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In the earlier units on nutritional problems, we learnt that there are inany causes of 
malnutrition, socioeconomic cause, being one of them. When economic condition of 
the people is poor, they have inadequate access to food and health services, which 
contributes to poor nutritional status. We also studied that some micronutrient 
deficiencies like anaemia and iodine deficiency compromise on mental and physical 
work capacity, which leads to lowered productivity of individuals at work. This, in 
turn, leads to reduction in wages earned and poor economic condition. So we can 
see that poor economic status contributes to malnutrition and malnutrition contributes 
to poor economic status. There is a mutual cause and effect relationship between 
malnutrition and economic status. In this unit, we are going to explore this relationship 
in detail. We are going to study about economics of health and economic cpnsequences 
of malnutrition. Since nutrition is a determinant of health, we will discuss about 
nutrition economics under which we will focus our discussion oil food resources and 
their efficient utilization to improve nutritional status of individuals. At the end, we will 
explore the concept of economic evaluation of healthlnutrition interventions. 

Objectives 

After studying this unit, you will be able to: 

e explain the concept of health economics, 

@ describe econon~ic consequences of malnutrition, 

a discuss economics of nutrition, 

@ explain the food security and issues related to food production, and 

enumerate the concept of economic evaluation of malnutrition. 



5.2 HEALTH ECONOMICS 
Health economics concentrates on application of the principles and rules of economics 

in the sphere of health. In broad terms, it includes analysis and evaluation of health 
policy and the health system .from an*economic perspecti&. In particular, it includes 
health system planning, market mechanisms, demand and supply of health care, 
economic evaluation of individual diagnost'ic and therapeutic procedures, 
determinants of health and its evaluation, and evaluatio~z of the pe~fotmance of 
lzealtlz care systems in tenns of equity and efficiency. The process involves 
calculating the cost incurred to tackle the problem and the consequences, which a i s e  
because of the problem. A decision is  then taken in where to invest so that ~llaximuln 
benefits are achieved with the existing resqurces. In general the costs and consequences 
from a health perspective are given in Table 5.1. It shows various direct, indirect 
and tangibb costs involved in managing the problems. It also shows the consequences 
like morbidity, nlortality and pain suffering as a result of the occurrence of problems. 

Table 5.1: Cost of managing health problems and consequences 

Analysis and evaluation of health policy and system is important because it helps us 
to plan the targeting of health resources required for alleviating the problems. We 
already know that there are multiple causes of ~nalnutrition, so just focusing on health 
resources will not help solve the proble~ns. Since nutrition is a determinanl. of health, 
focus on food resources becomes very critical. We will discuss food resources in 
detail under nutrition economics in section 5.4 later. Now let us review the economics 
aspects of causes and consequences of malnutlrition. 

Cost of managing the health 
problems 

e Direct 

- Capital-land, 
building 

- Operating-staff, 
overheads 

@ Indirect 
- Production loss 
- Transportation 
- Boarding & lodging 

e Intangible 

- Pain, Suffering, Grief 
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Consequences of health problems 

e Physical functioning 
- Morbidity, and Mortality 
- Disability 

9 Resources use 
- Cost averted by health care system in 

the form of treatment 
- Productivity loss averted 

e Social and emotional functioning 
- Pain, Suffering, Grief 

e Changes in quality of life, 
e Friends and Family 

-I 

CONSEOUENCES 
What is malnutrition? Malnutrition can be defined as a pathological condition 
resulting from a relative or absolute deficiency or excess of one or more of the 
essential nutrients. From a nutritional standpoint, the condition can fall undcr the 
lollowing 4 categories as shown in Table 5.2. These categories are undernuti.ition, 
overnutrition, iinbalance of nutrients and specific deficiencies of nutrients. 

Table 5.2: Classification of malnutrition based on nutrient intake 
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S.No, 

1. 
2.' 
3. 

. 4. 

Type 
Undernutrition 
Overnutrition 
Imbalance 
Specific deficiency 

Nutrient intake 

hadequate 
Excess 
Disproportionate 
Relative or absolute lack of 
an individual nutrient 



Public Nutrition Let us now understand the causes of malnutrition before we explain the consequences 
of malnutrition. We have read about causes of malnutrition in Unit 3. We will recapitulate 
these now. 

5.3.1 Causes of Malnutrition 
You may recall studying about the causes of malnut~ition earlier in Unit 2. The causes 
of malnutrition are classified as immediate (individual level), underlj~irzg (household or 
family level) and basic (societal level) causes as highlighted in Figure 5.1 whereby 
factors at one level influence other levels. Each of these factors is essential, but is not 
sufficient in itself to achieve nutrition security. One of the importait factors, which act 
at the individual level, is the socio-economic status. Other factors at the individual and 
household level include availability or accessibility of food, poor knowledge about 
balanced diet etc. You would note here that poverty affects almost every factor acting at 
the individual level as shown in Figure 5.1. For example, you can see in Figure 5.1 that 
when people do not have enough money, they may not be able to purchase enough food 
for their families and/or access health services whicl~ leads to malnutrition. The proble~ns 
at the societal level include that of educational status, performance of agricultural sector, 
policies related to food imports contributing to malnutrition. 

consequences 

Inadequate1 
Inappropriate 
dietary intake 

Insufficient 
health services 

*ss to f o o v  and unhealthy 

Inadequate environment 

education 

Formal and Non- 

Political and ideological 

Economic sructure 

Immediate 

Underlying 
causes 

\ resources 1 

Figure 5.1: Malnutrition and its' causes 

You must have heard mtiny times that cause of hunger is poverty. However, hunger 
also leads to poverty. So poverty and hunger have mutual cause and effect relationship. 
That is, poverty leads to hunger and hunger leads to poverty. Let us see how. 

Poverty nizd hunger - muttially causes, devastating efects 

Measures of food deprivation, nutrition and poverty are strongly correlated. Countries 
with a high prevalence of undemourishn~ent also have high' prevalence of stunted and 
underweight children. In these countries, a high percentage of the population lives in 
conditions of extreme poverty. In countries where a high proportion of the population 
is undernourished, a comparably high propostion st~uggles to survive on less than US$1 
per day. While poverty is undoubtedly a cause of hunger, hunger can also be a cause 
of poverty. Hunger often deprives impoverished people of the one valuable resource 
they can call their own: the strength and skill to work productively. Numerous studies 
have confirmed that hunger se

r

iously impairs 'the ability of the poor to develop their 
skills and reduces the productivity of their labour. 



Hunger in childhood impairs mental and physical growth, crippling the capacity to learn 
and earn. Evidence from household food surveys in developing countries shows that 
adults with smaller and sligliter body frames caused by undernourishment earn lower 
wages in jobs involving physical labour. Other studies have foun'd that a 1 percent 
increase in the Body Mass Index (BMI, a measure of weight over height square) is 
associated with an increase of more than 2 percent in wages for those toward the 
lower end of the BMI range. 

Micronutrient deficiencies can also reduce work capacity. Surveys suggest that iron 
deficiency anaemia reduces productivity of manual labourers by up to 17 percent. As 
a result, hungry and malnourished adults earn lower wages. And they are frequently 
unable to work as many hours or years as well-nourished people, as they fall sick more 
often and have shorter life spans. This then brings us to the issue of economic 
consequences of malnutrition. We have read about consequences of malnutrition in 
Unit 3. We will recapitulate this here and then study about economic consequences of 
malnutrition. Let us first recapitulate consequences of malnutrition. 

5.3.2 Consequences of Malnutrition 

Malnutrition manifests itself in terms of illness and death in all age groups. Children, 
pregnant women, nursing mothers and elderly are particularly vulnerable to the effects 
of malnutrition. Let us closely look at the effects of Malnutrition in children. 

Malnutrition contributes to more tlzan half of child deaths worldwide. 

Fifty-six percent of deaths arnong pre-school children in the developing wo11d are due 
to the underlying effects of malnutrition on disease, but conventional methods of 
classifying deaths by cause have misleadingly attsibuted only about five percent of child 
deaths to malnutrition. 

Tlze risk of death rises as the grade of malnourisliment increases among 
children from mild to moderate to severely malnourished. 

It was previously thought that only severely millnourished children were at increased 
risk of dying, but recent studies show that even mild and moderately malnourished 
children are at increased risk of death because of their poor nutritional status. On an 
average, a child who is severely underweight is 8.4 times more likely to die from 
infectious diseases than a well-nourished child. Childsen who are inoderalely underweight 
and mildly underweight are 4.6 and 2.5 times, respectively more likely to die than well- 
nourished children. It is estimated that the vast majority (83%) of all malnutrition 
related deaths worldwide occur in children who are mildly and moderately underweight 
because of their total number. Programmes directed only at treating severe malnutrition, 
therefore, will have only a minor impact on child moftality rates. 

The synergistic contribution of malnutrition to child mortality is consistent 
across populations and can be estimated at tlze country level from weight- 
for-age prevalence data. 

Analysis show that the quantitative relationship between malnutrition and mortality is 
remarkably consistent across various populations representing diverse ecological, disease 
and cultural environments. The percentage of all malnutrition-related deaths that occur 
in mildly and moderately malnourished children can also be estimated fro111 weight-for- 
age prevalence data, 

As discussed earlier, malnutrition affects vulnerabIe population across all age groups. 
Table 5.3 summarizes consequences of malnutrition in the other vulnerable population 
like pregnant and lactating mothers adults and older adults. 
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' Public Nutrition Table 5.3: Consequences of malnutrition 

Pregnant and lactating mothers 

PEM, IDD, VAD, IDA, 

Common nutritional diorders 

Folate deficiency, calcium 

Consequences 

deficiency. 

-- - - 

Insufficient weight gain in pregnancy, 
Maternal anaemia, maternal mortality, 
Increased risk of infection, night 
blindness, Low birth weight leading to 
high risk of infant death 

I Intergenerntional cycle 

PEM, IDD, VAD, IDA, 
Folate deficiency, calcium deficiency 

Deficiencies passed on to the child who 
may then pass them on to the 
subsequent generation 

Adults 

The discussion above focussed on the consequences of malnutrition across pregnant 
and lactating women, children, adults and older adults. We may conclude that when 
people have illnesses as a result of malnutrition, it compromises on their work productivity. 
Let us now atudy effects of malnutrition on economic productivity of people or, in 
other words, economic consequences of malnutrition. 

PEM, obesity, IDA and diet related 
diseases 

Elderly 

Economic conseque~zces of malnutrition 

Thinness, Lethargy, Obesity, Heart 
disease, Diabetes, cancer, hypertension 
Anaemia. 

PEM, D A Y  Obesity, osteoporosis, diet 
related diseases. 

Figure 5.2 explains the economic consequences of malnutrition. You would note from 
the Figure 5.2 that the economic productivity of the individual, influences the household 
income, which influences thk household food availability and food allocation in the 
family. When household real income falls as a result of low economic productivity, 
families have less food available for different members of the families. Thus food 
consumption for the different members of the family falIs, In our culture, it is mostly 
the women and the children who suffer the most as a result of poor availability of food 
at home compared with other members of the family. Poor food consumption contributes 
to low nutritional status of the family members especially the mother and the child. 
Mothers with poor nutritional status have low capacity to take care of the child, This 
insult to the child has long term consequences in terms of growth, cognitive capabilities, 
morbidities and mortality etc. This results in loss of productivity in school. For adults, 
poor nutritional status leads to reduced stamina and endurance and low physical 
capacity at work, thus contributing to reduce economic productivity. So this loss of 
productivity influences economic status of the family that can further deteriorate or 
prevent improvement of the nutritional status. This vicious cycle persists unless strong 
steps are taken to increase the household real income and improve the nutritional 
status. 

Obesity, diabetes, cancer, spine and hip 
fractures, anaemia and thinness. 
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Household Economic 

Real Income Productivity 

Mortality 0 

Figure 5.2:. Economic consequences of malnutrition 

We can now conclude that loss in the productivity of individuals lead to a loss in 
productivity of the nation as a whole and so nations cannot progress. This brings us 
to the issue that we need to assess and analyze the situation and plan and implement 
interventions to improve the nutrition situation. For doing this, we need to come up with 
some indicators which can help us track changes in the situation as we move towards 
our goals. We will now study about the "indicators" in detail. 

5.3.3 Indicators of Nutrition 
We will begin our study on this topic by first understanding what we mean by an 
indicator. An indicator is a "specific and measurable statistical construct for 
monitoring progress towards a goal". Indicators are used to monitor a given 
characteristic (e.g. health status) of a pop;lation or to make comparisons with a 
different population or the same population at a differe'nt point in time. Indicators are 
therefore specific measures for assessing progress towards goals. The indicators may . 
fall under the following categories: 

1. Macro indicators for sector-wide monitoring and evduation, 

2. Meso indicators for regional or cross-agency policy monitoring and evaluation, , 

and 

3. Micro indicators for agency program monitoring and evaluation. 

I 

Figure 5.3 depicts the three types of indicators. 

99 



Public Nutrition Indicator I types 

Macro Strategic 

General 4 

Level 

detail 

Specific + 
Micro Performance 

Figure 5.3: Types of indicators 

As you may have noticed in Figure 5.3, the indicators may fall under three categories. 
Macro indicators are used at strategic levels while micro indicators are used at 
performance levels. From the previous sections it is clear that many factors contribute 
either directly or indirectly to the nutritional status of individuals. So choosing an 
indicator will depend on what we want to analyze. We can have indicators related to 
1) government policies, 2) individual information on food/income etc, 3) food and 
nutrient intake 4) nutritional status, and 5) health status. A few of the indicators are 
enumerated below: 

1. Indicators related to Government policies 

a. Nutrition policy 

b. Nutrition interventions: feeding programmes (e.g, school meals) 

c. Percent free school meals (eligibility, uptake): is this a marker of nutritional 
health or a marker of social or health inequalities? 

d. Food availability, e.g. foods stocked in shops used: range, availability 

e . Food accessibility 

i) Food prices, e.g. relative cost of healthier food, money for food, shopping 
' 

capacity, domestic storage capacity etc. 

f. Food security -International and National I 

I 
g. Food stocks- e,g. amount of emergency food supplies I I 
h. Food subsidies 

i. Food budget standards defined 

2. Indicators at ,the individual level : Nuinber of individuals who have gone 
hungry through lack of personal food supply, amount of expenditure on food, 
percent of disposable income spent on food and cost of 1 kcal etc. are some of 
the indicators that can be used at individual level. 

3. Food and nutrient intake I ! 
a. Direct: national, regional, household and individual j ! 

I / b. Dietary diversity (may be different within country conlpared with between 
countries) I 

' >  

c.  Food balance sheets 1 : 
I 

I ; 
-- 



4. Nutritional status 

Biomarkers, Anthropometry and Energy balance 

1 5. Health status 

l a. Morbidity and mortality rates 

I b. Macronutrients and micronutrient deficiencies 

~ a v i k  looked at some of the indicators, let us now review some of the interventions 
in malnutrition. ' . 

5.3.4 Interventions in Malnutrition and Government Expeliditure 
1 on Interventions 

We have studied about the causes of malnutrition at various levels. Similarly interventions 
for malnutrition should be carried out at various levels. There are several interventions 
aimed to reduce malnutrition. A detailed discussion on these interventions strategies is 
presented in Unit 12 later in this course. Here, we will familiarize you with some 
government programmes aimed to reduce malnutrition in vulnerable groups. Table 5.4 
gives a list of various government programines and their beneficiaries. Some of these 
have already been described in Unil 3 and 4 on nutritional problems. As you illove on 
to Unit 10 later in this course, you will find that each of these prograrntnes has specific 
goals and objectives for e.g. national nutritional anaemia control progralnnle is aimed 
towards eliminating iron deficiency anaemia and so on. 

Table 5.4: Programmes for control of malnutritio~l in India 

Programme . - 
ICDS 

I control program (NNACP) ( women Family planning acceptor 1 .  

Beneficiary 

Children 6 months - 6 years 

National nutritional anaemia 

pregnant mothers t lactating women 

Children 1- 11 yrs Pregnant mothers + lactating 

Mid Day Meal Programme 

Targeted Public Distribution 
System 

Antyodaya Anna Yojana 

Annapurna Scheme 

Swarna Jayanthi Gram 

National IDD control program 

National prophylaxis against 
nutritional blindness (VADCP) 

Swarozgar Yojana 

Entire population 

Children 0-3 yrs 

Primary school children 

60 million poor fmilies 

10 million poorest BPL families I 
10 kg food grains per month free to senior citizens 

Poor families above poverty line I - 
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* These programmes have now been merged into Sampurna Gromin Rnzgnr Yorjana 

"Jawahar Gram Samithi 
Yojana 

"Employment Assurance 
Scheme 

Food for Work Programme 

Preference to S.C/S.T.,freed bonded labourers, 
parents of child labourers 

Rural poor, employment on demand during lean 
agricultural season 

8 drought affected states 



You will be surprised to know that India spends far less on nutrition programmes than Health Economics 

what is needed to reduce the extent of malnutrition among children under five years and Economics of 
Malnutrition 

of age and pregnant and lactating women. If we consider the nutrition expenditure as 
a percentage of gross national product (GNP) then, from 1985 to 1990, the average 
annual expenditure by the states and GO1 on direct nutrition programmes (mainly ICDS 
and NMMP) amounted to only 0.15 percent of gross national product (GNP). Government 
spending on direct nutrition programmes increased in the 1990s, as a result of the 
expansion of ICDS and of the NMMP in 1995 and amounted to about 0.19 percent 
of GNP in 1998. This is still less when compared with other developing countries. For 
example, Sri Lanka, a country recognized to have achieved considerable success in 
reducing the level of malnutrition, spent about 1 percent of its GNP on direct nutrition 
programmes during the mid 1980's (World Bank, 1993). Given the magnitude of 
malnutrition, India should be prepared to spend a minimum of 0.5 percent of GNP on 
direct nutrition programmes, more than double the current spending. Although we have 
not counted the imporlant contsibutions of economic growth and employment, ag~iculture, 
women's programmes, education, health, water and sanitation to improved nutrition, 
India is not spending enough on direct nutrition programmes by any standard. Thus we 
see that India needs to increase its spending on nuttition programmes. 

This brings us to the issue of food resources and how proper planning and targeting 
of food resources can help in combating malnutrition. We will study about this under 
the purview of economics of nutrition. Now let us answer the questions given in check 
your progress exercise 1 and recapitulate what we have learnt so far 

Check Your Progress Exercise 1 

1.  What do you mean by health economics? 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 
2. Explain economic consequence of malnutrition. 

................................................................. 

.......... .......,....................................................................*.................................... 
........................................................................................................................... 
............................................................................................................................ 

3. ' Enumerate on the government spending on major direct and in direct nutrition 
programmes. 

.............................................................................................................. ........... 

........................................................................... I...................(.............,.....,....... 

........................................................................................................................... 
..,.............,...,,,.,...................................I......o..........................,,.....*.........o..*,,..,,. 

ECONOMICS IN NUTRTTION 
We mentioned earlier that nutritional problems affect the productivity of the individuql, 
which, in turn affects the productivity of the nation. This results in a great loss for the 
nation. Many factors influence the nut~jtional state of an individual~community e.g. 
amount of food production, food storage, food pricing, subsidies, food distribution, 
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Public Nutrition tasgeted public distlibution, government policies etc. You would be surprised to know 
that over the past three decades, the world has produced more grain per capita but 
yet in any given year of that recent history, several million people have died from 
hunger-related, causes. On any given day, perhaps a billion individuals are restricted 
by their economic circumstances to consume less food than they would like, and 
hundreds or millions have their growth and physical activity limited by inadequate food 
consumption. Therefore, planning the food resources adequately can largely prevent 
malnutrition. Ensuring equitable distribution of the available rood resources is a 
multisectoral challenge. The discipline of 'nutritional economics' hence tries to analyze 
this relationship, so that the existing food resources can be used efficiently. The issues 
that are covered by nutiition economics include: 

1. Quantities of food commodities and their development in time (Food Productioil 
Systems). 

2. Prices of food commodities and their development in time. 

3. Share of nutrition expenditures in total expenditures and their development in , 
time. 

I 

4. Development of total expenditures on food in stable prices. 

5. Statement of the nutrition need according to the demographic structure of the 
population. 

6. Transfer of commodities into biological, nutritious values and their development in 
time. 

7. Construction of balances between the nutritious values and the nutrition needs. 

8. International comparisons. 

9. Construction of the recornniended foodldietary allowances (RFAPRDA). 
I 

10. Estimates of the future demand of food dietary conunodities. 
I 

The different aspects of nutrition economics and their interactions are illustrated in 
Figure 5.5. 

DISTRIBUTION 

Figure 5.5: Different aspect8 of nutrition economics and their interaction 



As is evident food production is determined by demand for food and inputs like land, 
manpower and fertilizers etc. The data from food production is analyzed for policy 
formulation. Food production also determines food prices which influences food secuiity 
of people. 

' In the following section, we will cover the first two, major aspects, of nutrition economics. 
These aspects are: 

1) Quantities of food commodities and their development in time (Food Production 
Systems), and 

2) Prices of food commodities and their development in time. 

However, before we discuss these major aspects, we will first explain food security. 
This is because, improving food security is a pre-requisite for combating malnutrition. 
We have already learnt about the concept of food security in Unit 2, we will just - .. 
recapitulate this here. 

5.4.1 Food Security 
You were introduced to the concept of food security in Unit 2. Food security, we learnt, 
is access by all people at all times to enough food for an active lzealthy life. In 
1983, the FA0 Committee on World Food Security, formalized the definition in 1983 
and incorporated following three specific goals for food security which include: 

1) ensuring adequacy of food supplies, 

2) maximizing stability of supplies, and 

3) securing access to available supplies to all who need them. 

Food secuiity can be at the individual level, household level and at the community level. 
In a given situation, food insecurity can result froin the following three causes. These 
are related to availability, accessibility and al~propriate utilization of the food. 

o Food availability: This refers to availability qf necessary types of fbod in 
sufficient quantity, to the individual. The sources may be from domestic 
production, imports or donors. In other words, the food should be within the reach 
of the individual. 

Wealth Economics 
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Food Access: Individuals have adequate incomes or other resources to purchase 
or baiter to obtain levels of appropriate foods needed to maintain consumption of 
an adequate diethutsition level. ~ 

e Food utilizatiolt/consumytio~z: This refers to how food is properly used, i.e. 
food preparation, food handling, food storage, balanced diet, nutritional care of 
vulnerable groups etc. Let us get familiarized with another term i.e. nutrition 
security. 

Nutrition security can be briefly defined as a balance between biological requirenzents 
in energy and nutrients and the quantio) and quality of food consumed Nutritional 
status is the outcome indicator of nutsitional security. On the other hand, indicators for 
food security are data related to number of under-nourislzed, food production 
data, consu~nption and distribution etc. 

It is obvious that many factors contribute to food inseculity. In a developing country 
like ours, it can be achieved only through sustained economic growth. 

Tlzere are many initiatives, which have a potential to improve nutritional status 
of the population? These include: 

Increasing food production- building buffer stocks 

Improving food distribution- building up the Public Distribution System (PDS) 



Public Nutrition Improving household food security through: 

e improving purchasing power, 

e distribution of food to the needy people, and 

e direct or indirect food subsidy. 

Food supplementation to address special needs of the vulnerable groups - 
pregnant women and the elderly. 

> Nutrition education 

The contributions froin the health sector to tackle 

Children, 

e adverse health consequences of under nutrition, 

e adverse effects of infection and unwanted fertility on the nutritional status, 
and 

s micronutrient deficiencies and th'eir health consequences. 

So we see that improving food security at varhus levels is one of the many initiatives 
I 

to inlprove nutritional status of the populatiqn.'~any aspects of nutrition econon~ics 
contribute to improved food security. For example, if food production is increased, 
there will be increased availability of food supply contributing to improved food security 
as already illustrated in Figure 5.5. Let us now go back to two major aspects of 
nutrition economics. 1) Quantities of food commodities and their developlllent in time 
(Food Production Systems), and 2)Prices of food cominodities and their development 
in time (Food Pricing) I 

We will begin our study with first aspect of nutrition econolnics i.e. Food production. I 

1 

5.4.2 Food Production i 
I 

We know that agriculture comprises the major source of food production. This is very 
true in a country like ours where the majority of the population lives in the rural area 
and fuming is the primary mode of subsistence. Improvements in the agricultural 
sector will hence result in overall ilnprovements of the ~ural economy. This improve~nent 
provides employment opportunities for a large population, 

The extent of food production is influenced by various factors. The fi~ctors  nay 1 
operate from the individual level (e.g. procurement of land, availability of manpower, 
management of manpower, purchase of equipment elc.) to the policy levcl (f'oootl I 

pricing, subsidies, imports and exports. etc). Eizvironl?zentnl <fnctors also play an I 

important role. An understanding of the interaction of these factors is essential Sor the I 

economist, to decide on the allocation of resources. If you go back to Figure 5.5, you 
would note that it shows interaction between various factors. It sl~ows that inpuls like I 

land, manpower, equipment and fertilizers and demand for food determine the food 1 
supply /production. The data on food production is analyzed to develol~ policy by the 

affects the food availability and accessibility by consumers. 

I government. Food production also determines the prices of food in the. market, which 

I 
Let us now understand some issues related to food production, These arc: I :  

/ 
9 factors influencing food production, I 

I '  
e analysis of food production, 

e understanding the response of farmers, and 

e developing a strategy. j i  
Let us consider the first issue - factors influencing food production. 1 

i 1  



A. Factors influencing food production 

Appropriate food production involves getting an adequate output (i.e food) using 
appropriate inputs. An essential requisite for this includes labour work-force and 
good management skills to efficiently use the inputs. If we have skilled labour force 
and if we can manage the inputs efficiently, the food production will increase. In 
addition to these two factors, production also depends on: a) environmental, and 
b) technical factors. Let us study these factors in detail: 

You probably know that no agricultural region has a constant climate throughout 
the yeas. This is true even in the tropical areas. The variations in climate influence 
the cultivation patterns. For example, cultivation of rice necessitates adequate supply 
of water and the dry season is hence unfavourable for rice cultivation. In  addition, 
there may be shortage of labourers in certain seasons. Elimination of these seasonal 
bottlenecks will improve the food production. On the other hand, too much mechanization 
will displace hired labour and prevent social gains. One also has to understand that 
agricultural data also is subject to seasonal variation. So policy mckers have to 
analyze the data and fonnulate policy, having in mind the seasonal variation in 
agricultural working pattern. 

Seasonality brings in an element of risk and uncertainty for the farmer. This causes 
the farmer to invest in crops, which are less influenced by changes in climate. 
It also discourages him to invest more on technical inputs. The distributiori of arable 
land has important economic conseqtiences. Issues related to food/fei-tilizer tsansportation 
and food storage influence the availability and accessibility of food to the consumer. 

Let us next examine the technical factors in detail. 

b) Technical ,factors 

Improvement in technology has a significant impact on productivity. Improvements 
may occur in seed production, fertilizer production, food processing, transportation 
etc. Agricultural research is an expensive investment. So only few farmers have 
the resources to carry out I-esearch. Advances in biotechriology have been more 
popular in land-scarce societies and advance in mechanization have dominated the 
land-rich societies, 

In our discussion above, we have seen how eilvironlne~ltal and technical factors 
contribute to food production. We can collect various data on food production and 
do the analysis of the data. It can be related to capital, labour or prices. The analysis 
of data can help us predict infornlation related to supply and prices etc. Let us 
now consider the second issue of food production- analysis of food production. 

B. Analysis of ,food productiorz 

The agricultural sector is known for its diversity and heterogeneity of decisions right 
from the fa111 to the entire marketing system. As ~llentioned earlier, an element 
of uncertainly prevails for the farlners. It is important for analysts to know how 
the farin-level clecisions are made so as to bring appropriate changes in policies. 
Analysts are ready to address the basic procluction decisions farmers must make 
to function effectively year in and year out: what crops to produce, what combination 
of inputs to use to produce them, and what total oritput to produce. 

The supply curve as illustrated in Figure 5.6 is a very convenient cnnce~~tunl and 
emnpiricnl tool which sumn~arizes a great deal of complicated producer decision 
making in a si~nple two-dirncnsional diagram. The s~lpply curve is an essential tool 
in econolnists understanding of price formation in market economies, The supply 
curve is a graphical representation of the relation between two factors - the capital 
and the labout: 
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Figure 5.6: The supply curve 

The supply curve depicted in Figure 5.6 has the capital plotted along the X-axis and 
the labour along the Y-axis. Various curves are obtained for different combinations of 
capital and labour and the appropriate one chosen for a given setting. Figure 5.6 
illustrates four alternative techniques: hand labour (point D), oxen (point G), a small 
tractor (point B), and large mechanized equipment (point A). The isoquant connecting 
these points portrays the possible technical alternatives for growing 100 kilograms of 
rice. The appropriate con~bination of labour and capital is determined by the prices of 
the inputs. 

Thus, we see that using a simple empirical tool like a supply curve, food production 
at various combination of labour and capital can be predicted which can help economists 
in understanding of price formation in market economies. Location of the supply curve 
is affected by the government policies, which in turn affects the food production. 
Although government policy may be favourable to the farmers, it: is important to 
understand how the fasmers will react to a particular situation. We will now look at 
the third issue related to food production i.e. understanding fasmers' response. 

I 

C. Understanding the response of farmers I ! 

Understanding the response of the fasmers by the government also influences the food 
I 

production. Government policy influences the location of the supply curve dii'ectly 
through investments that lower marginal costs of agricultural production and indirectly I 

by influencing the decision of the farmer, as price policies alter the incentives to use I 

more intensive techniques of farming to produce more output. Though Government I 

can bring changes in the policy, it is important to know how the farmers may react 
to the situation. This issue can be addressed only by careful attention to exactly which I 

question is being asked, coupled with specific statistical analysis of country or regional 
data. 

Describing the agricultural sector in statistical terms is complicated by agriculture's 
unique characteristics. Annual production statistics by crop for the entire country can ; 
be obtained but this doesn't reflect the decisions taken by the individual farmers. 
Moreover each farm setting is unique in its own sense. A model, which may be 
successful in one area, may not work in another area. This necessitates to collect data I 

(e.g. village-level surveys etc.) from a variety of ecological settings (,i.e. different 1 
types of agricultural lands). To serve this put-pose, the asable land is divided into I 

I 

Agroclirnatic zones, where similar ecological zones are grouped together. Data is I 

collected from selected areas of each zone. The data may cover the following issues: 1 
I 

how farming systems are likely to respond to policy changes, 1 I 

e type of crops grown, 1 : I 
I 

e f m - s i z e  distribution, .. I 
I 
! e farm prices, yields, profitability data, i 1 
/ I 



e the ratio of cotnmodity prices received by farmers to the price paid for a key input 
such as fertilizer provides a rough assessmelit of how tightly the agricultural 
sector is being squeezed by low economic incentives relative to other regions and 
countries. 
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comnparing regional prices with international prices. 

The data is organized in the form of a tableau. An economic analysis of such data is 
carried out and ideal solutions to farming are found. Thus we see that food production 
will vary depending upon how farmers response to policy of the government. India 
being such a diverse country, each farm-setting is unique. Therefore, survey is required 
for different settings and data is analyzed to understand many issues related to production 
and prices. 

We have seen earlier that it is essential to understand the factors influencing food 
production, analyze food production data and understand farmers' response. Last and 
the fourth issue of food production, then becomes, that an appropriate strategy is 
developed which would help in bringing an improvement in rural economy. Let us see 
how and why we do that briefly. 

D. Developing a strategy 

It is necessary to develop a strategy that results in inlproveinent in the rural economy. 
This could be achieved by framing policies which can punlp more money into the rural 
sector. This would also result in inlprovement of emnployment opportunities in the rural 
areas. It can thus be concluded that, for successful food production, it is necessary to 
understand the decision making process of the farmers and the policy formulated 
accordingly. 

So we studied about the four issues related to food production. These are factors 
influencing food production, analyses of food production, ullderstanding the response of 
fanners and developing a strategy, A thorough understanding of these issues is important 
before lnaking a policy change and planning an intervention to improve food production 
in the country. 

We will now study the second major aspect of nutrition economics i.e. Food pricing. 

5.4.3 Food Pricing 
The pricing of the food products bought by the consumer is subject to multifarious 
factors. Each of the factors as discussed below can affect the pricing both in the 
interest of the consumer and against it, An overview of these factors will help one 
understand the umpteen tasks faced by the policy makers in achieving at a decision 
which will be in the best interest of the consumer, as well as, will help in positively 
towards the burden of the malnutrition in the community. 

The costs of storage, transportation, processing- which are known as the rnasketing 
transformations - are an integral cotnponent of food price formation. The storage at the 
non-harvest season can increase the prices due to logistic reasons or due to the wish 
of the storage-marketer to look for some gains during the non-harvest season. The 
transportation costs may rise with the increase of the distance between the production 
point and the final consumer. Also, poor conditions of the roads and communication will 
contribute into the increase of the price. Processing, e.g. the milling of the rice before 
selling it to the consumer will increa6e the price, but then consumer also prefer it more 
as compared to the raw unmilled rice directly from the farm. 

Seasonality by virtue of the harvest and the non-harvest seasons will affect the pricing. 
Pricing will increase with the demand, e.g. local food habits will determine the pricing 
of a grain in respect to its acceptability in the local population. 



Public Nutrition Increasing the prices of the seeds, fertilizers, pesticides, and other farm related 
equiprnents will increase the piices of the grain. but at the same time these things if 
are under subsidy from the government, can help in decreasing the prices. 

Markets do not always function in the best interests of a broad cross section of 
society. Highly unequal financial bargaining power is often brought to the exchange 
relationship between seller and buyer. In the absence of any price regulatory body, all 
the ~niildlemen involved right from the level of the production to the level of the 
coilsumption may have a wishful interest in the pricing. Thus, more is the number of 
the middlemen in the path, more the prices will increase. 

A shortage of food means high prices in a market economy, with only the well-to-do 
able to purchase it. A food shortage in a socialist economy means rationing, with 
perhaps little choice about what the poor can eat. Competition and the number of 
market participants affect the logic of decision-malung behaviouc For colnpetition to 
be effective, however, there must be an adequate number of participants on both sides 
of the exchange relationship so that no single agent can significantly influence the 
outcome of the exchange. Faxmer's range of choice at the initial point of sale is the 
first step in understanding how competitive price formation is likely to be. The more 
agents there are competing to buy the farmer's grain, Ihe better the information 
available to the farmer about the prevailing price and the easier it is to switch from 
one buyer to another whose terms are relatively better. At the opposite end of the 
marlceting chain, where consumers buy foods if many alternative retail stalls ofrer 
similar commodities and services, the freedom of consumers to choose one retailer 
over another prevents excess profits from high margins accruing Lo the retail-inaketing 
agents. 

Government induced subsidy directly to a commodity will help in decreasing the 
prices. International markets affect the prices in an intricate way. Actually the domestic 

I 

markets are in an effect only a networking between the various internaitional markels, 
so it is not astonishing to find the price getting affected as a result of the international I 
price correlation. 

I 

The cost of the labour involvcd at every stage will increase the prices. Tax levied by 
I 

I 

the government will also increase the prices. Thus, we see that there are Inany I 

factors, which influence the price of the food commodities. Food commodities available I 

at affordable prices by the poor can go a long way to improve the food seci~rily of I 

vulnerable population and thus help improving their dietary intakes. I 

In the above seclion, we studied about economics of health and nut

r

ition. Wc looked 
at various health and food resources required to improve nutsitional status of pop~~liltion. 1 
We also analyzed various economic consequences of malnutrition. Now we will review 
how we can efficiently plan and allocate these limited resources to alleviale Ihe lnrge I 

problem of malnutrition. Thus, in the next section, we will explore the concept of 
economic evaluation of malnutrition. But before moving on to this topic let us chcck 

I 

1 

our understanding on the subject so fas by answering the questions given in check I 
your progress exercise 2. I 

Check Your Progress Exercise 2 

1. What is Food Secu

r

ity? Enulnerte the three causes for food insecurity. 

............................................................................................................................. 

........ ..............................I..............*.............. 

............................................................................................................................. 

............................................................................................................................. 



2. Define the term nutrition security and. list any four initiatives to improve nutritional 
status. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

3. Explain in brief the factors responsible for food pricing. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

4. What are the various issues related to food production and explain any one in 
brief? 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

5.5 ECONOMIC EVALUATION OF LNUTRTTION 
You must be familiar with a proverb frequently used in the field of econon~ics, wllich 
says - "resources are limited and wants are unlimited". This can be applied to the area 
of progranlnle planning also for alleviating malnutrition. Shortage of resources is 
constantly faced by programme planners where they try to make the best use of the 
limited resources using it for the programmes which will yield the best results. Taking 
into consideration the scarcity of resources, especially jn developing countries, it becomes 
in~portant for the decision makers to strike the most favourable balance between the 
health benefits achieved and the cost incurred. At sollle point, the society must decide 
one programme in preference to an alternative. The tern1 'opportunity cost' describes 
the link between the scarcity of resozirces and sacr~ ices  ~lz~zcle by the socieh? 

So how ' d o  we Ic~zonl ~jlzich iiztei-vention is bettei- than the atlicr in terms c?f tlte 
heulth beizqfi't,~ or which is lenst e.xpensive strutcgv ,for achieving the surne 
heultlz outcome? We can find that out by conducting nn economic evaluation. Eco~lornic 
evaluation in the health case sector consists of comp~~sing two or more health case 
interventions in terns  of their cost and consequences as described earlier in Tablc 5.1. 
There are two objectives of economic evaluation. These are: 

1) To introduce resource consideration into analysis and to assess the opportunity 
cost of ncw procedures ancl programmes (preventive, diagnostic, therapeutic, 
rehabilitative) 

2) To develop a framework within wllich the costs of the new procedures 01- 

programmes can be compared to their benefits. 

Depending upon what objective we want to achieve, we can conduct three types of 
econonlic evaluation: 

0 cost-effectiveness analysis, 

@ cost-utility analysis, and 

. cost-benefit analysis, 
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Public Nutrition Let us discuss these brieily: 

o Cost effective analysis: Cost effective analysis provides for the choice of least 
expensive strategy at the least cost. Here the outcome is measured in terms of 
natural units e.g. life-years gained, number of children prevented from developing 
malnutrition etc. 

r, Cost titility analysis: Cost utility analysis provides for measurement of health 
outcomes for a given cost. The health outcomes are measured quantitatively, as 
well as, qualitatively. These can be quality-adjusted life years (QALY) or health 
years equivalent (HYEs). 

e Cost-benefit analysis: Cost benefit analysis is a useful tool to establish the 
priority of a particular health service action. In this, both inputs and outputs are 
measured in monetary terms. Cost benefit analysis is probably most useful for 
health programmes that have a major impact on economic development. 

You would note here that the first step for ecollornic evaluation is to estimate the cost 
of intervention that is being used for control or prevention. The process of identification, 
measurement and valuation of costs associated with each alternative are identical in 
all three methods, The difference lies in the way the consequences are measured and 
valued as represented in Figure 5.7, which depicts the components of econoinic 
evaluation. 

Figure 5.7: Components of economic evaluation 

Figure 5.7 shows cost incul-red in terms of resources consu~ned (inputs). These 
resources with the use of health case technoIogy yield improvelnents in health', which 
can be measured in terms of benefits, utilities and effects. 

So we can conduct any type of economic evaluation depending upon wllat our objectives 
are for use of resources and measurement of benefits, Policy makers to make 
decisions regarding allocation of limited resources generally use economic evaluation. 
But have you ever wondered what does it cost to a nation on a yearly basis when we 
have several people suffering from malnutrition? We use the term "annual procluctivily 
loss" to calculate this loss to the nation. Let us find out Inore about it in the next 
section. 

Annual y roductivity loss 

The above section dealt with optilnum use of resources and the kind of health bcncf'its 
obtained with the use of those resources to prevent and control m:t'lnutrition. When 
people suffer froin maln~~trition or any specific micronut~ient deficiency, their prodi~ctivity 
at work decreases. For example, when they have iron deficiency anaemia, their work 
capacity may reduce and they may be more susceptible to infection. With the result, 
they are more likely to produce at less than opti~nal level or miss out from work due 
to sickness. Missing out time from work is known as proci'~ictivity loss. Nowadays, 



there is a constant pressure on health care research personnel to calculate productivity 
loss due to health consequences. Productivity loss can be measured using 3 parameters 
which include p

r

oductive life expectancy, average annual wage for an adult and average 
rate of employment. 

Thus, the formula given for calculation of annual productivity loss is: 

Annual productivity loss = (n:kp4:w:ke) -I- (d:"e*w*e) 

where, 

n = no. of adults suffering from deficiency disorder 

p = productivity loss due to disorder 

w = annual wage 

e = elnployrnent rates 

d = death due to disorder 

pe = productive life expectancy 

The assumed productivity loss (p) due to different deficiency disorder is given in Table 
5.5 and can be used in the formula abovc. 

Table 5.5: Productivity loss due to different deficiency disorders 
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In the tablc above productivity loss due to obesity is not included, because there is no 
data so far. Let us understand the concept of productivity loss with the help of an 
example. We can take the casc of 'anaemia and calculate the annual productivity loss 
as follows: 

Let us assume : 

Productive life expectancy (years) = 15.6 

Annual wage for an adult = Rs.3500 

Average rate of employment = 75% 

No. of adults suffering from anaemia = 5000000 (hypothetical figure) 

No. of deaths attribute to anaemia = 10,000 

Annual productivity loss for anaelnia of a given geographic area for the given year 

= ( 5000000*.20~~3500*.7~ + ( I  O,OOO:kl 5.6*3500'~.75) 

= 2625000000+409500000 

= 3034500000 

= Rs. 3 billion /year 

Assumed productivity 
loss (%) 

10% 

? 

20% 

5% 

50% 

25 % 

Nutrient 

Calories 

Is011 

Iodine 

Vitarniil A 

Total blindness 1 50% 

Deficiency 
disorder 

CED 

Obesity (CEE) 

Anenlia 

Mild iodine deficiency 

Cretinisnl 

Partial blindness --- 



Public Nutrition This example of calculating annual productivity loss is based on hypothetical figures. 

You would be surprised to know that similar calculations done to estimate the cost 
of malnutrition for India for the year I997 have anlounted to Rs. 570.5 billion. Isn't 
that too much? If we eliminate malnutrition, then productivity of peoplc of our country 
will increase and we would have a monetary gain of Rs. 570.5 billion in terns of 
increased goods and services and better qualily of life for people. 

With this we end our study on the economics of malnutrition. We hope having gone 
through the concepts present in this unit you would realize what is the cost of malnutrition 
and how economic evaluation of malnut

r

ition keeps to plan the targeting of resources 
for alleviating the problem. 

Check Your Progress Excercise 3 

1. Fill in the Blanks: 

.................................. a) ..... benefit analysis is a useful tool to establish the 
priority of a particular health service action. 

....................................... b) Missing out time from work is ltnown as loss. 

c) ..................................... and ......................... ..... ..... are health 
outcomes measured quantitatively as well as qualitatively as part of the 
cost utility analysis. 

d) ....................................... cost is the term which describes the link between 
scarcity of resources and sacrifices made by the society. 

c) The full form of QALY is ................................. 

2. Give the for~niila for annual productivity loss with complete expansion. 

............................................................................................................................. 

I ...........................I.........................*..................................... ................................. 

............................................................................................................................. 

LET US SUM CTP 
This unit focused on the economics of n~alnutrition. The major points emerging from 
this unit were: 

e Health economics concentrates on application of the principles and rules of 
economics in the sphere of health. In broad terms, it includes analysis and 
evaluation of health policy and the health system from an econolnic perspective 

a Malnutrition causes huge amount of economic losses to the nation. The causes 
of malnutrition are multifaclorial and interventions have to be done at various 
levels. 

Nutrition economics deals with many issues relating to food resources such as 
food pricing, food production, food marketing and food storage etc. The discipline 
tries to analyze relationship between all these issues so that food resources can 
be adequately planned, equitably distributed and efficiently used to ilnprove the 
nutritional situation of the people. 

Food security is  access by all people at all times fbr enough food to lead an 
active health life. Food security can be at the individual level, household level and 
at the community level. In n given situation food insecurity can result from the 
following three causes: These are relafed to availability, accessibility and appropriate 
utilization of the food. 

I I 



e Ecoslonllc evaluations play an important role to estimate the burden of a given 
public health problem and help in planning and policy malting. 

GLOSSARY 
Biotechnology : biotechnology describes the use of organisms and biological 

processes to provide food, chemicals and services to meet the 
needs of humans. 

Isoquant : locus of all input colnbinations that yield the same level of output. 

Pathological : the branch of medical science that studies the causes, nature and 
effects of diseases. 

Synergistic : action of two or more substances to produce an effect that neither 
alone could acconlplish. 

523 ANSWERS TO CHECK YOUR PROGRESS 
EXERCISES 

Check Your Progress Exercise 1 

1. Health dcono~nics is concerned with analysis and evaluation of health policy and 
the health system from an economic perspective. In particulal; it includes health 
system planning, market mechanisms, denland for and supply of health care, 
economic evaluation of individual diagnostic and therapeutic procedures, 
determinants of health and its evaluation, and evaluation of the performance of 
health care systems in terms of equity and allocative efficiency. 

When an individual is ~nalnourished hislhes econoinic productivity falls. This further 
deteriorates the nutritional status of the individual. Economic productivity of the 
individual influences the househoId real income which influences the household 
food availability and food allocation in the family. When liousehold real income 
falls as a result of low economic productivity, families have less food available for 
different ~neinbers of the families. Poor food consusnption contributes to low 
nutritional status of the family members especially the mother and the child. 
Mothers with poor nutritional status have low capacity to take care of the child. 
This insult to the child has long term consequences in terms of growth, cognitive 
capabilities, morbidities and lnortalities etc. This results in Ioss of productivity in 
school. For adults, poor nutritional status leads to reduced stamina and endurance 
and low physical capacity at work, thus contributing to reduced economic 
productivity. So this loss of productivity influences economic status of the family, 
which can further deteriorate or prevent iinproveinent of the nutritional s t a t~~s .  

3. Total Government spending on nutrition covers what the GO1 and state goverllmc5nt 
spend on nutrition programmes. Under direct nutrition programmes, spending on 
ICDS is the highest (67%) followed by NMMP (30%) and Micronutrient and 
other programmes (3%).Under the indirect nutrition programmes, spending pn 
PDS was 99% followed by employment assurance schemes (1%). 

Check Your Progress Exercise 2 

1. Food security is access by all people at all limes to enough food for an active 
healthy life. The three major causes for food insecurity are: 

Food availability 

Food access 

Food utilization/consumption 
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Public Nutrition A detailed discussion of each of these programmes is provided in Unit 10. It is 
important for you to know that our government including the states spend a large 
amount of money on these programmes to improve nutrition situation in India. We will 
now review how much money the government spends and which are the major 
programmes on which most of the money is spent in order to improve the nutrition 
situation of people. 

I Total Government Spending on Nutrition 

Total Government Spending on Nutrition covers what the GO1 and State Government 
spend on nutrition programmes. Experts have analyzed information on the nutrition 
spending on major direct nlitrition programmes and indirect nutrition programmes. 
Direct nutrition programmes include short term measures to achieve national nutrition 
goals. Indirect nutrition programme include long term measures to achieve national 
nutrition goals. Major direct nutrition programmes for which financial information has 
been analyzed are Integrated Child Development Services Programme (ICDS), the 
National Mid-day Meals Programme (NMMP) and some micronutrient programmes. 
Indirect nubition programmes include Public Distribution System (PDS) and Employment 
Generation Schemes. 

We will present you with the analysis for average annual total government spending 
on direct and indirect nutrition programmes available for the period 1995-1998. 
Government spent an annual amount of about Rs. 65.84 billion on the direct and 
indirect nutrition programmes during 1995-98. Of which Rs. 26.04 billion was spent on 
direct nutrition programmes and Rs. 39.8 billion was spent on indirect nutrition I 

programmes. Thus, India spends a considerably larger amount on indirect nutrition 
I 

programmes, even if only the cereal subsidy component of PDS and the food grain I 
I 

component of the centrally-funded employment programmes are included I 

Figure 5.4 provides a rough estimate.of the average expenditure on these programmes 
for the period 1995 to 1998. Also under direct nutrition programmes, spending on 
ICDS was the highest (67%) followed by NMMP (30%) and micronutrient and other 
programmes (3%).Under the indirect nutrition programmes, spending on PDS was 
99% 'followed by employment assurance schemes (1%). 

Note: ICDS costs include GO1 and state-financed supplementary food expenditures; NMMP costs are 
all GO1 expenditures; Micronutrient and other Programme costs include GO1 expenditures on National 
Iodine Deficiency Disorders Control Programme plus 5 perwnt of the Department of: Family Welfare 
budget to cover the Iron and Vitamin A distribution progimfnes; PDS costs are the total cereal subsidy. 
and EASIJRY costs are for the food grains provided. 

Micronulrielit and + Elnployinenl Assura~lce 
Otller P r o p n s  Sclie~i~e 

Figure 5.4: Average annual total government spending on direct and indirect nutrition 
programmes, 1995-1998 

Rs.0.84 Bn. 3% and 
wvzhnr liozycr Yoj(112n 

Rs.0.5 Bn., 
1% 

Source: Central Government expenditure budgets, Departmental Budgets and Economic Survey, 
1997-98. 
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Public Nutrition 2. Nut

r

ition security is defined as a balance between biological requirements in 
energy and nutrients and the quantity and quality of food consumed. The four 
initiatives to improve nutritional status are increasing food production - building 
buffer stock, building up the PDS, nutrition education, food supplementation. 

3. The various factors that affect food pricing are storage, transportation, and 
processing. 

4. The major issues related to food production are factors influencing food production, 
analysis of food production, understanding the response of fanners, and developing 
a strategy. 

Check Your Progress Exercise 3 

1. a) Cost 

b) productivity 

c) QALY, HYES 

d) Opportunity 

e) Quality Adjusted Life Years 

2. The formula for Annual Productivity Loss is: 

Annual Productivity Loss = (N* pik w* e, (d* pe* w* ee") 

Where,N = no. of adults suffering fonn deficiency disorder 

P = productivity loss due to disorder 

W = annual wage 

E = employment rates 

D = death due to disorder 

P e  = productive life expectancy 




