.4 6.6 0.7 0.0 0.0 3.9 0.9 6.4 1.3 0.9 0.0 0.6 2.9 3.0 

Yoghurt 35 11.2 2,560 31.7 12.7 18.8 20.2 4.9 6.5 11.4 27.3 11.0 9.8 3.1 10.9 55.3 3.7 22.0 

                   

Total 316 100 8,086 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% RDI met     100 331 104 244 151 119 213 192 137 295 803 100 100 129 
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Annexure 7. Data used to estimate the annual yields of the vegetables that households targeted by the WINS garden intervention will be 

growing.  

 

Vegetable 

Name 

No. of 

Plants Yield/plant 

Total yield per 

household (KG) 

85% consumption 

(Kg) 

15% sold 

(Kg) 

Average cost per 

1Kg (currently 

on market) 

Amount of income 

generated by year 

(PKR) 

Okra 156 1 Kg 156 133 23 49.52 1,159 

Cucumber 30 2.5 kg 75 64 11 36.71 413 

Peas 69 600 g 41 35 6 69.24 426 

Cabbage 69 0.75 kg 52 44 8 34.48 269 

Carrot 121 130 g 157 133 24 42.81 1,008 

Tomato 44 2.5 kg 110 94 17 58.45 964 

Potato 69 1 kg 69 59 10 19.73 204 

Onion 273 100 g 27 23 4 30.77 125 

Hot peppers 44 1.5 kg 66 56 10 66.56 659 

Turnip 69 150 g 10 9 2 29.17 44 
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Annexure 8. The absolute weight and cost of the foods selected for the HEA/CoD family for the whole year for the LACON diet and the 

WINS kitchen garden intervention, 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 

Buffalo, kidney 48 1.4 11,836 7.2 0.8 3.6 0.5 1.8 0.2 1.6 20.1 5.4 3.1 1.2 43.0 0.2 6.5 3.6 3.1 

Cabbage (kitcehn garden) 42 1.2 - - 0.1 0.2 0.0 0.0 2.8 0.4 0.2 0.2 0.5 0.4 - 0.1 0.3 0.1 0.1 

Carrot (kitcehn garden) 127 3.8 - - 1.0 0.6 0.1 19.6 0.8 1.1 1.2 1.3 6.0 0.7 - 0.2 1.2 1.1 2.4 

Chicken, liver 27 0.8 3,864 2.4 0.7 3.0 0.8 48.2 2.0 2.8 11.5 6.3 2.0 6.0 40.4 0.2 6.6 3.2 1.5 

Coconut, dried 101 3.0 13,258 8.1 12.4 3.0 35.2 - 2.0 4.1 0.6 3.4 1.9 2.0 - 1.6 7.7 6.3 13.1 

Cumcumber (kitchen garden) 60 1.8 - - 0.1 0.2 0.0 0.1 1.0 0.3 0.2 0.3 0.5 0.3 - 0.1 0.3 0.3 0.3 

Daal masoor 25 0.7 2,493 1.5 1.3 2.7 0.1 0.0 0.4 3.2 0.7 2.4 2.2 4.6 - 0.4 3.4 2.4 2.4 

Daal masoor sabit 66 2.0 5,889 3.6 3.5 7.2 0.4 0.0 1.1 8.7 2.0 6.4 6.0 12.3 - 1.1 9.2 6.5 6.5 

Dal channa 233 6.9 21,718 13.2 17.3 24.7 8.2 0.1 2.3 21.4 5.9 17.3 16.2 40.3 - 9.4 27.9 25.5 31.4 

Greens, mustard 237 7.0 4,935 3.0 0.6 2.5 0.2 5.7 19.6 2.7 2.3 2.9 4.9 6.6 - 1.1 4.1 1.3 2.1 

Hot pepper 53 1.6 - - 0.2 0.3 0.1 0.2 19.2 0.8 0.3 0.7 2.1 0.4 - 0.0 0.5 0.3 0.4 

Mixed fat 22 0.7 3,233 2.0 3.4 - 11.4 - - - - - - - - - - - - 

Oil 22 0.7 3,231 2.0 3.4 - 11.4 - - - - - - - - - - - - 

Okra (kitchen gaden) 126 3.7 - - 0.8 1.1 0.2 0.7 4.2 2.5 2.0 1.7 1.4 1.6 - 0.4 2.6 1.4 1.9 

Onion 22 0.6 - - 0.2 0.1 0.0 - 0.4 0.3 0.1 0.2 0.5 0.1 - 0.0 0.1 0.1 0.2 

Onion (kitchen garden) 53 1.6 1,713 1.0 0.4 0.3 0.1 - 0.9 0.6 0.2 0.4 1.3 0.3 - 0.1 0.2 0.3 0.5 

Peas (kitchen garden) 33 1.0 - - 0.5 0.8 0.0 0.2 1.5 2.5 0.8 1.3 1.4 0.8 - 0.1 0.8 1.1 0.8 

Potato 264 7.8 5,387 3.3 4.2 2.4 0.1 - 11.3 8.3 0.8 7.4 14.9 0.9 - 0.4 1.7 2.2 5.0 

Potato (kitchen garden) 56 1.6 - - 0.8 0.5 0.0 - 2.2 1.6 0.2 1.4 2.8 0.2 - 0.1 0.4 0.5 1.2 

Rice, flour 243 7.2 8,246 5.0 15.2 7.4 0.8 - - 4.2 2.3 8.6 6.4 0.6 - 0.6 2.3 7.5 6.8 

Spinach 317 9.4 7,512 4.6 1.0 3.3 0.3 16.1 8.4 7.3 9.6 4.3 11.3 13.8 - 2.1 14.0 5.3 6.0 

Sunflower oil 6 0.2 883 0.5 0.9 - 3.0 - - - - - - - - - - - - 

Tomato 106 3.1 6,901 4.2 0.4 0.4 0.2 0.7 6.3 1.8 0.8 1.1 1.6 0.6 - 0.0 0.8 0.3 1.1 

Tomato (kitchen garden) 89 2.6 - - 0.3 0.4 0.1 0.6 5.6 1.5 0.7 0.9 1.3 0.5 - 0.0 0.7 0.2 0.9 

Turnip 8 0.2 - - 0.0 0.0 0.0 - 0.5 0.1 0.0 0.1 0.2 0.0 - 0.0 0.0 0.1 0.1 



84 

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 

Wheat, flour 243 7.2 8,806 5.4 15.3 11.4 1.3 - - 7.0 1.5 11.5 1.8 1.7 - 1.1 4.6 4.8 8.9 

Yoghurt 750 22.2 54,475 33.1 15.2 23.9 25.3 5.9 7.4 15.1 35.9 14.6 9.9 4.0 16.6 80.7 4.3 25.3 3.3 

                    

Total 3,375 100 164,381 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% RDI met     100 241 100 405 267 121 213 181 153 268 634 100 100 205  
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Annexure 9. The nutrient composition of a generic infant formula entered into the Cost of 

the Diet software 

 

Nutrients 

Amount per 100g 

powder 

Energy (Kcal) 409.00 

Fat (g) 9.00 

Protein (g) 13.50 

Vitamin A (RAE) 310.00 

Vitamin C (mg) 45.00 

Vitamin B1 (mg) 0.8 

Vitamin B2 (mg) 0.5 

Niacin (mg) 4.50 

Vitamin B6 (mg) 0.30 

Folate (mcg) 35.00 

Vitamin B12 (mcg) 1.00 

Panthothenic acid (mg) 2.50 

Calcium (mg) 114.00 

Iron (mg) 7.50 

Zinc (mg) 3.00 
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Annexure 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 

Brain 3 1.2 408 4.1 1.4 2.2 3.4 - 0.3 1.0 1.3 2.6 2.7 0.1 12.1 0.1 3.3 1.6 

Breast milk 97 39.8 - - 19.3 6.9 34.8 13.6 35.5 9.1 8.8 10.1 3.5 5.2 4.5 10.8 2.8 4.9 

Chicken, liver 2 0.8 296 3.0 1.0 3.4 1.0 65.0 4.3 3.3 14.3 7.8 3.2 7.5 55.4 0.1 9.0 3.7 

Cowpea 1 0.3 51 0.5 0.7 1.0 0.1 0.0 - 1.7 0.3 0.9 0.7 2.4 - 0.1 1.3 1.0 

Daal masoor 6 2.5 651 6.6 5.8 10.0 0.6 0.0 2.8 12.5 3.0 9.5 11.3 18.4 - 1.0 15.2 9.0 

Daal masoor sabit 5 2.2 512 5.2 5.2 9.0 0.6 0.0 2.5 11.3 2.7 8.6 10.2 16.6 - 0.9 13.7 8.1 

Dal channa 11 4.5 1,037 10.5 14.5 17.4 6.8 0.1 3.0 15.7 4.5 13.2 15.7 30.9 - 4.4 23.6 18.1 

Greens, mustard 3 1.2 64 0.6 0.1 0.5 0.1 1.2 6.7 0.5 0.5 0.6 1.2 1.3 - 0.1 0.9 0.2 

Onion 2 0.7 59 0.6 0.2 0.2 0.0 - 0.8 0.3 0.1 0.2 0.9 0.2 - 0.0 0.1 0.2 

Potato 9 3.7 186 1.9 2.6 1.2 0.1 - 10.8 4.5 0.5 4.2 10.6 0.5 - 0.1 1.0 1.2 

Rice, flour 8 3.4 285 2.9 9.3 3.8 0.5 - - 2.3 1.3 4.8 4.5 0.3 - 0.2 1.4 3.9 

Sesame seed 2 0.8 386 3.9 3.4 2.3 8.8 0.0 - 6.8 1.2 5.1 5.9 1.2 - 5.8 8.0 6.4 

Spinach 11 4.5 259 2.6 0.6 1.7 0.2 9.8 8.0 3.9 5.4 2.4 8.0 7.8 - 0.7 8.7 2.8 

Tomato 4 1.5 238 2.4 0.2 0.2 0.1 0.4 6.0 1.0 0.5 0.6 1.1 0.3 - 0.0 0.5 0.2 

Whear, flour 9 3.8 336 3.4 10.4 6.5 0.9 - - 4.1 1.0 7.2 1.4 1.0 - 0.4 3.2 2.8 

Yoghurt (cow) 70 28.9 5,115 51.8 25.3 33.6 42.1 9.7 19.3 22.0 54.7 22.3 19.1 6.2 27.9 75.1 7.3 35.9 

                   

Total 243 100 9,882 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% RDI met     100 369 100 244 100 123 211 190 141 293 630 147 100 157 
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Annexure 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% fresh 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 

Brain 3 1.00 408 3.54 1.46 2.28 3.50 - 0.26 1.08 1.21 2.56 2.52 0.13 11.80 0.12 3.47 1.86 

Breast milk 97 33.26 - - 19.66 7.16 36.33 13.61 34.69 9.41 8.28 9.97 3.25 5.07 4.43 12.73 2.86 5.72 

Buffalo kidney 1 0.26 191 1.66 0.23 0.90 0.16 0.52 0.07 0.43 4.96 1.40 0.95 0.30 12.10 0.04 1.96 1.02 

Chicken, liver 2 0.60 251 2.18 0.85 2.98 0.92 55.23 3.57 2.89 11.44 6.56 2.51 6.31 45.77 0.11 7.98 3.67 

Daal masoor 8 2.71 842 7.31 7.66 13.38 0.83 0.03 3.53 16.77 3.66 12.21 13.67 23.56 - 1.47 20.49 13.59 

Daal masoor sabit 5 1.88 512 4.45 5.30 9.27 0.58 0.02 2.45 11.62 2.53 8.46 9.47 16.32 - 1.02 14.19 9.41 

Dal channa 11 3.75 1,037 9.01 14.70 18.00 7.14 0.12 2.93 16.17 4.27 13.06 14.60 30.42 - 5.17 24.51 20.97 

Greens, mustard 6 2.05 127 1.10 0.28 0.97 0.11 2.55 13.38 1.11 0.88 1.16 2.37 2.69 - 0.32 1.94 0.59 

Milk, cow, fresh 96 33.13 5,358 46.55 19.88 21.74 36.20 14.92 8.64 17.85 40.05 19.87 20.91 3.57 18.18 52.10 5.22 19.00 

Onion 2 0.63 59 0.51 0.25 0.18 0.04 - 0.82 0.34 0.09 0.23 0.85 0.17 - 0.03 0.11 0.18 

Potato 9 3.13 186 1.62 2.64 1.28 0.09 - 10.60 4.63 0.44 4.11 9.86 0.50 - 0.17 1.08 1.34 

Rice, flour 8 2.88 285 2.47 9.44 3.95 0.48 - - 2.32 1.23 4.78 4.23 0.31 - 0.25 1.48 4.54 

Spinach 11 3.75 259 2.25 0.61 1.77 0.21 9.81 7.83 4.04 5.07 2.38 7.50 7.67 - 0.85 9.03 3.23 

Tomato 4 1.25 238 2.07 0.23 0.23 0.11 0.43 5.87 1.01 0.44 0.61 1.05 0.31 - 0.01 0.54 0.18 

Wheat, flour 8 2.88 304 2.64 9.52 6.07 0.81 - - 3.87 0.82 6.40 1.21 0.93 - 0.46 2.97 2.89 

Yoghurt (cow) 20 6.86 1,453 12.63 7.30 9.85 12.49 2.75 5.37 6.47 14.64 6.25 5.05 1.72 7.72 25.14 2.16 11.80 

                   

Total 291 100 11,510 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% RDI met     100 362 100 244 103 122 225 197 156 299 643 128 100 140 
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Annexure 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 

breast milk replaced with 25g of 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 126 53.8 - - 25.2 12.5 45.3 43.3 39.0 12.5 16.0 16.9 6.4 16.6 16.4 15.7 1.1 8.5 

Chicken, liver 0 0.1 38 0.3 0.1 0.6 0.1 20.1 0.5 0.4 2.5 1.3 0.6 2.4 19.4 0.0 0.4 0.6 

Dal channa 8 3.3 723 6.2 10.3 17.3 4.9 0.2 1.8 11.7 4.5 12.2 15.9 54.7 - 3.5 5.3 17.1 

Infant formula 9 3.9 5,643 48.1 11.4 11.6 7.6 19.4 31.7 34.3 16.6 12.7 15.0 4.9 12.2 14.4 85.9 15.4 

Onion 2 0.8 59 0.5 0.2 0.2 0.0 - 0.7 0.3 0.1 0.3 1.3 0.4 - 0.0 0.0 0.2 

Potato 10 4.4 209 1.8 2.9 1.9 0.1 - 10.3 5.3 0.7 6.1 17.0 1.4 - 0.2 0.4 1.7 

Rice, flour 14 5.8 455 3.9 15.0 8.6 0.7 - - 3.8 3.0 10.1 10.4 1.3 - 0.4 0.7 8.4 

Sesame seed 3 1.1 513 4.4 4.5 4.3 11.7 0.0 - 9.5 2.3 8.7 11.1 3.8 - 8.6 3.3 11.2 

Tomato 4 1.6 238 2.0 0.2 0.3 0.1 1.1 5.1 1.0 0.7 0.8 1.6 0.8 - 0.0 0.2 0.2 

Wheat, flour 12 5.0 423 3.6 13.0 11.3 1.1 - - 5.5 1.7 11.6 2.5 3.2 - 0.6 1.2 4.6 

Yoghurt 47 20.3 3,443 29.3 17.1 31.4 28.4 16.0 11.0 15.6 51.8 19.4 18.2 10.3 52.1 56.5 1.5 32.1 

                   

Total 234 100 11,744 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% RDI met     100 263 100 100 118 115 151 146 100 110 229 132 318 118 
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Annexure 13. Nutrient composition of 100g raw and cooked spinach, potato and tomato 

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 

 

Nutrient 

Nutrient content of 

potato (100g raw) % loss 

Nutrient content of 

potato (100g cooked) 

Energy (Kcal) 93.00 0.00 93.00 

Fat (g) 0.10 0.00 0.10 

Protein (g) 2.00 0.00 2.00 

Vitamin A (RAE)  0.00 0.00 0.00 

Vitamin C (mg) 13.00 25.00 9.75 

Vitamin B1 (mg) 0.11 20.00 0.09 

Vitamin B2 (mg) 0.02 5.00 0.02 

Niacin (mg) 1.90 5.00 1.81 

Vitamin B6 (mg) 0.30 5.00 0.29 

Folate (mcg) 9.00 25.00 6.75 

Vitamin B12 (mg) 0.00 0.00 0.00 

Panthothenic acid (mg) 0.56 0.00 0.56 

Calcium (mg) 1.25 5.00 1.19 

Iron (mg) 0.02 5.00 0.02 

Zinc (mg) 0.30 5.00 0.29 

Magnesium (mg) 25.00 5.00 23.75 

Copper (mg) 0.20 5.00 0.19 

 

Nutrient 

Nutrient content of 

tomato (100g raw) % loss 

Nutrient content of 

tomato (100g cooked) 

Energy (Kcal) 21.00 0.00 21.00 

Fat (g) 4.60 0.00 4.60 
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Nutrient 

Nutrient content of 

tomato (100g raw) % loss 

Nutrient content of 

tomato (100g cooked) 

Protein (g) 0.30 0.00 0.30 

Vitamin A (RAE)  43.50 15.00 36.98 

Vitamin C (mg) 0.06 20.00 0.05 

Vitamin B1 (mg) 0.05 20.00 0.04 

Vitamin B2 (mg) 0.60 5.00 0.57 

Niacin (mg) 0.08 10.00 0.07 

Vitamin B6 (mg) 15.00 5.00 14.25 

Folate (mcg) 0.00 40.00 0.00 

Vitamin B12 (mg) 0.25 0.00 0.25 

Panthothenic acid (mg) 5.00 0.00 5.00 

Calcium (mg) 24.00 5.00 22.80 

Iron (mg) 0.00 0.00 0.00 

Zinc (mg) 0.07 0.00 0.07 

Magnesium (mg) 222.00 0.00 222.00 

Copper (mg) 0.11 10.00 0.10 
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Annexure 14. The absolute weight and cost of the foods selected for the HEA/CoD family for the whole year for the LACON diet with 

cooked 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 

Aisen berries 4 0.1 313 0.2 0.0 0.0 0.0 0.1 3.9 0.1 0.0 0.1 0.0 0.0 - 0.0 0.0 0.0 0.1 

Cabbage, cooked 106 3.7 3,892 2.7 0.4 1.7 0.2 6.5 5.1 2.6 4.1 1.9 1.1 4.4 - 0.9 5.8 2.5 - 

Chicken, liver 27 1.0 3,921 2.7 0.7 3.5 0.8 48.9 5.5 3.1 12.9 7.7 0.5 7.6 75.7 0.2 6.7 3.7 2.5 

Coconut, dried 33 1.2 4,363 3.0 4.1 1.2 11.6 - 1.8 1.5 0.2 1.4 0.2 0.8 - 0.5 2.5 2.3 7.3 

Daal masoor sabit 15 0.5 1,337 0.9 0.8 1.9 0.1 0.0 0.7 2.1 0.5 1.7 0.4 3.4 - 0.2 2.1 1.7 2.5 

Dal channa 227 8.0 21,473 14.8 16.9 28.1 8.0 0.1 6.0 22.8 6.4 20.4 4.3 48.6 - 9.2 27.2 28.1 52.1 

Guava 3 0.1 149 0.1 0.0 0.0 0.0 0.0 4.5 0.0 0.0 0.1 0.0 0.0 - 0.0 0.0 0.0 0.1 

Millet, finger 209 7.4 7,609 5.3 11.9 7.3 1.4 0.1 - 17.7 5.2 8.8 2.4 1.0 - 18.0 8.9 8.0 2.6 

Mixed fat 45 1.6 6,680 4.6 6.9 - 23.3 - - - - - - - - - - - - 

Mustard greens, cooked 317 11.2 6,913 4.8 1.3 5.0 0.5 19.6 15.4 7.9 12.3 5.6 3.2 13.2 - 2.6 17.5 7.6 - 

Oil 28 1.0 4,101 2.8 4.2 - 14.4 - - - - - - - - - - - - 

Onion 53 1.9 1,713 1.2 0.4 0.4 0.1 - 2.3 0.7 0.2 0.5 0.3 0.4 - 0.1 0.2 0.3 0.9 

Pepper, green 2 0.1 130 0.1 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 

Potato, cooked 264 9.3 5,387 3.7 4.2 2.8 0.1 - 22.8 7.4 0.9 8.5 3.9 0.8 - 0.4 1.4 2.4 - 

Rice, flour 243 8.6 8,246 5.7 15.2 8.6 0.8 - - 4.6 2.6 10.4 1.7 0.7 - 0.6 2.3 8.5 11.5 

Sesame seed 1 0.0 169 0.1 0.1 0.1 0.2 0.0 - 0.2 0.0 0.2 0.0 0.0 - 0.3 0.2 0.2 0.9 

Spinach, cooked 317 11.2 7,512 5.2 1.3 5.0 0.5 19.6 15.4 7.9 12.3 5.6 3.2 13.2 - 2.6 17.5 7.6 - 

Sunflower oil 30 1.0 4,489 3.1 4.5 - 15.4 - - - - - - - - - - - - 

Tomato, cooked 106 3.7 6,901 4.8 0.4 0.2 2.5 0.6 0.0 1.3 10.6 0.1 76.2 - 1.3 3.0 - 0.2 - 

Wheat, flour 243 8.6 8,806 6.1 15.3 13.3 1.3 - - 7.6 1.7 13.9 0.5 2.1 - 1.1 4.6 5.4 15.2 

Yoghurt 561 19.8 40,794 28.2 11.4 20.8 18.9 4.4 14.9 12.3 29.8 13.2 2.0 3.7 23.0 60.3 3.2 21.4 4.2 

                    

Total 2,830 100 144,898 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% RDI met     100 205 100 405 100 110 191 149 564 215 343 100 100 182  
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Annexure 15. The absolute weight and cost of the foods selected for the family for the whole year for a nutritious diet with the prices 

averaged by food group, 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 

Chicken, liver 36 1.8 7,713 5.9 1.0 3.5 1.0 65.0 7.3 1.8 14.5 7.7 4.1 18.5 91.6 0.1 8.8 3.6 2.3 

Chickpea, white 8 0.4 903 0.7 0.6 0.8 0.3 0.0 0.2 0.4 0.2 0.5 0.9 3.2 0.0 0.2 1.0 0.7 1.3 

Coconut 39 1.9 3,492 2.7 4.8 1.0 13.6 0.0 2.1 0.8 0.2 1.2 1.1 1.8 0.0 0.4 3.0 2.0 6.0 

Milk, cow, dried 312 15.4 48,062 37.0 26.8 31.7 45.7 10.0 19.4 8.2 55.4 27.8 17.0 8.2 8.4 87.0 6.3 22.1 3.8 

Noodle 31 1.5 1,277 1.0 1.7 1.2 1.0 0.0 0.0 0.2 0.2 1.2 0.7 0.4 0.0 0.1 0.5 0.7 1.0 

Oats 853 42.1 35,399 27.2 56.7 55.4 27.4 0.8 0.0 79.9 15.3 49.5 29.3 18.6 0.0 9.6 57.8 62.3 69.5 

Pepper, green 12 0.6 450 0.3 0.0 0.0 0.0 0.0 9.8 0.1 0.1 0.1 0.6 0.2 0.0 0.0 0.1 0.1 0.1 

Potato 239 11.8 8,321 6.4 3.8 1.9 0.1 0.0 27.5 3.6 0.7 6.1 20.5 1.9 0.0 0.3 1.5 1.7 5.4 

Safflower oil 20 1.0 6,045 4.7 3.0 0.0 10.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Spinach 475 23.4 18,325 14.1 1.5 4.4 0.5 24.2 33.7 5.2 13.5 5.8 25.8 47.2 0.0 2.3 21.0 6.7 10.7 

                    

Total  2,025 100 129,986 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% RDI Met     100 270 100 405 100 253 227 198 100 117 377 139 100 245  
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Annexure 16. 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 

Aisen berries 21 1.5 0.2 0.0 0.0 0.4 20.2 0.4 0.1 0.2 0.7 0.3 0.0 0.0 0.1 0.0 0.3 

Beef, kidney 253 17.9 4.1 13.4 1.6 9.8 2.2 8.6 35.2 18.7 21.3 16.5 76.3 0.3 34.4 14.1 13.5 

Chicken, liver 34 2.4 0.9 2.6 0.5 60.6 6.8 3.4 4.8 5.1 3.3 20.1 17.0 0.0 8.2 3.0 1.5 

Cowpea 36 2.6 1.9 2.3 0.1 0.0 0.0 5.4 0.3 1.9 2.3 20.2 0.0 0.2 3.8 2.5 3.1 

Guava 9 0.7 0.1 0.0 0.0 0.1 14.4 0.1 0.0 0.1 0.3 0.1 0.0 0.0 0.0 0.0 0.1 

Lamb, kidney 6 0.5 0.1 0.3 0.0 0.2 0.1 0.2 0.9 0.5 0.5 0.4 1.9 0.0 0.9 0.4 0.3 

Milk, cow, dried 907 64.1 77.9 72.9 75.7 28.9 56.2 48.7 56.8 57.8 42.5 27.7 4.8 88.1 18.3 56.1 7.7 

Sesame seed 149 10.5 14.7 8.4 21.9 0.0 0.0 33.2 2.0 15.7 29.0 14.7 0.0 11.4 34.2 23.9 73.5 

                  

Total 1415 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

% RDI Met   100 341 175 405 100 123 644 277 115 100 1900 400 100 281  

 


