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Abstract | Pakistan is the fastest urbanizing country among all of the South Asian Countries and its rural
population may equalize that of the urban till 2030. There are other changes as well like population growth
and the wealth effects that have been observed in Pakistan. These changes can affect the consumption pat-
tern of the people, and hence result in the food demand shifts. The current study estimates for the presence
of structural shifts in the demand for food in Pakistan for the selected food groups from the Household
Integrated Economic Survey for the years1985-86, 1993-94, 2001-02 and 2007-08. Quadratic Almost Ideal
Demand System (QUAIDS) is employed to estimate the budget shares and test for these shifts. The results
confirm for the significance of the quadratic variables in the model except for the Oils’ group. The presence
of these shifts have been proved in Pakistan and hence there are other factors as well like urbanization that
causing these shifts in food demand, apart from the changes in expenditures and the relative prices. Hence,
agricultural import and export, and farm related policies should be made harmonious with the changing pop-
ulation statistics and pacing urbanization in Pakistan to make this transition period smooth.
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(1966) observed the importance of relative prices on
consumption patterns and concluded the substantial
and differential effects on the final demand of various

Introduction

‘ N Jith the economic development, phenomena of

urbanization, changes in composition of fam-
ily and structure of age as well as the structural shifts
in the output and employment composition, take
place (Lluch et al., 1977). The changes in consump-
tion patterns in response to changing incomes have
been a central issue in the Balanced Growth theo-
ries of Rosenstein-Rodan (1943) and Nurkse (1959).
This issue has also attracted the focus of Unbalanced
Growth theories like of Lewis (1955). Then the struc-
tural change models by Chenery (1960), (1965), Tay-
lor (1969) and Kelly et al. (1972) also took great in-

terest in the changing consumption patterns. Kuznets

types of goods due to changes in relative prices. But,
Kelley et al. (1972) argued that ignoring the factors
like systematic changes in urbanization, family size
and population growth that are the part and parcel
of economic development, may mask their distinctive
effects on demand and hence be incorporated in de-
mand analysis along with income effect.

Over the last two decades, Pakistan’s economy has
undergone many changes. Pakistan is the fastest ur-
banizing country in the South Asia and till 2030, its
urban population may equal the rural one (UNFPA,
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2007). Between 2000 and 2008, economic growth
averaged 7%, millions of new jobs were created and
there was huge migration to urban areas for availing
the enhanced job opportunities in manufacturing
and service sectors (Haq, 2009) (http://www.riazhaq.
com/2009/09/urbanization-in-pakistan-highest-in.
html). So consumption patterns are changing result-
ing in a process termed as “Structural Shift”.

‘These shifts as elaborated by Huang and Bouis (2001)
specifically are the changes in the preference structure,
due to the structural transformation of societies. Ur-
banization plays the key role.

But, with the increasing world population and urban-
ization, the quantity of net buyers is increasing day
by day. The responsibility of feeding them is on rural
and peri-urban dwellers whose productive capacity to
cope with altered demand patterns is limited by fac-
tors like changes in land use and competition for irri-
gation water (Matuschke, 2009) .

Hence, it is important to analyze the consumption
basket of households over a long period, investigate
the factors that pave way for such changes, to estimate
demand elasticities which elaborate the level of de-
mand by individual consumers given the structure of
relative prices faced, real income and individual char-
acteristics (IMittal, 2006).

Consumer demand has remained an issue of concern
for Pakistani researchers. Many have tried to explore it
with different methodologies, data and commodities.
There have been researches as earlier as in 60s. From
Rehman (1963) to Malik et al. (1988), there were
many researches done on consumer food demand.

Rehman (1963) used linear double log model for esti-
mating expenditure elasticities for rural Pakistan using
survey data for rural households with food and nonfood
commodities. Siddiqui (1982), Malik (1982) and Ma-
lik and Ahmed (1985) used log linear model for their
studies on consumer demand for food and nonfood
commodities. Siddiqui (1982) grouped HIES 1971-
72 data for estimating expenditure and cross price
elasticities, while, Malik (1982) with grouped HIES
1971-72 and Malik and Ahmed (1985) with Grouped
HIES 1979, estimated expenditure elasticities for
food and nonfood commodities in rural and urban ar-
eas of Pakistan. Malik (1982) and Malik and Ahmed
(1985) also employed double log and semi log models.

'The problem with these models is this that they vi-
olate the condition of Engel aggregation which is of
serious concern when whole system of equations is es-
timated (Yoshihara, 1969). Later, the system approach
replaced the single equation modeling in Pakistan.
Linear Expenditure System (LES) by Stone (1954)
and Extended Linear Expenditure System by Lluch
(1973) were employed due to many of their advan-
tages in analysis of consumer demand. Quantities of
subsistence level can be obtained using these systems

(Burki, 1997).

Ahmed and Ludlow (1987) and Ahmed et al. (1988)
employed LES, while, Ali (1985) employed ELES for
estimation of consumer demand and expenditure and
price elasticities in Pakistan. However, LES does not
permit goods to be inferior, demand elastic and gross
substitutes. Also Engel curves so obtained are straight

lines (Boer and Paap, 2009).

Aldermann (1988) analyzed consumer food demand
in Pakistan with 1979 HIES data Using Almost Ideal
Demand System (AIDS) of Deaton and Muelbauer
(1980). This model is superior to previous models as
axioms of choice are exactly satisfied and there is per-
tect aggregation over the consumers. Also by impos-
ing linear restrictions on fixed parameters, homogene-
ity and symmetry restrictions can be checked through

AIDS (Deaton and Muelbauer, 1980)

One of the most important issues in consumer de-
mand analysis is of changes in diet patterns. Inter-
nationally there have been many researches on the
changing food demand patterns and structural shifts
in food demand.

Huang and Bouis (2001) differentiated between
structural shift effect from price and income effects.
These shifts as elaborated by them specifically are
the changes in the preference structure due to the
structural transformation of societies. The main role
is played by accelerating urbanization. According to
Pingali (2004), economic growth, urbanization and
changes in life style are the main determinants of
changes in food demand.

There are striking changes in the consumption pat-
terns of food in Asian countries under demographic
and economic transition (Shetty, 2002). In Asia there
has been drastic rise in the demand for animal based

products (FAO, 2003).
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Cranfield et al. (1998) studied the changes in the
global food demand structure with the data of In-
ternational Comparison Project 1985. A sample of
six countries including Pakistan was selected with
high, low and normal per capita income. Huang and
Bouis (2001) analyzed the structural shift in demand
for food in Asia taking Taiwan as a case study using
household level survey data for 1981 and 1991 on five
food commodities. Mittal (2006) tested for the struc-
tural shift in the demand for food in India and made
future projections using National Sample Survey or-
ganization data for the years 1983, 1987-88, 1993-94
and 1999-2000 taking aggregate food commodities.

Although, these studies used different models and
methodologies but all confirmed a shift in the de-
mand for food in Asian countries. Only two prom-
inent studies have been done in Pakistan for the in-
vestigation of structural shift in food Demand. Burki
(1997) tested for the presence and nature of structural
shift in the demand for eight food commodities in
Pakistan, using the annual time series disappearance
data from 1972 to 1991. Aziz and Malik (2006) es-
timated consumer demand for meat group and its
responsiveness to income and price variations in ad-
dition to taste changes, for Pakistan using time series

data from 1950-51 to 2003-04.

Both these studies employed LA-AIDS with time
series data and concluded that there has been struc-
tural shift in demand for food in Pakistan especial-
ly towards chicken (Burki, 1997), beef and mutton
(Aziz and Malik, 2006). Both the studies proved that
non-income and non- price factors infact do affect
the demand for food. These studies lacked the disag-
gregated information as contained in HIES data be-
cause of using time series data. In the study by Aziz
and Malik (2006), the coverage was limited in com-
modities and expenditure groups. However, Burki
(1997) analysis covered much more area with almost
the same methodology. Keeping in view the limita-
tion mentioned in previous studies, the current study
estimates for the presence of such shifts in Pakistan.

Materials and Methods

Four Household Integrated Economic Survey (HIES)
data sets have been used i.e. for the years 1985-1986,
1993-94, 2001-02 and 2007-08. The data have been
obtained from Pakistan Bureau of Statistics, Islama-
bad. The period of analysis is of almost about twenty

years. These data sets are combined to get a pooled
data set. This is done so to detect and estimate for the
structural changes in food demand for difterent food
groups in Pakistan, which is only possible with the help
of time series or panel of cross-section data sets (Bur-
ki, 1997). The food commodities are taken by groups.
'These are cereal, pulses, vegetables and fruits named
Vegfruit here, sugar and sugar products, here named
together as Sugars, cooking oils and ghee named Oils,
milk and milk products named Milks, meat fish and
egg named MFE and other food items named Oth-
er foods here. The commodities in individual food
groups are those which are given in HIES data sets
of the respective years. This is worth mentioning that
the HIES 1985-86 and HIES 1993-94 are much dif-
terent from the HIES 2001-02 and HIES 2007-08.
Many of the commodities’ quantities were not report-
ed in the earlier data sets. The quantities were neces-
sary to find prices from the data. The quantities of the
food commodities that were not reported in the data
were with little arbitration, assigned to the respective
households using price statistics for those commod-
ities, taken from Pakistan Bureau of Statistics. Also
the units of measurement in the earlier data sets, for
many food commodities were different than what are
taken in latest HIES data. Like the quantities of bev-
erages and vinegar are taken in bottles in HIES 1993-
94. The conversion into liters was done taking aid of
internet and a small survey from the people who used
to consume these in 1993-94 and are consuming now
as well. The other food items’ group is included to
satisfy budget constraint and adding up restriction. It
contains a broad group of items from readymade food
items and bakery products to condiments and spices.
'The results of this group are not given here in results’
section as the interpretation for results of such var-
ied and broad ranged group will hardly bear any real

world implications.

Various versions of AIDS are being used in latest re-
searches throughout the world but the current study
employs Quadratic Almost Ideal Demand System by
Banks et al. (1997). Quadratic Almost Ideal Demand
System (QUAIDS), developed by Blundell et al.
(1993) and then refined by Banks et al. (1997) is one
of the AIDS’ extensions. Internationally this model
has been used in numerous studies due to a number of
its attractive features and superiority over other mod-
els in practice. Unlike AIDS and Translog model, it
permits goods to be necessities at some income levels
and luxuries on some others. Also it is a rank three
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demand system which makes it very flexible (Banks et
al., 1997). According to Cranfield et al. (2003), gen-
erally empirical results from in- and out-of sample
comparisons favour rank three demand systems over
those having rank two. According to Soregaroli et al.
(2002), consumption behaviour of macro-aggregates
like food, tobacco and beverages, housing, recreation
and transport are best represented by a rank-three
demand system. It also allows for the Engel curva-
ture and the models that fail to account for it present
misguiding estimates of welfare changes due to tax
alterations (Banks et al., 1997).

There are two stages. In the first one, Ordinary Least
Square (OLS) estimationisdone forestimating per cap-
ita food expenditures. Second stage estimation is done
using seemingly unrelated regressions (Zellner, 1962).

QUAIDS assumes nonlinearity of the total ex-
penditures. The model used is quadratic in percapi-
ta expenditures, so is named as Quadratic AIDS or
quad-AIDS. For modeling consumption behavior
of households, a two stage budgeting framework is
used. Following Blundell et al. (1993), Banks et al.,
(1997), Kumar (2004), Mittal (2006) and Dey et al.,
(2008) the methodology and functional form used in
this study follows; In the first stage, following food
expenditure function is estimated using OLS regres-
sion following Dey (2000), Kumar (2004) and Mittal
(2006).

LN (M)= a +yln (B) + v,In (Be) + Byln(Y) + ByIn(Y)* + TOZ + d0iT.....(1)

Where;

M: Percapita food expenditures; Y: Percapita total ex-
penditures; (Y)?*: Percapita total expenditures’ square;
P.: Household specific price index for food; P : price
index for non-food; Z: Ratio of adults in households,
family size and urban dummy; T: Time trend.

Household specific price index for food is found as ge-
ometric mean of food prices (XW InP,). Where W, is
the share of i item in total food expenditures and InP,

is the natural log of i item’s price (Dey et al. 2008).

OLS regression is used as it is simple and its per-
formance of time series cross section (T'SCS) mod-
el parameter estimates is very well in much practical
researches (Beck and Katz, 1995). This regression has
been used widely at first stage of a two stage budget-
ing frame work by a number of researchers in food de-

mand analysis like Kumar et al. (2005), Mittal (2006),

(2010), Dey et al. (2008) and Sheng et al. (2010) .
Also its results are consistent compared to Feasible
Generalized Least Squares (FGLS) method which
was designed to remove problems of T'SCS data but
creates problems instead and requires time periods to
be twice or even thrice the cross-section units (Beck

and Katz, 1995).

Following Banks et al. (1997), Mittal (2006) and Dey
et al. (2008), the functional form adopted for the tak-
en food groups i.e. cereal, pulses, vegetables and fruits,
sugar and sugar products, cooking oils and ghee, milk
and milk products, meat fish and egg and other food
items, is as follows:

M My?
S; = @ + Ib;Ln (FR) + CinLn(T) + C1iLH(T) + dyurban + e, time......(2)

For the budget shares of eight food groups, eight sep-
arate equations, each of functional form as of Equa-
tion 2 are estimated using Iterated Seemingly Unre-
lated Regression (ITSUR). With twelve independent
variables for each equation, a total of 96 parameters
are estimated.

Where;

S.: Estimated share of i food group in total food ex-
penditures (for all i=1,2,....,8); FP.: price for i group
(for all i=1,2,....,8); M/I: Estimated per capita food
expenditure from stage one, deflated by stone’s ge-
ometric price index; I: Stone’s Geometric Price Index;
Urban: Binary dummy for urban areas; Time: Trend
variable used to reflect tastes and preferences; Stone’s
Geometric Price Index: Inf= W Inp

Where;

W.: The budget shares of individual food group in to-
tal food expenditures; Lnp: Natural log of the prices
of individual food groups. Model parameters will be
estimated by imposing the Homogeneity, Symmetry
and adding-up restrictions for all the eight equations.

Homogeneity
2% -0..(3)
Symmetry
by =b,,c; /¢y =cy Icy =, =c,/c,;...(4)
Adding Up
Ya,=LYc,=2b,=>di=0.(05
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Table 1: Estimated Food Expenditure Function, Pakistan (HIES 1985-86, 1993-94, 2007-08 and 2001-02)

Ln Percapita Food Expenditures Co-efficient
Intercept -1.492

Ln Food Price Index 0.673

Ln non-food price Index -0.571

Ln Percapita Total Expenditures 1.641

Ln Percapita Total Expenditure Square -0.013
Family size -0.016
Adult Ratio -0.005
Urban Dummy 0.003

Trend -0.088

Standard Error  Z-Value P> 171
0.021 -71.25%* 0.00
.01300 50.03*** 0.00
0.003 -202.96** 0.00
0.007 216.78** 0.00
0.001 -20.73** 0.00
0.001 -25.73%* 0.00
0.005 -0.99 0.32
0.003 0.94 0.35
0.004 -22.99*** 0.00

Adjusted R?: 0.916; Significance level is denoted by ***: for 1%; No. of Observations: 57717

Homogeneity and symmetry restrictions are estimat-
ed at the sample mean while the adding up one will be
imposed in computing the parameters of last equation
which will be deleted to avoid singularity problem.The
predicted per capita food expenditures, obtained at the
firststage,actasexplanatoryvariableatthe second stage.

Results and Discussion

At the very first stage, per capita food expenditures
are estimated. The results are shown in Table 1. All
the variables are statistically significant at 99% in af-
fecting per capita food expenditures except for the
adult ratio and urban dummy, for which the p-value
is even greater than 30%. This means that the ratio of
adults in household and urbanization have no signif-
icant impact on per capita food expenditures in Pa-
kistan as predicted from pooled data of four HIES
survey data sets. Due to the demographic transition
in Pakistan, the ratio of adults in household has not
grown to the level that it can affect demand for food.
Similar case can be with the degree of urbanization
till yet. Food price index (FPI) represents own price
effect. This effect has a positive sign as per our ex-
pectations. This means that an increase in food prices
leads to higher expenditures on food. Percapita non-
food expenditures, used as proxy for nonfood price
index (Dey et al., 2008), represent substitution effect
and have a negative sign. This means that an increase
in prices of nonfood items leads to decrease in per
capita food expenditures. Percapita total expenditures,
used as proxy for per capita total income (Blundell et
al., 1993), are positively related to percapita food ex-
penditures. Blundell et al. (1993) said that households
distribute total expenditures among consumption of
different goods rather than income. This means that
an increase in consumer’s income leads to increase in

per capita food expenditures. In this very case, food
expenditures increase more than increase in income.
Percapita total expenditure square has negative rela-
tion with the per capita food expenditures. This sup-
ports Engel’s Law that at higher level of incomes,
consumers increase the consumption of luxury goods
and decrease the consumption of food items relative
to income (Lluch et al., 1977; Cranfield et al., 1998).
Family size is also negatively related to overall food
demand. With the fixed family income, lesser propor-
tion of food expenditures is devoted to each family
member with the addition of a new member in the
household (Mittal, 2006). The trend variable repre-
sents tastes and preferences. This variable is also sig-
nificant with a negative coeflicient. This means that
over almost the past twenty years, the preference for
food demand in Pakistan has changed. Now people
devote lesser proportion of their incomes to food ex-
penditures. This is also according to expectations as
over the past two decades there has been a wealth ef-
fect experienced in Pakistan.

The second stage estimation is carried out using
QUAIDS. The estimated parameters are reported in
Table 2. Intercepts of expenditure shares of all the
food groups are statistically significant indicating an
exogenous shift in demand for all the food groups
which is independent of changes in prices and income.
'The intercept for the cereals is negative indicating an
exogenous decline in demand for cereals in Pakistan
over the period of analysis. All the intercepts though
significant, but are smaller in magnitude. This means
that this is the right time to take suitable measures
about production and supply of these food items, oth-
erwise there will be little room for more prudent de-
cisions in coming future when the shift will be much
greater in magnitude.
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Table 2: Parameters of Second Stage Estimation by QUAIDS

Food Groups Cereals Pulses MFE
Intercept -0.12 0.07 0.13
(-10.11)** (32.06)*** (17.9)*
Natural Log Food Prices (Rs/Kg)
Cereals 0.032 -0.002 -0.009
(30.99)** (-10.9)** (-16.2)™*
Pulses -0.002 0.022 -0.005
(-10.9)** (109.7)** (-26.8)™**
MFE -0.009 -0.005 0.065
(-16.22)*** (-26.8)*** (106.4)™**
Milks -0.0086 -0.004 -0.0117
(-13.6)*** (-26.1)** (-28.1)™
Oils 0.0003 -0.004 -0.004
(0.60) (-20.7)** (-11.9)™
Sugars -0.0044 -0.004 -0.0089
(-10.8)*** (-23.0)** (-25.8)™*
Vegfruit -0.0086 -0.003 -0.012
(-18.4)* (-14.9)* (-31.1)™
Otherfoods 0.0009 -0.0001 -0.014
(1.86)* (-0.60) (-35.4)
Ptexp 0.16 -0.011 -0.023
(36.02)* (-12.8)*** (-8.08)™**
Ptexps -0.015 0.0009 0.0025
(-36.4)"** (11.8)** (9.97)
Urban -0.036 -0.002 0.012
(-34.09)** (-10.4)=* (17.4)=
Trend -0.0115 -0.005 -0.003
(-20.8)*** (-46.7)"** (-8.4)**

Milks Oils Sugars Vegfruit
0.31 0.15 0.14 0.21
(25.8)* (28.93)*** (27.97)* (38.4)
-0.0086 0.0003 -0.004 -0.0086
(-13.6)™** (0.60) (-10.8)*™ (-18.4)™
-0.004 -0.004 -0.0038 -0.003
(-26.0)*** (-20.7)** (-23.0)™* (-14.9)
-0.012 -0.004 -0.0089 -0.0124
(-28.1)*™* (-11.9)** (-25.9) (-31.0)**
0.036 -0.006 0.0008 -0.0075
(48.09)** (-19.7)"* (2.69)*** (-22.5)**
-0.006 0.022 -0.0077 -0.115
(-19.6)*** (72.8)** (-24.9) (-32.4)"*
0.0008 -0.0077 0.029 -0.005
(2.69)* (-24.9)* (74.41) (-15.4)*
-0.0075 -0.011 -0.005 0.05
(-22.5)" (-32.4)* (-15.4)" (92.3)**
0.0011 -0.015 -0.0003 -0.0018
3y (-42.0)"** (-0.81) (-5.06)"*
-0.022 -0.0023 -0.015 -0.036
(-4.81)* (-1.15) (-7.94)* (-17.4)*
0.002 0.0001 0.0008 0.003
(5.93)** (0.47) (5.18)** (16.11)**
-0.0036 0.012 -0.006 0.004
(-3.3)*** (24.85)™* (-14.2)* (7.7)*
-0.007 0.03 0.0067 0.0025
(-13.2)™** (91.5) (26.9)*** (9.49)*

Values in parentheses represent Z-values; Significance level is denoted by ***: for 1%, **: for 5% and™: for 10%; Vegtruit: Vegetables and fruits;
MFE: Meat, fish and eggs; Ptexp: Percapita total expenditures; Ptexps: Percapita total expenditures’ square

'The results also confirm our quadratic specification of
the model in all the cases except for the oils. Bopape
and Myers (2007) also failed to reject a linear relation-
ship between per capita total expenditures and share
of oils in total expenditures. The urban dummy is also
significant in all the cases but with a negative sign in
case of Cereals, Pulses, Milks and Sugars. This shows
the negative impact on the expenditures on these food
groups in case the household is an urbanite. The coef-
ficient of urban dummy for MFE, Oils, Vegfruit and
Otherfoods is positive indicating a rise in expendi-
tures on these food groups in case the household is
an urbanite. The trend variable represents tastes and
preferences. This variable is also significant but neg-
ative for cereals, pulses, milks and meat, fish and egg.
This means that people in Pakistan have changed
their preferences against these food groups over the

period of analysis. These declined demands due to
changes in tastes and preferences, except for the ce-
reals are somewhat against expectations. One possible
and logical reason seems to be this that the prices for
food commodities had risen enormously in 2007-08,
the last period included in panel for the estimation.

Apart from price issue, it has been analyzed that the
demand for the cereals is definitely declining with
urbanization and changing preferences, but that of
pulses, sugars and milk and milk products are also de-
clining here due to the fact that commodities are tak-
en in aggregate groups. The demand for some of the
items in a food group might be declining but others’
be rising in the same food group. The disaggregation
of these food groups into individual commodities and
into rural and urban divide will make pictures more
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clear. But, overall the demand has risen exogenously
as shown by positive and significant intercepts except
for the cereals.

'The coefficients of own price variable for all the shares
of food groups, are highly significant at 99% with a
positive sign. This indicates that households maintain
the share of these food groups in total expenditures
even in case of price rise (Mittal, 2006). Previous
studies on food demand also obtained positive coef-
ficients of own price variable (Burki, 1997; Aziz and
Malik, 2006).

The cross price effect is negative in majority of the
cases. The coefficients of prices of Pulses, MFE,
Milks, Sugars and vegetables and fruits are significant
at 99% with a negative sign and that of other foods is
significant at 10% with a positive sign, in affecting the
demand for cereals in Pakistan. The price of oils has
no significant impact on the demand for cereals even
at 90%. Excluding Oils, a rise in prices of all the food
groups will lead to a decline in demand for cereals
except for the other foods where the relation is posi-
tive. The price of MFE will affect the demand for the
cereals greater than all other taken food groups. Bo-
pape and Myers (2007) also found a negative relation
of grains demand with the prices of dairy products,
Sugars and vegetables and fruits.

All the coefficients of cross prices other than other-
toods’ group, in the share equation for pulses are sig-
nificant at 99% with a negative sign indicating the de-
cline in demand for pulses due to rise in these prices.
Burki (1997) found a negative relation between the
demand for split mung pulse and prices of milk and
mutton.

'The entire cross prices in the share equation for MFE
are statistically significant at 99% with coefficients of
minus signs. This means that rise in prices of all other
taken food groups will cause the share of MFE in the
budget to decline. Burki (1997) also found a negative
relation between the demand for mutton and prices of

chicken, fish and fresh milk.

'The case of milk and milk products is bit different from
the MFE group. Though significant at 99%, all the
cross prices do not bear negative signs. The coefficients
of prices of cereals, pulses, MFE, oils and vegetables
and fruits are negatively signed but those of sugars and
other foods are positive. This means that a rise in each

cross price will reduce Milks (Milks group includes
milk and milk products) demand other than sugars
and other foods, which will elevate milks’ demand.

As the price of oils is insignificant in affecting the
demand for cereals, the price of cereals is also insig-
nificant in affecting oils’demand. All other cross pric-
es are highly significant at 99% in the budget share
equation for the oils and their signs indicate a decline
in demand for oils due to the increase in their prices.
Bopape and Myers (2007) did the demand analysis
for South Africa while Mittal (2006) did so for India.
Bopape and Myers (2007) found negative relation be-
tween oils demand and the prices of meat and dairy
products, while Mittal (2006) found negative relation
between demand for oils and prices of pulses and sugars.

'The budget share equation of sugar and sugar prod-
ucts contains all the negatively signed cross price co-
efficients with significance at 99% except for the other
toods which are insignificant at all and milks’ group
which though highly significant, bears positive rela-
tion with sugars’ demand. Mittal (2006) found nega-
tive relation of demand for sugars with the prices of
cereals and oils. Bopape and Myers (2007) found neg-
ative relation between the prices of grains and, vegeta-
bles and fruits, and the demand for sugars. But, Mittal
(2006) and Bopape and Myers (2007) also found pos-
itive relation between milks’ price and sugars’ demand
as this study did. Frequent reference of the current
study to the estimates of Bopape and Myers (2007)
and Mittal (2006) is made because both these studies
are much similar to the current study in model, meth-
odology and commodity gouping and aggregation.
Unfortunately such study in Pakistan is not existent
for referencing.

Lastly, every cross price coeflicient in the share equa-
tion of vegetables’ and fruits’ group is significant at
99% and bears negative sign, indicating the decline
in demand for the vegetables and fruits due to rise in
the prices of all the food groups other than vegetables
and fruits itself. Mittal (2006) and Bopape and Myers
(2007) found negative relation between prices of Milks
and MFE and demand for the vegetables and fruits.

Conclusions
'This study uses pooled data set of four HIES data sets
for the years 1985-86,1993-94,2001-02 and 2007-08

to test for the structural shift in demand in Pakistan

December 2016 | Volume 32 | Issue 4 | Page 349

ﬂﬂﬂ Smith & Franklin

Acateisic Publiskig Carpesatian
L L[| s i



OPEN 8ACCESS

Sarhad Journal of Agriculture

for the selected food groups. A two stage budgeting
frame work is adopted. This framework uses Ordinary
Least Squares at the first stage to estimate percap-
ita food expenditures and Quadratic Almost Ideal
Demand system at the second stage to estimate the
budget shares and structural shift in demand for food
groups, taken. The results indicated the presence of
these shifts in the demand for all the food groups
with an exogenous decline in demand for cereals and
an exogenous rise for all other food groups. Hence,
it has been shown that that only the changes in ex-
penditures and relative prices alone do not account
for the changes in the demand for food commodities
in Pakistan. The results also support an evidence of
correctness of our quadratic specification of the model
except for the oils.

At present, Pakistan is facing an inadequacy of exist-
ing water resources to meet the requirements of water
especially for the irrigation purpose and prospects for
the near future do not show an optimistic picture as
well in terms of greater availability of water (PWP,
2001). Growing population and limited availability
of water and land are exerting great pressure on our
economy (Ahmed et al., 2006).

Changing life styles and growing demand for bal-
anced diet in Pakistan have increased meat demand
reasonably. But increasing exports of meat has de-
creased the supply of meat to the local markets and

hence exponential increase in meat prices (Ayub et
al., 2011).

'The domestic demand for milk is also not met by the
total domestic production Unfortunately Pakistan
imports powdered milk to meet domestic demand
despite being one of the leading milk producers of
the world. Each year Pakistan spends almost US$ 380
million on imports of powdered milk. Projections for
fresh milk production in 2009-10 show a deficit of
fresh milk production over domestic demand (Burki
et al., 2004).

Between 1950 and 1998, the consumption (in thou-
sand tons) of edible oils in Pakistan has risen by
1565% while during the same period, production (in
thousand tons) has risen by just 453% approximate-
ly (Chaudhary et al., 1998). The production of edible
oils in 2004-05 was 1.08 million tons short of do-
mestic consumption requirement (http://prr.hec.gov.

pk/chapters/2043-1.pdf). This gap will further widen

up to 3.4 million tons by 2030 in current state of eco-
nomic and agricultural affairs (Zaman et al., 2010).

Though the demand for the sugar and sugar prod-
ucts is also rising, the domestic production situation
is satisfactory (Shafique, 2013). Vegetables’ demand is
in excess over vegetables supply in Pakistan resulting
in higher current prices (Adil et al., 2012). In 2007,
there was a shortage of 0.6295 million tons of on-
ion in Pakistan (Ibid). The shortage is met by imports
from India (Ibid). The domestic supply of fruits was
enough to meet domestic demand in 2010-11 (HIES,
2010-11 and PBS, 2011) (http://www.pbs.gov.pk/
sites/default/files/agriculture_statistics/publications/
Agricultural_Statistics_of_ Pakistan_201011/tables/
table58.pdf).

Though the demand for cereals is declining, but in-
direct demand for these is rising due to growing de-
mand for livestock feed, as Pakistani meat is now con-
sumed in greater quantities domestically and abroad.
On the other hand, domestic supply is far below the
required demand level especially in case of wheat.
Recent floods on one hand and price surges on the
other hand are making poor more vulnerable. There
is immediate need to resolve issues in disaster man-
agement and water conservation to ensure appropri-
ate and sustained supply of irrigation water and hence
cereals in near and distant future as well.

There is also a greater need for enhanced research
and development expenditures on agriculture in Pa-
kistan. Those varieties of crops and livestock have to
be developed and used that require lesser water, have
greater dietary benefits and are best suited to the local
environment.

These are just few suggestions but if worked in time
with proper planning, demand and supply gaps will
be reduced and ultimately terminated in the coming
future. The foreign exchange will be economized for
spending on development projects. Narrow gap be-
tween demand and domestic supply of food commod-
ities will prevent food inflation. Hence easy availabil-
ity and access to food for all the segments of society
will be ensured, even for the most vulnerable one.

Though the analysis done here is on aggregate com-
modities, further analysis by disaggregation of these
food groups will make picture more clear and targeted
policy actions easier.
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The estimates with the model specification better
suited to consumer demand yields more reliable re-
sults. This study has used QUAIDS for estimating the
food demand in Pakistan. The results confirmed the
suitability of a rank three demand system for the food
demand analysis.
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