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Introduction

Food is a crucial need for healthy life and to meet 
a successful growth. The world has progressed 

through hunter gatherer, agricultural, and industrial 
stages to provider of goods and services. However, in 

the face of much progress many of the today’s worlds 
have restricted access to food which ultimately creat-
ed challenges of food insecurity in many of the devel-
oping countries like Pakistan (Haq et al., 2011). Food 
insecurity is a very consistent challenge for Pakistan 
due to its annual population growth rate and lack of 
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advancement in agriculture sector, which created an 
inverse relationship between population and the food 
produced.

International inflation in food stuff prices and failure 
in achieving food limits of Pakistan due to frequent 
natural disasters created a challenging environment 
for food security in the country (FAO, 2011). Hunger 
Map of Food and Agriculture Organization (FAO) 
and Hunger Index of International Food Policy Re-
search Institute (IFPRI) suggested a serious preva-
lence of starvation and hunger in Pakistan if proper 
precautions shall not adopt timely (Nazli et al., 2012). 
Pakistan is currently facing the challenge of food inse-
curity and also has to face it in future if policies would 
remain the same. The wider gap between food demand 
and supply of a country ultimately affect its economic 
growth, poverty alleviation and development. In or-
der to bring all these developments in hands Pakistan 
need to match the supply of food with the population 
demands at an easy access for poor’s. 

Both in urban and rural areas of Pakistan, poverty is a 
common outfit of large population whose major part 
of income is consumed by food in contrast to other 
household expenditures which may be estimated as 
80.42% (GoP, 2015). In 2013-14 these expenditure 
were controlled and were brought down in urban and 
rural areas upto 43.63% from 45.01% in 2011-12. 
Major portion (54.75%) of food expenditures is spent 
on sugar, vegetable ghee and vegetables, milk and 
wheat. whereas, the poorest spend 65.63% of their 
food expenditure on milk, sugar, wheat, vegetable, and 
vegetable ghee in contrast to the richest who spend 
58.54% on milk, vegetables, wheat, fruits, sugar, mut-
ton, beef, chicken etc. (GoP, 2015). This also shows the 
differences in both the rich and poor classes’ prefer-
ence towards food, therefore, differences in classes and 
high prices may affect supply and demand of food and 
also restrict the approach of poorer to quality food 
(Burki, 1997). 

The progress and development of any economy is con-
nected with the consumption in a way that it measures 
the welfare of the people who are making expenditure 
on the purchase of various consumption heads. In fact 
consumption activity may call the backbone of all the 
supply and demand and all sort of investment is evolv-
ing around it directly or indirectly. Food accumulated 
the top priority as it is being the basic need to sus-
tain life of individuals. Since the guesstimates about 

the purchasing power of food are required to design a 
batter food policy to set priorities, understanding the 
relationship between household consumption and in-
come provide acumen for consumer behaviour. In this 
connection food consumption is an important aspect 
in economic theory for this reason it has been studied 
widely and a number of valuable researches should be 
carried out to understand the challenges and opportu-
nities associated with it (Ahmad et al., 2015).

Households in Pakistan spend their earnings on 
a variety of items to attain a certain level of utility. 
Household’s consumption behaviour is therefore an 
important aspect to be consider while analyzing food 
consumption patterns. Keeping in view the importance 
of food consumption in the economy the main aim of 
this paper is to analyze food consumption pattern of 
rural and urban households in Pakistan for aggregated 
food groups based on the HIES 2011-12 data using 
the Linear Approximate Almost Ideal Demand Sys-
tem (LA/AIDS) developed by Deaton and Muellbau-
er (1980a) and (1980b). The parameter estimated from 
the LA/AIDS model are used to calculate compen-
sated, uncompensated and expenditures elasticities.

The remainder of this paper is organized into four 
sections. Theoretical modelling and data used to esti-
mate compensated, uncompensated and expenditures 
elasticities is discussed in section 2. Section 3 com-
prise the empirical results and the last section presents 
the conclusion and policy recommendations.

Theoretical Modelling and Data

We estimated compensated and uncompensated own 
and cross price and expenditures elasticities by using the 
estimated coefficients from the Linear Approximate 
Almost Ideal Demand System (LA/AIDS) model. 
The LA/AIDS provide the first order approximation 
to the expenditures functions and satisfies the axioms 
of consumer choices and allows for investigating in-
terdependence among products (Bryne et al., 1996).

Specification and Estimation of the LA/AIDS
Deaton and Muellbauer (1980a) and (1980b) derived 
the LA/AIDS from a flexible expenditure function with 
Price Independent Generalized Logarithmic prefer-
ence to derive that is extremely useful for estimating 
a demand system with many desirable properties. The 
AIDS model automatically satisfies the aggregation 
restriction and with simple parametric restrictions, 
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homogeneity and symmetry can be imposed. The LA/
AIDS system in its budget share form is given as:
  

  
Where;

, and are the parameters that need to be esti-
mated.  is the budget share of good i, is the price 
of good j and x is the total expenditure. P is the ag-
gregate price index approximated by Laspeyres Price 
Index that is defined by , n 
is the number of goods, ln is the natural logarithm. 
Where;   for two goods i and 
j. Separability is imposed at the food level, implying 
that consumers modify their optimal food consump-
tion bundle when relative prices of individual foods 
change, given an optimal allocation of expenditure on 
food. Due to separability, the marginal rate of substi-
tution between any food items is independent of the 
changes in the non-food items. Hence, the individual 
food price changes influence non-food consumption 
expenditures only through their influence on the al-
location of total expenditures to food and non-food. 
The advantage of separability lies in the fact that at 
each stage of budgeting, information appropriate to 
the stage is required.

To account for the household characteristics, equa-
tion (1) is augmented with household specific socio-
economic, demographic, and regional characteristics, 
using the following relationship proposed by Pollak 
and Wales (1981): 

 
Where;

 is a matrix of socioeconomic variables, and is 
the vector of parameters. The socioeconomic varia-
bles include household size measured as the number 
of household members; a binary variable for marital 
status of the household; and regional dummies rep-
resenting the urban and rural region. Binary variables 
are equal to 1 when the phenomenon exists and 0 
otherwise (for example, marital status equals 1 when 
the household is married, otherwise it is 0). 

In this study, socioeconomic, demographic and region-
al characteristics included in Equation 1 as follows:

 (3)
Where;

 The demographic and dum-

my variables used in the complete demand system are 
the same as the ones used in single equation models. 

Equation 3 is estimated for urban and rural regions of 
Pakistan. The budget shares and the price included in 
equation 3 are for fourteen food groups: milk, meat, 
fruits, vegetables, beverages, sugar, wheat and wheat 
flour, rice, other cereals, pulses, oil and fats, tea and 
coffee, backed products and other food.

The theoretical restrictions i.e. adding up, homoge-
neity and symmetry imposed during the estimation 
process is as follow:

To estimate the system of equation in per capita terms 
the seemingly unrelated regression estimation method 
of Zellner (1963) is employed. Using the delta method 
the statistical significance of the estimated elasticities 
is employed. If a surveyed household does not con-
sume a commodity, then the price for that commodity 
is missing; to keep these (missing) observations in the 
analysis, missing prices are replaced by average prices 
(Cox and Wohlgenant, 1986). Imposing the property 
of additivity of the expenditure function makes the 
variance and covariance matrix singular; thus, one of 
the equations needs to be omitted to estimate the LA-
AIDS. The expenditure equation for “other food” is 
omitted, and the coefficients for the omitted equation 
are derived using the theoretical conditions imposed 
on the estimation process. However, the coefficients 
estimated using LA-AIDS are invariant to the omit-
ted equation.

Demand Elasticities for the LA/AIDS Model
The elasticity derivations for the LA/AIDS models 
are widely investigated and well documented. Follow-
ing Buse (1994) and Green and Alston (1990), taking 
the derivative of equation 3 with respect to ln(x), the 
expenditure elasticity  can be obtained as follows:

 (5)

Taking the derivative with respect to ln (pj), uncom-
pensated own- (j = i) and cross- (j ≠ i) price elasticities, 

, become as follows: 

Where;
is the Kronecker delta that is unity if i = j, and zero 
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otherwise. 

The Hicksian compensated price elasticities can be 
derived for the LA/AIDS model. The compensated 
price elasticities,  , become as follows:

Results 

This section presents and discusses the results from 
the LA/AIDS model estimation for the selected food 
groups’ budget shares. The empirical result from the 
Seemingly Unrelated Regression of the specified de-
mand function show that all estimated coefficients 
agree with a priori theoretical expectation. Estimates 
of the structural parameters for the LA/AIDS model 
are shown in Table 1 and 2. The parameters satisfy 
the adding up, homogeneity and symmetry restric-
tions. Overall it can also be seen from the estimated 
results that a reasonable number of coefficients of the 
explanatory variables are significant at the 99 percent 
level of significance. 

Total Food Expenditures 
As indicated by the estimated food total expenditures 
coefficients for urban and rural regions in Table 1 and 
2. The total food expenditure is positively and signif-
icantly related to expenditures shares on all catego-
ries of food. A food expenditure coefficient represents 
100 percent times the effect on a budget share of a 1 
percent increase in total food expenditures. Table 1 
and 2 shows the estimated coefficient for total food 
expenditures for urban and rural areas are highest for 
wheat and wheat flour (0.0431 and 0.0532) followed 
by milk (0.0228 and 0.0415), respectively. Assuming 
price constant, the result suggested that wheat and 
wheat flour and milk are comparatively more pre-
ferred at higher income level. The food budget share 
of milk, meat, fruits, vegetables, rice, other cereals, 
backed products and other food increase by 0.04159, 
0.00971, 0.0012, 0.0002, 0.0145, 0.0201, 0.0013 and 
0.0109 with a 1 percent increase in the food expendi-
tures in rural region. 

Price Variables
Own Prices: As indicated by the results in Table 1 
and 2, the estimated own price coefficients for all food 
groups are significant except fruits in urban region. 
The own price coefficients represents 100 times the 
effect on the budget share of a 1 percent increase in 

the own price. The highest positive and significant 
value of wheat and wheat flour (0.102) followed by 
milk (0.0148) in rural region, while wheat and wheat 
flour (0.0786) followed by rice (0.0140) in urban re-
gion indicates that these are the most sensitive to price 
change. While the negative coefficients of milk, fruits, 
tea and coffee, backed products and other food in ur-
ban area and milk, sugar, sugar, tea and coffee, backed 
products and other food in rural areas indicates that 
its budget share decreases as own prices increases.

Cross Price: Table 1 and 2 shows the cross price ef-
fects for urban and rural regions of Pakistan. The esti-
mated cross price coefficients indicates that the price 
of milk is significantly related to meat, fruits, vegeta-
bles, sugar, beverages, cereals, pulses, oil and fats, tea 
and coffee, backed products and other food budget 
shares and vice versa except fruits in urban region. For 
rural region the positive coefficients of milk price for 
of meat, fruits, vegetables, rice, other cereals, pulses, oil 
and fats, tea and coffee and backed products implies 
that their budget share will increase by 0.0013, 0.0012, 
0.0022, 0.0053, 0.0092, 0.0005, 0.0037, 0.0026 and 
0.0174, respectively, if the price of milk increase by 1%. 
In rural region, the highest value of wheat and wheat 
flour indicates its budget allocation is most sensitive 
to change in milk price as compared to urban region.

The estimated coefficients for both the regions shows 
that the price of meat are significantly related to all 
food categories except fruits and backed products in 
urban region. The highest positive coefficient for wheat 
and wheat flour (0.0064) in urban region indicated 
that its expenditure share is most sensitive while the 
lowest value of fruits (0.0003) is the least responsive 
to meat prices in urban region. Except meat in urban 
region and sugar and tea and coffee in rural region the 
results show significant relationship between the price 
of fruits and the budget shares of all food commod-
ities as indicated by their estimated cross price coef-
ficients. Significant (except backed product in urban 
region) relation is also found between the prices of 
vegetables and the budget shares of all food categories 
for both regions. Pulses and tea and coffee in urban 
region while sugar and tea and coffee in rural regions 
are having positive coefficients. The highest values of 
wheat and wheat flour (0.0150) indicates that it is the 
most sensitive to change in vegetables price. 

Table 1 and 2 also show significant relation between 
the price of sugar and the budget shares of all other
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food commodities. The sign of the estimated coeffi-
cient are positive for fruits, vegetables, rice, pulses, oil 
and fats, tea and coffee backed products and other food 
indicate that their budget share will increased in ru-
ral region by 0.0001, 0.0020, 0.0037, 0.0014, 0.00023, 
0.0034, 0.0007 and 0.0180 percent, respectively with 
a 1 percent increase in sugar price. As indicated by the 
cross price coefficients the price of beverages is having 
significant relation with the budget shares of all food 
groups in both regions except backed products in ru-
ral region. The budget shares of meat in urban region 
and fruits, beverages and other food in rural region is 
having insignificant relation with the prices of wheat 
and wheat flour. The negative coefficients of vegeta-
bles, beverages, wheat and wheat flour, oil and fats, tea 
and coffee, backed products and other food implies 
that their budget shares decrease with increase in the 
price of rice in rural region. Pulses and backed prod-
uct are having insignificant relation with the price of 
rice in rural region. 

As indicated by the estimated cross price coefficients, 
the price of oil and fats significantly related to budget 
shares of food groups except pulses and backed prod-
ucts in rural region and backed product in urban re-
gion. The positive coefficient of fruits, vegetables, 
sugar and wheat and wheat flour in both the regions 
indicates that its budget share will increase with in-
crease in the prices of pulses. The highest value of oil 
and fats in both regions show that its budget share is 
most sensitive to prices of tea and coffee. Beverages, 
rice, pulses and oil and fats in rural region while milk, 
meat, vegetables and pulses are having insignificant 
relation with backed product prices. 

Demographic and Dummy Variables
The demographic variable included in the model 
show significant differences in the consumption pat-
terns between urban and rural regions. Similar to the 
findings of Haq et al. (2011), Malik et al. (2014) and 
Ahmed et al. (2015) the results indicate that with an 
increase in the age, household consume more of meat, 
fruit, pulses, tea and coffee, backed products and other 
food in both the regions. No significant difference is 
found on the expenditures share of milk, fruits, sugar, 
wheat and wheat flour, pulses oil and fats, tea and cof-
fee and backed products between rural married and 
unmarried households. Results show a significant in-
crease in the consumption of vegetables, sugar, wheat 
and wheat flour, rice, oil and fats, pulses, tea and coffee 

and other food with the addition of individuals in the 
family in both regions. 

Uncompensated and Compensated Own and Cross 
Price Elasticities
The uncompensated demand for most of food product, 
except milk, fruits, sugar, rice, tea and coffee backed 
products and other food in urban region and milk, 
sugar, rice, tea and coffee and backed products in ru-
ral regions is own price inelastic as reported in Table 
3. The estimated elasticities are statistically significant 
and have the expected signs. The compensated demand 
own price elasticities are less than uncompensated de-
mand own price elasticities indicates that all food com-
modities are normal goods. These elasticities shows the 
responsiveness to prices and determine the consump-
tion patterns of households in rural and urban regions 
of Pakistan. The uncompensated demand for most of 
the commodities, except milk, rice, tea and coffee and 
backed product are price inelastic and the elasticities 
range varies from 0.347 (pulses) to 0.985 (other prod-
ucts). Pulses with price elasticity of 0.347 appeared to 
be least responsive to price change in rural region. The 
uncompensated demand own price elasticities of milk, 
sugar, rice, tea and coffee and backed products in more 
than unity indicating that rural households are much 
responsive to price change. However rural and urban 
disaggregation show that fruits were inelastic for ru-
ral region however highly elastic for urban region. The 
own price elasticities (except milk, fruits, sugar, rice, tea 
and coffee, backed products and other food) for urban 
region ranges from 0.338 for oil and fats to 0.971 for 
wheat and wheat flour which confirm that household 
in urban region have high income as compared to rural 
region. 

A considerable difference between the compensat-
ed and uncompensated elasticities for urban region is 
found for most of the product like milk (0.839-1.032), 
meat (0.723-0.847), fruits (0.965-1.006), sugar (0.985-
1.046), rice (0.650-1.017) and pulses (0.588-0.616) for 
urban region. While the difference between uncom-
pensated and compensated own price elasticities are 
quite high in rural region as compared to urban region 
for majority of the products like milk (0.920-1.130), 
meat (0.768-0.860), sugar (0.961-1.023), wheat and 
wheat flour (0.291-0.949), rice (0.700-1.012), oils and 
fat (0.231-0.347) and backed products (0.996-0.014). 

Out of 182 uncompensated cross price elasticities for
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rural region 150 are negative (gross complements) 
and 32 are positive (gross substitutes). The number 
of net complements equals 8 and net substitutes 174 
based on the compensated cross price elasticities. For 
urban region out of 182 uncompensated cross price 
elasticities 149 are negative (gross complements) and 
33 are positive (gross substitutes). The number of net 
complements equals 15 and net substitutes 167 based 
on the compensated cross price elasticities. We found 
that most of the cross price elasticities are significant 
at 99 percent level of significance and our results are 
in line with those found by Haq et al. (2011), Nazli 
et al. (2012) and Ahmed et al. (2015) and contrary to 
Farooq et al. (1999).

Expenditures Elasticities
The estimated elasticities for individual food items 
provide useful insights into the consumption level. 
Base on the estimated expenditures elasticities for 
both the regions, the food commodities can be catego-
rized into necessities and luxuries. Food groups hav-
ing food expenditure elasticities equal to or less than 
“1” is considered as necessities and greater then unity 
for luxuries. On the basis of estimated expenditure 
elasticities urban and rural households’ in Pakistan 
exhibits different consumption pattern under differ-
ent food expenditures (income levels). The households 
alter their consumption pattern in response to change 
in income. The food expenditure elasticities of differ-
ent food groups consumed by urban and rural house-
holds are presented in Table 5. Results show that all 
the food groups, in both regions, have expected pos-
itive signs and ranges from zero to one except milk, 
meat, rice, other cereals, backed products and other 
food. In urban region, the expenditures elasticities for 
vegetables (0.900), sugar (0.948), wheat and wheat 
flour (0.750), pulses (0.839), oil and fats (0.832) and 
tea and coffee (0.997) reflects that these food items 
are considered necessities while milk (1.134), meat 
(1.203), fruits (1.143), other cereals (1.657), backed 
products (1.248) and other food (1.190) are the most 
responsive to changes in prices and therefore regard-
ed as luxuries. These results are consistent with the 
findings of Haq et al. (2008), Malik et al. (2014) and 
Ahmad et al. (2015).

The analysis further reveals that all the elasticities 
are significantly different from zero and have the ex-
pected positive sign for rural household. Milk, meat, 
beverages, rice, other cereals, tea and coffee, backed 
products and other food can be regarded as luxuries as 

their expenditures elasticities are 1.247, 1.118, 1.004, 
1.283, 1.585, 1.012, 1.080 and 1.05 respectively. These 
estimated expenditures elasticities portray that the 
demand for these food groups has the strongest in-
come effect than other food groups. Vegetables, sugar, 
fruits, wheat and wheat flour, pulses and oil and fats 
can be regarded as necessities with their expenditures 
elasticities of 0.620, 0.879, 0.604, 0.739, 0.921 and 
0.911, respectively. These analysis clearly indicates 
that an increase in income results in higher demand 
for expensive food items for both urban and rural re-
gions of Pakistan. A closer observation from the Ta-
ble 5 depicts that fruits are considered as luxury food 
items in urban region however this food item falls in 
the necessity food items group for rural households. 
One possible explanation for this may be the fact that 
fruits mostly come from the rural orchards where the 
prices are relatively low compared to urban regions 
where its higher prices hinder low income groups 
from its consumption. The above results confirms and 
agrees with the results of Haq et al. (2011), Nazli et al. 
(2012) and Ahmed et al. (2015).

Table 5: Expenditures elasticities for urban and rural re-
gions, 2011-12

Variables Urban Region Rural Region
Milk 1.134*** 1.247***
Meat 1.203*** 1.118***
Vegetables 0.900*** 0.620***
Sugar 0.948*** 0.879***
Fruits 1.143*** 0.604***
Beverages 0.781*** 1.004***
Wheat 0.750*** 0.739***
Rice 1.124*** 1.283***
Other Cereals 1.657*** 1.585***
Pulses 0.839*** 0.921***
Oils and Fats 0.832*** 0.911***
Tea and Coffee 0.997*** 1.012***
Backed Products 1.248** 1.080***
Other Food 1.190*** 1.050***

Source: Author’s calculations form HIES, 2011-12; ***: Indicates 
significant at 99%; **: significant 95%; *: significant at 90%

Conclusion and Recommendations

LA/AIDS model is used in this paper to examine the 
food demand patterns of the urban and rural house-
hold. Regression analysis results reveal that own price, 
cross price and household’s food expenditures have 
significant effect on demand for all food groups. So-
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cioeconomic and demographic factors included in the 
model have important influence on household food 
demand.

Sensitivity analysis show that the demand for most 
of food product except milk, fruits, sugar, rice, tea and 
coffee backed products and other food in urban region 
and milk, sugar, rice, tea and coffee and backed products 
in rural regions are less than unit elastic to own price. 
All the food groups, in both regions, have expected 
expenditures elasticities with positive sign and ranges 
from zero to one except milk, meat, rice, other cereals, 
backed products and other food. 

The results of this paper has important policy im-
plications. Prices of basic food items such as milk, 
meat, rice, other cereals, backed products and other 
food should be kept constant. Imposition of any sale 
tax could create huge loss in consumption for these 
commodities. Any increase in prices of these com-
modities should be backed with price subsidization 
policies. The uncompensated demand for milk, sugar, 
rice and backed products are own price elastic both 
in rural and urban regions, while the uncompensated 
own price wheat and wheat flour is inelastic. The un-
compensated demand for milk, meat, rice, other cere-
als, backed products and other food are more elastic to 
food expenditures both in urban and rural regions and 
can be categorized as luxury goods. Beverages and tea 
and coffee are more elastic to total food expenditures 
in rural while fruits are more elastic in urban region. 
As the demand for milk, meat, rice, other cereals and 
other food products are more elastic to total food ex-
penditures (income) both in rural and urban regions. 
Imposition of income tax in rural and urban low and 
middle income household could result in huge decrease 
in the expenditures on these commodities.
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