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Abstract 

We have analyzed the food consumption patterns and then estimated consumption elasticities for 
Urban Punjab. For this purpose we used LA-AIDS model specification by forming ten food groups 
using HIES 2013-14 data and applied seemingly unrelated regression (SUR).  We found that, 
people of Pakistan with the passage of time consuming less amount of wheat and wheat flour, it 
may be due to the shifting towards fast foods and other substitutes such as rice, corn, and backing 
flour. Our study suggest that, urbanization and exclusion of the livestock from the main cities may 
be a threat to food security. Appropriate measures must be taken by the Government to ensure the 
food availability and to keep the prices smooth. 

Keywords: Urban food consumption, LA-AIDS, expenditure elasticities 

JEL classification: D12 

Introduction and Background  

In the 21st century the world population is changing its character, which was historically 
predominantly rural. Currently (2015) the rural and urban population account for equal shares of 
total population and it is expected that by 2050, two thirds of world population would reside in 
urban areas. A similar pattern has been observed in Pakistan. At the time of independence in 1947, 
only 15.4 percent of population was residing in urban areas; while in 1988, this statistic increased 
to 32 percent and at the present time (2014-15), it is 40 percent (GoP 2015). Since 2005, the urban 
population is increasing at the rate of 3 percent and it is expected that in 2025, urban population 
would reach 50 percent. These demographic changes has an effect on the dietary needs of the urban 
dwellers. 
It is expected that population growth, rural- urban migration, and low levels of wages to adversely 
affect the consumers’ buying power. With the decline in per-capita incomes, individuals are 
expected to consume more cereals in order to fulfill their energy needs; while the consumption of 
milk and dairy products are expected to decline. For example, from 2007-2014 in urban Punjab, 
Pakistan, consumption of wheat and wheat flour increased from 6.8 kg/pc/month to 7.9 kg/pc/ 
month. Whereas the consumption of milk has been reduced from 7.60 liter/pc/month to 3.74 
liter/pc/month from 2007-2014. (GoP 2014). On overall basis, food expenditures account for 54 
percent of total household expenditures; while the rural and urban food expenditure share is 54 
and 46 percent respectively. The food expenditures are dominated by wheat and dairy products; 
these two food items are account for 46 percent of total food expenditures. In this situation, any 
adverse change in price or income would have serious implication for urban food security in 
Pakistan.  
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There is a point interest to know separately food consumption pattern in rural and urban areas. The 
urban households adopt the sedentary life style due to which the calories consumption need is low 
as compared to rural households (Clark, Huberman, and Lindert 1995). And with the change in the 
income level the composition of the food consumption also differ between rural and urban dwellers 
(Huang and David. 1993); the urban households preferred more fast food or street-vendor rice 
because the in urban areas, mostly both men and women are the income earners and have less time 
for preparing food. (Senauer, Sahn, and Alderman 1986; Reardon, 1993; Kennedy and Reardon, 
1994). The urban households are not self –sufficient in food availability, they are dependent upon 
the rural households production of food (Wu 1999).   

With the availability of large cross sectional data, food consumption patterns were studied by 
Siddiqui, 1982; Burki 1997 and Haq et.al 2008, 2011. A recent attempt was made by Malik et.al 
2014 to study the effect of increase in the food prices in 2007 by controlling poverty status and 
seasonal effects. These studies have ignored the demographics of the household while estimating 
the income and price elasticities. Prior to this Malik and Sarwar 1993 attempted to study the 
consumption patterns with effect of remittances.  

The overall objective of the study is to analyses urban consumer food demand in Urban Punjab. It 
is the most populated province of Pakistan, almost half of the population of Pakistan lives in Punjab 
province (91 million) and predominantly consist of urban population. Though Punjab province is 
major food supplier in the country, but also have high demand of food because 50 percent of total 
population is residing in this province. With the rapid rate of urbanization and low income that 
results in low access to food, statics shows it incrased from 35 percent to 53 percent from 2003 to 
2009, and following same trend.  The study of the Punjab province will help in understanding the 
demand for food in urban Pakistan. This will help to devise the policies, programs to cater the 
future needs of the households for essential food items. 

The specific objective of this study is measure the impact of economic (price and per capita 
Household income) and demographics (age, food consumption habits, income distribution, 
gender) on household food demand using a complete demand system. In the first step, we 
investigate the food consumption patterns in urban Punjab and in second step we estimate the 
consumption elasticities. With the help of these estimates, we draw policy implications for present 
and future demand for food of urban dwellers. It provides the insight to the policy makers to 
formulate the policies for the food security in urban areas and marketers use the information to 
make their strategies to provide the food on the shelves of the grocery stores.    

Method and Data 

There are different methods to use food demand system. Here a Linear Approximate Almost Ideal 
Demand System (LA-AIDS) [Deaton and Muellbauer (1980a: 1980b)] for the estimation of 
expenditure elasticities. A cost function (PIGLOG) introduced by Muellbaurer (1976) used to 
specify the budget share equations for each food group.  Then this budget share group used as 
dependent variables and prices in log form and real expenditure as independent variables. Later to 
test the desirable properties this specification is assumed.  Budget share in each commodity group 
is presented as in the form of LA-AIDS demand equation. 

 

 wi = αi + ∑ γijn
j=1 + ln�pj� +  βi �

x
P
� + e                                             (1) 
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Above equation (1) represents: 

n= number of goods, 

wi= budget share of good i,  

pj= price of good j, 

x = total expenditure on food, 

 P= price index approximated by the Stone price index 

=  (ln(𝑝𝑝) = ∑ 𝑗𝑗  𝑤𝑤𝑗𝑗 ln (𝑃𝑃𝑗𝑗)  and 𝑎𝑎𝑎𝑎, 𝛾𝛾𝑎𝑎𝑗𝑗, 𝑎𝑎𝑎𝑎𝑎𝑎 𝐵𝐵𝑎𝑎 are assumed as parameters.  

Pollock and Wales (1981) introduced another equation to account the socio-economic 
characteristics, age cohorts, food consumption habits, and income distribution as:  

  𝛼𝛼𝑖𝑖 = 𝑎𝑎𝑖𝑖∗ + ∑ 𝑗𝑗  𝛿𝛿𝑖𝑖𝑖𝑖  𝑧𝑧𝑖𝑖                                                                                       (2)        

 

Where (zj ) represents  demographic variables (age, age groups, family size) and (δij) is the vector 
of parameters. We can get from first two equations;  

𝑤𝑤𝑖𝑖 = 𝑎𝑎𝑖𝑖∗ + �  𝛾𝛾𝑖𝑖𝑖𝑖

𝑛𝑛

𝑖𝑖=1

+ ln�𝑝𝑝𝑖𝑖� + 𝛽𝛽𝑖𝑖 �
𝑥𝑥
𝑃𝑃
� + �𝛿𝛿𝑖𝑖𝑖𝑖  𝑧𝑧𝑖𝑖

𝑛𝑛

𝑖𝑖=1

+ 𝑒𝑒𝑖𝑖                              (3)      

 

This is the final equation we used for ten food groups to analyses consumption patterns. Demand 
function restriction are applied to test adding up; Homogeneity and symmetry. That is; 

Adding-up: 

 ∑ 𝑎𝑎𝑖𝑖∗𝑛𝑛
𝑖𝑖 = 1,        ∑ 𝛾𝛾𝑖𝑖𝑖𝑖 

𝑛𝑛
𝑖𝑖 = 0,      ∑ 𝐵𝐵𝑖𝑖𝑛𝑛

𝑖𝑖 = 0          ∀𝑎𝑎𝑎𝑎𝑎𝑎 𝑎𝑎                                       (4)          

Homogeneity: 

 ∑ 𝛾𝛾𝑖𝑖𝑖𝑖𝑛𝑛
𝑖𝑖   = 0,       ∀ 𝑗𝑗                                                                                                       (5) 

Symmetry: 

 𝛾𝛾𝑖𝑖𝑖𝑖 =  𝛾𝛾𝑖𝑖𝑖𝑖                                                                                                                           (6)   

To overcome the simultaneity of equations we used seemingly unrelated regression (SUR) 
introduced by Zellner (1963). For significance a delta method used. Later on restriction are applied 
to on expenditure function to test the property of additivity and homogeneity. In this study we used 
ten food groups means ten expenditure equation and for theoretical restriction, we omit the last 
group which is called as other food items. However, this process does not effect the system of 
equations and expected results.  
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Data 

A national representative data named household integrated Economic survey (HIES) used to 
analyses the consumption patterns and then consumption elasticities. It covers four provinces of 
Pakistan and comprised of 17,989 household but we concise to only Urban-Punjab.  

To analyze the complete food demand system, we divide the household consumed foods into 
following categories:  wheat and wheat products; rice verities; other cereals; milk and milk related 
products; pulses; fresh fruits and vegetables; meat, poultry and fish; cooking oil; sugar, honey and 
sugar preparations; and other foods (condiments and spices (whole and powder), tea, etc.). 

LA-AIDS estimates systems of equations, we introduce budget share of each food group as an 
equation and then other equations of each group introduced separately. Then we run the system of 
equation simultaneously and then estimate the expenditure elasticities for each group. To make all 
these group a detailed information is provided in HIES 2013-14 including budget shares and 
quantity consumed of each item. By this we can estimate the expenditure elasticities and then apply 
the restrictions.    

Results and Discussion 

 
 

As shown in figure 1, per capita consumption of wheat and wheat flour is decreasing with the 
passage of time. In 2004, the monthly average consumption Pakistani people for wheat and wheat 
flour was 8.20 kg while in 2014 it fell to 7.20 kg. Surprisingly, with the increase in population the 
consumption of wheat has been decreased over the time, it might be due to the spending pattern of 
the inhabitants; they are spending on substitutes. Looking at the consumption of the rice and rice 
flour, it is shown in the figure that there is not a significant change in the consumption of rice. In 
2004, people of Pakistan consuming almost1.03 kg per month and in 2014 it was noted 1.04 kg. 
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Figure 1 Per capita consumption of cereals in Pakistan 
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Figure 2 shows the per capita consumption of milk, surprisingly, with the passage of time the 
consumption of milk has been decreased. Though the reduction in consumption from 2004 to 2014 
is minor but with increasing population it is noticeable. In 2004, the average monthly consumption 
of fresh and boiled milk of inhabitant of the country was 6.67 liter and it reduced to 6.66 liter in 
2014. Whereas the average consumption of packed milk increased, in 2004 it was 0.06 liters and 
in 2014 it reached to 0.26 liters. Packed milk is expensive than fresh and boiled milk even that the 
consumption of packed milk has been increased, it may be due to exist of large animals from the 
cities. 
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Figure 2 Per capita consumption of Milk in Pakistan 

Figure 3 Per capita consumption of Meat in Pakistan 
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Figure 3 explains the consumption of meat in Pakistan, it shows that with the passage of time the 
consumption of beef reduced and in 2004 the average monthly consumption was 0.33kg while in 
2014 it fell to 0.23kg. On the other hand, the consumption of chicken increased, in 2004 the 
monthly average consumption was 0.23kg and in 2014 reached to 0.32kg. It seems people 
substitute beef and chicken, there prices are also nearer to one another. In the case of mutton and 
fish there is not considerable change occurred, fish average monthly consumption in 2004 was 
0.06kg and it reached to 0.07 kg in 2014. Mutton average monthly consumption remained same in 
2004 and 2014 at 0.07kg. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Interestingly in figure 4, the average monthly consumption of wheat and wheat flour has been risen 
from 7.48 kg to 7.87 kg while in figure 1 the country consumption has been decreased. It shows in 
Punjab the preference of wheat and wheat flour has not been affected over the time. Similarly, rice 
and rice flour in Punjab moved opposite to country consumption, country consumption of rice and 
rice flour increased but in Punjab it decreased. In 2004, the average consumption of rice and rice 
flour was 0.76 kg and in 2014 it fell to 0.60 kg.  
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Figure 4 Per capita consumption of cereals in Punjab 
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Drastic reduction was noted in the consumption of fresh and boiled milk in Punjab while it was 
minor reduction at country level. In 2004, the consumption of fresh and boiled milk was 6.97 liters 
and it reduced to 3.74 liters in 2014. Other the other hand the consumption of packed milk 
increased from 0.20 liters to 1.03 liters. It may be due to urbanization and exist of livestock from 
the main cities of the Punjab. 

 
 

 

6.97
7.60 7.40 7.32

3.74

0.20 0.23 0.28 0.34
1.03

0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

2004 2007 2010 2012 2014

Li
te

r

Years

Per capita consumption of Milk in Urban Punjab (quantites) 2004-14

Milk (Fresh & boiled) Ltr Milk packed Ltr

Linear (Milk (Fresh & boiled) Ltr) Linear (Milk packed Ltr)

0.13 0.11 0.10
0.13

0.04

0.28

0.18 0.16 0.18

0.41

0.04 0.04 0.02
0.05 0.04

0.34 0.32
0.35

0.39

0.32

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45

2004 2007 2010 2012 2014

Kg

Years

Per capita consumption of meat in urban Punjab (quantities) 2004-14

Mutton Kg Beaf Kg Fish Kg

Chicken meat Kg Linear (Beaf Kg) Linear (Chicken meat Kg)

Figure 5 Per capita consumption of Milk in Punjab 

Figure 6 Per capita consumption of Meat in Punjab 
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The consumption trend in Punjab of meat is almost similar to the overall consumption pattern of 
the country. The beef consumption increased from 0.28 kg to 0.41 kg, chicken consumption 
decreased from 0.34 kg to 0.32 kg while mutton consumption decreased from 0.13 kg to 0.04 kg 
and fish consumption remained same 0.04 in 2004 and in 2014. 

Table 1: Expenditure Elasticities of Demand (2013-14) 

Food 
items 

Cereal 
Type 
1 

Cereal 
Type 
2 

Cereal 
Type 
3 

Pulses 
Fresh 
Fruits & 
Vegetables 

Milk 
Products 

Animal 
Flesh 

Edible 
Oil Sugar Other 

Urban 
areas of 
Punjab 

0.711 1.03 1.028 0.612 0.966 1.487 0.971 0.664 1.07 0.785 

Punjab 
Province 0.691 0.902 0.833 0.705 0.903 1.683 0.841 0.608 0.93 0.724 

 

Table 1 shows the expenditures elasticities of different food groups of urban and overall province. 
The results of LA-AIDS model suggested that overall the expenditures elasticities are significant 
and positive which means all the food items are normal. In urban areas the expenditures elasticities 
of rice, other cereals, and sugar are greater than one while at province level they are close to one 
but less than unity. It implies that these groups are more responsive to expenditures and these are 
luxurious items in urban areas. While the expenditure elasticity of dairy is greater than unity both 
in urban and in province suggesting that smaller change in expenditure will cause more than unity 
in demand of dairy products at urban and province level. On the other hand, the expenditures 
elasticities of cooking oil, wheat, and pulses are positive but less than unity which means these 
groups are irresponsive to the expenditures in other words these groups are near to necessities. 
People in urban areas or in overall the province have to purchase wheat, pulses, and cooking oil 
up to a specific level, no matter their income have major fluctuations. 

 

Table 2: Own compensated and uncompensated price elasticities of urban Punjab (2013-14) 

Food items Cereal 
Type 1 

Cereal 
Type 2 

Cereal 
Type 3 Pulses 

Fresh 
Fruits & 
Vegetables 

Milk 
Products 

Animal 
Flesh 

Edible 
Oil Sugar Other 

Compensated -0.128 -0.655 -0.321 -0.311 -0.323 -0.513 -0.124 -0.145 -0.493 -0.329 
Uncompensated -0.245 -0.685 -0.337 -0.318 -0.449 -0.887 -0.237 -0.207 -0.609 -0.394 

 

Table 2 shows that almost all the commodities are compensated inelastic ranges from -0.12 to -
0.65. Whereas uncompensated elasticities are a bit higher and dairy products were noted near to 
unity. Cereal type 1 which is wheat and wheat flour was highly inelastic which means it was a 
necessary good. Similarly, edible oil and meat were noted inelastic commodities for urban 
inhabitants of the province Punjab. 
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Table 3: LA-AIDS Estimation  

Food items Cereal Type 1 Cereal Type 2 Cereal Type 
3 

Pulses Fresh Fruits & 
Vegetables 

Milk 
Products Animal Flesh Edible Oil Sugar Other 

Cereal Group Wheat, Rice and other cereals 

Cereal Type 1 .1124*** 
(.0029) 

.0058*** 
(.0013) 

.0004 
(.0006) 

-.0019** 
(.0009) 

-.0310*** 
(.0017) 

-.0311*** 
(.0018) 

-.0247*** 
(.0019) 

-.0039** 
(.0015) 

-.0095*** 
(.0018) 

-.0097*** 
(.0013) 

Cereal Type 2 -0.0058***  
(0.0013) 

0.0197*** 
(0.001) 

-0.0015*** 
(0.0004) 

-0.0028*** 
(0.0006) 

0.0048*** 
(0.0011) 

-0.0003 
(0.0007) 

-0.0016** 
(0.0007) 

-0.0057*** 
(0.0009) 

0.0043*** 
(0.0009) 

-0.0022*** 
(0.0007) 

Cereal Type 3 0.0004 
(0.0006) 

-0.0020*** 
(0.0008) 

-0.0021*** 
(0.0004) 

0.0009*** 
(0.0003) 

0.0027*** 
(0.0005) 

0.0006 
(0.0002) 

-0.0022*** 
(0.0008) 

-0.0008 
(0.0003) 

0.0012*** 
(0.0004) 

0.0017*** 
(0.0008) 

Pulses price -0.0019** 
(0.0009) 

0.0027*** 
(0.0001) 

0.0008*** 
(0.0003) 

0.0206*** 
(0.0004) 

0.0028*** 
(0.0003) 

0.0010 
(0.0001) 

-0.0050*** 
(0.0004) 

-0.0056*** 
(0.0005) 

0.0037*** 
(0.0006) 

-0.0014*** 
(0.0007) 

Milk and Milk Products Groups 
Price of Dairy  -.0311*** 

(0.0018) 
-.0004 
(0.0008) 

.0003 
(0.0003) 

.0008 
(0.0005) 

-.0063*** 
(0.0014) 

.0848*** 
(0.0024) 

-.0095*** 
(0.0018) 

-.0210*** 
(0.0001) 

-.0158*** 
(0.0014) 

-.0047*** 
(0.0008) 

Edible Oil group 
Price of 
Cooking Oil  

-0.0039** 
(0.0015) 

-0.0057*** 
(0.0009) 

-0.0006 
(0.0004) 

-0.0055*** 
(0.0004) 

-0.0168*** 
(0.0007) 

-0.0203*** 
(0.0007) 

-0.0167*** 
(0.0011) 

0.0807*** 
(0.0022) 

-0.0083*** 
(0.0008) 

-0.0057*** 
(0.0009) 

Fleshy Products 
Meat price -0.0247*** 

(0.0019) 
-0.0019** 
(0.0003) 

-0.0023*** 
(0.0004) 

-0.0048*** 
(0.0005) 

-0.0038*** 
(0.0007) 

-0.0097*** 
(0.0012) 

0.0753*** 
(0.0011) 

-0.0164*** 
(0.0004) 

-0.0047*** 
(0.0011) 

-0.0097*** 
(0.0005) 

Sweetener Group 
 Price of sugar -.0095*** 

(0.0018) 
.0043*** 
(0.0009) 

.0017*** 
(0.0008) 

-.0038*** 
(0.0005) 

.0037*** 
(0.0008) 

-.0157*** 
(0.0014) 

-.0048*** 
(0.0011) 

-.0088*** 
(0.0012) 

.0363*** 
(0.0014) 

-.0038*** 
(0.0009) 

Fresh Fruits and Vegetables 
Fruits and veg. 
price 

-0.0310*** 
(0.0017) 

-0.0047*** 
(0.0005) 

0.0028*** 
(0.0001) 

0.0027*** 
(0.0002) 

0.0651*** 
(0.0013) 

-0.0063***  
(0.0018) 

-0.0037*** 
(0.0011) 

-0.0167*** 
(0.0012) 

0.0034*** 
(0.0008) 

-0.0073*** 
(0.0005) 

Remaining items food group (tea and 
Remaining 
group price 

-0.0097*** 
(0.0013) 

-0.0022*** 
(0.0007) 

0.0013*** 
(0.0004) 

-0.0016*** 
(0.0003) 

-0.0077*** 
(0.0002) 

-0.0045*** 
(0.0009) 

-0.0093*** 
(0.0005) 

-0.0056*** 
(0.0009) 

-0.0038*** 
(0.0009) 

0.0413*** 
(0.0003) 

Total expenditures on food 
expenditures 
on food  

-0.0415*** 
(0.0014) 

-0.0037*** 
(0.0011) 

-0.0007 
(0.0005) 

-0.0083*** 
(0.0001) 

-0.0117*** 
(0.0014) 

0.1541*** 
(0.0031) 

0.0187*** 
(0.0015) 

0.0427*** 
(0.0012) 

-0.0073*** 
(0.0017) 

-0.0207*** 
(0.0009) 
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We have found that most of the coefficients are significant and have signs according to theory. 
Expenditures are responsive to the price change. Wheat coefficient is positive and significant, 
shows that with the increase of price of wheat, this has perverse effect. It shows that wheat is a 
staple food in Urban Punjab. It is also major part of the food consumption. Similarly, although rice 
is a cereal but people respond negatively means substitute other cereals if increase in the price of 
rice.  

Conclusion: 

Consumption pattern of the people of Pakistan were analyzed in this article, and elasticities in 
province Punjab were calculated, our analysis have some specific implications. We found that, 
people of Pakistan with the passage of time consuming less amount of wheat and wheat flour, it 
may be due to the shifting towards fast foods and other substitutes such as rice, corn, and backing 
flour. Similarly, with the passage of time the consumption of fresh and boiled milk is reducing, it 
may be due to the urbanization and exclusion of livestock from the cities. In urban areas the 
expenditures elasticities of rice, other cereals, and sugar are greater than one while at province 
level they are close to one but less than unity. Similarly, the expenditure elasticity of dairy is 
greater than unity both in urban and in province suggesting that dairy products are luxurious items 
for whole province. On the other hand, the expenditures elasticities of cooking oil, wheat, and 
pulses are positive but less than unity which means these groups are irresponsive to the 
expenditures in other words these groups are near to necessities. Wheat usually considered as a 
staple food in Pakistan this is why the expenditure elasticity of the wheat and wheat flour was 
noted less than one. Our study suggest that, urbanization and exclusion of the livestock from the 
main cities may be a threat to food security. Appropriate measures must be taken by the 
Government to ensure the food availability and to keep the prices smooth.  
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