
1 Introduction

Most developing countries have a distorted price structure. While many of
these distortions are due to lack of fully developed economic institutions
and competitive environments, many others are direct result of government
intervening with the working of the price system. This is an obvious occur-
rence when these countries undertake public projects that have to be financed
through distortionary taxes. Less obvious is the example of countries with
significant sources for public finance who engage in distortionary policies
through subsidizing the various expenditures of the “masses” by following
populist policies. One such example is Iran which has a huge nationalized
oil industry and uses a substantial portion of these revenues to subsidize the
price of such goods as bread, bread products, utilities, and transportation.
While these subsidies have been controversial for many years, the government
of Iran has only recently embarked on a policy to eliminate them.

Interestingly, thus far, there has been no solid economic piece of analysis
that has measured the efficiency or the redistributive cost of these policies
and the potential gains in reforming them. One particularly flawed aspect
of this debate is its lack of consideration for the general equilibrium ramifi-
cations of subsidy elimination. Proponents and opponents of price subsidies
assume that eliminating the subsidy on a particular item will simply save
the government what it currently spends on that particular subsidy. This ig-
nores the fact that eliminating a good’s subsidy invariably causes consumers
to spend more on the good’s substitutes and less on its complements. To
the extent that these other goods are also subsidized, a change in their con-
sumption levels also affect government finances. If the subsidized goods have
high cross-price elasticities with one another, the fiscal interaction effects can
be huge, exceeding the direct subsidy savings.1 Under this circumstance, re-
ducing the rate of subsidy on one good increases the consumption of other
subsidized goods leaving total subsidy costs to the government unchanged.
This paper examines the importance of these effects in assessing the benefits

1Numerous papers, in the context of environmental taxes, have emphasized the impor-
tance of fiscal interaction effects. These papers typically focus the interaction of environ-
mental taxes with tax-distorted factor markets. See, among others, Fullerton and Metcalf
(2001), Goulder and Williams (2003), and Parry et al. (2009). There are also studies
on fiscal interaction between federal and provincial tax authorities as in Hayashi (2001).
Studies such as ours, with a focus on fiscal interaction between tax-distorted markets for
consumer goods, appear to be rare.



and costs of eliminating price subsidies in Iran. In particular, it studies the
implications of fiscal interaction effects for the estimates of potential welfare
gains due to the elimination of price subsidies when implemented partially
or sequentially.2 Input subsidies are ignored.3

The paper is related, at a theoretical level, to Ahmad and Stern (1984)
who discuss marginal commodity tax reforms. The distinguishing feature
of the paper is the calculation of exact welfare measures for non-marginal
tax/subsidy reforms without resorting to any approximation. To this end,
we first estimate the pattern of consumer expenditures in Iran. The esti-
mation enables us to derive a set of robust exact welfare measures that are
consistent with consumer theory as well as optimal tax theory. Comparing
the gains for non-marginal with marginal reforms, we show that the two may
not necessarily recommend the same reform. This indicates that one cannot
always rely on Ahmad and Stern’s methods for reforms that are large.4

Demand functions derived from the commonly-specified utility functions,
e.g. CES, impose severe a-priori restrictions on demand estimates that are
unsupported by the data. Using flexible demand functions mitigates this
problem. On the other hand, one wants to compute welfare gain measures
that not only are consistent with consumer theory but also with optimal
tax theory. Deaton and Muellbauer’s (1980) Almost Ideal Demand System
(AIDS) provides one estimation framework that satisfies both of these re-
quirements. Yet this system implies, rather implausibly, that all goods have
Engel curves that vary linearly with the log of expenditures. Empirical En-
gel curves, on the other hand, often indicate relationships that are nonlinear.
To allow for this nonlinearity, we use Banks et al.’s (1997) Quadratic Al-
most Ideal Demand System (QUAIDS) for our estimation procedure. This

2Lack of space prevents us from considering specific reforms. A particular reform that
the government of Iran has implemented is a policy of uniform cash rebates. Politically, it
would have been extremely difficult to cut the price subsidies without providing some other
type of relief to the population. Alternatively, the government could use the available funds
to finance its health expenditures or to reduce other distortionary taxes in the system.
However, with the abundance of oil revenues, at present, the government does not rely
much on personal income or commodity taxes to lower them.

3This assumption simplifies our calculations. However, given that energy which is an
important input into the production process, is subsidized heavily, it also biases our welfare
cost estimates.

4This comes at the cost of having to estimate specific functional forms for the demand
functions which is not needed when using Ahmad and Stern’s method. See Section 8 for
a fuller discussion.



framework, which is a generalization of Deaton and Muellbauer’s AIDS sys-
tem, enables us to estimate the parameters of the underlying indirect utility
function behind the demand system.5 Consequently, we are able to calcu-
late welfare measures that are exact.6 More importantly perhaps, regarding
our choice of QUAIDS, is that non-parametric analyses of consumer expen-
ditures in our data suggest that the Engel curves for many of the goods
categories are nonlinear in the logarithmic of expenditure. See Figures 1–6
in the Appendix.

With the exception of the information on prices, which is from the Central
Bank of Iran,7 the data come from repeated cross sections of the Household
Budget Survey of the Statistical Center of Iran on a quarterly basis for the
period of the spring 1998 to the winter of 2001 (for a total of 16 seasons).8

Expenditures are grouped into eleven categories. The pooled sample consists
of 43,641 households who reside in Iran’s urban areas. While the range of
income variations is quite large in our data, this is not the case for price
variations. Price controls have led to no variations across geographic regions,
at least not according to the official data. This limitation on price variations,
i.e. existence of only sixteen data points, severely limits the reliability of our
price elasticity estimates.

We show that fiscal interaction effects are substantial for many of the
subsidized goods. Ignoring them leads to a distorted picture of what subsidy

5QUAIDS is also preferable to other commonly used specifications. Log-linear models
do not satisfy theory exactly; linear expenditure system is overly restrictive, and flexible
functional forms lead to representations of utility functions only approximately.

6The flexibility of the estimated demand system notwithstanding, the magnitude of
the subsidy cuts are such that our estimates are based on prices that take us well out of
the sample. See Figures 7–12 in the Appendix indicating how the non-subsidized prices
compare to the price range in the data.

7These are quarterly price indices for the country as a whole. The Central bank of Iran
(CBI) reports monthly consumer price indices for a wide range of commodities. We used
these reports to derive aggregate monthly consumer price indices for our eleven demand
categories. In this process, we matched CBI indices with commodities included in each
demand category. Then using the monthly price indices, we developed quarterly price
indices for the period of the spring of 1998 to the winter of 2001.

8The Household Budget Survey (HBS) collects data on incomes and the breakdown of
expenditures by urban and rural households of Iran. It also collects data on education,
health, and housing status of the households. The survey is conducted by the Statistical
Center of Iran and its branches across the country. It is the oldest and most reliable
survey of its kind in the country, and the main source for conducting research on Iran.
Nevertheless, there are indications that households may not report their incomes correctly.



elimination implies for the government finances and for any potential welfare
gains to the society. One particularly unexpected finding concerns the elimi-
nation of price subsidies on utilities. Such a policy saves the government little
by way of revenues and will lead to a reduction in welfare. The reason for
this is that when the price of utilities increases, as a result of eliminating its
subsidy, consumers’ demand for other highly-subsidized goods increases sub-
stantially. Chief among these subsidized goods are bread, household items,
and transportation.9 This increases government subsidy payments on these
other goods. The additional cost to the government due to increased demand
for all other subsidized goods is so high as to exceed the benefit to the society
from eliminating the subsidy on utilities.10 Specifically, removing the sub-
sidy on utilities saves the government 66.5 thousand Iranian rials (TIR) per
household per month if one ignores the general equilibrium tax interaction
effects. Including these effects lowers the savings to only 21.3 TIR which is
less than what the subsidies are worth to consumers (42.0 TIR in compensat-
ing variation).11 Consequently, eliminating the subsidy to utilities is welfare
reducing unless other price subsidies too are eliminated.12

2 The model

The economy is populated with households with identical tastes but different
income levels. Each household is endowed with one unit of time which it
supplies inelastically.13 There are n categories of consumer goods, whose

9In interpreting why the demand for these goods may increase, one should bear in mind
that eliminating the subsidy on utilities does not increase the price of these goods in our
calculations because we are ignoring input subsidies.

10In fact, the high-income groups increase their consumption of these substitutes so
much that the government loses revenues from them when it eliminates the subsidy on
utilities!

11We report all monetary figures, here and elsewhere in the paper and the tables that
follow, using 1,000 Iranian rials, TIR, as our monetary unit. This translates to about
$0.66 using the Purchasing Power Parity (PPP) exchange rate during the sample period,
and $0.13 using the market exchange rate during the sample period.

12These numbers, as well as all the other subsidy numbers in the paper, are based on
the subsidies in place during the sample period. The values of the subsidies have increased
tremendously since then.

13Allowing for preferences to depend on leisure necessitates the estimation of labor
supply elasticities and cross-price elasticities between goods and leisure. We do not have
data to undertake such estimates.



consumption levels are denoted by x = (x1, x2, ..., xn). All consumer goods
are produced by a linear technology subject to constant returns to scale in a
competitive environment. Consequently, optimal consumer prices are equal
to their corresponding undistorted produce-price values. The efficiency cost
of the existing price subsidies can then be measured relative to their first-best
producer-price values. We carry out these calculations by directly estimating
the parameters of the representative household’s indirect utility function.

Assume households preferences subscribe to the Quadratic Almost Ideal
Demand System introduced by Banks et al. (1997).14 Thus a household’s
indirect utility function is of the form

ln v =

{[
ln m− ln a(p)

b(p)

]−1

+ λ(p)

}−1

, (1)

with

ln a(p) ≡ α0 +
n∑

i=1

αi ln pi +
1

2

n∑
i=1

n∑
j=1

γij ln pi ln pj, (2)

b(p) ≡
n∏

i=1

pβi

i , (3)

λ(p) ≡
n∑

i=1

λi ln pi, (4)

where m denotes the household’s aggregate expenditures on goods x =
(x1, x2, . . . , xn), the price vector p = (p1, p2, . . . , pn) denotes the consumer
prices, and α0, αi, βi, λi and γij (i, j = 1, 2, . . . , n) are constants. Observe
also that the homogeneity (of degree zero in income and prices) and adding
up properties of the demand system is ensured by imposing the restrictions∑n

i=1 γij =
∑n

j=1 γij = 0,
∑n

i=1 βi =
∑n

i=1 λi = 0, and
∑n

i=1 αi = 1 on the
parameters of (2)–(4). The symmetry restriction (of the Slutsky matrix) re-
quires γij = γji, for all i 6= j = 1, 2, . . . , n, and must also be imposed on the
estimated parameters.15

14There are a number of studies of demand systems in the literature that follow Banks
et al. (1997) and use QUAIDS. See, among others, Blundell and Robin (1999), Moro and
Sckokai (2000), Fisher and Fleissig (2001), and Gil and Molina (2008).

15If λi = 0, for all i = 1, 2, . . . , n, the indirect utility function (1) will be reduced to
Deaton and Muellbauer’s (1980) Almost Ideal Demand System. In this case, Engel curves
will be linear in lnm.



It will be simpler, however, to estimate the goods’ expenditure shares
rather than their demand functions. We have from Roy’s identity,

ωi ≡
pixi

m
=

pi

m

(
−∂v/∂pi

∂v/∂m

)
= −pi

m

∂ ln v/∂pi

∂ ln v/∂m
,

where ωi denotes the expenditure share for good i = 1, 2, . . . , n. Partially dif-
ferentiating (1) with respect to pi and m, and simplifying through equations
(2)–(4), one arrives at the system of equations for expenditure shares:16

ωi = αi +
n∑

j=1

γij ln pj + βi ln
m

a(p)
+

λi

b(p)

[
ln

m

a(p)

]2

, i = 1, 2, . . . , n. (5)

Observe that the quadratic specification allows Engel curve for good i to vary
with ln m nonlinearly through λi. If λi = 0 for some good i, the relationship
becomes linear through βi. This is the property often displayed by empirical
Engel curves which are linear for some goods and nonlinear for others.

On the basis of (5), one can easily calculate the income elasticity of de-
mand for good i, ηi, and its own price and cross price elasticity with respect
to good j, εij, as

ηi ≡
∂xi

∂m

m

xi

=
1

ωi

∂ωi

∂ ln m
+ 1,

=
1

ωi

[
βi +

2λi

b(p)
ln

m

a(p)

]
+ 1, (6)

εij ≡
∂xi

∂pj

pj

xi

=
1

ωi

∂ωi

∂ ln pj

− δij,

=
1

ωi

{
γij −

[
βi +

2λi

b(p)
ln

m

a(p)

]
×

(
αj +

n∑
k=1

γjk ln pk

)
− λiβj

b(p)

[
ln

m

a(p)

]2
}
− δij, (7)

for i and j = 1, 2, . . . , n where δij is the Kronecker delta. Observe that if
λi = 0, both the income and the own and cross price elasticity of demand for
good i is independent of income.

16In deriving equation (5) , we have also made use of the symmetry condition γij = γji.
Otherwise, the term

∑n
j=1 γij ln pj on the right-hand side of (5) must be replaced with∑n

j=1(γij + γji) ln pj/2.



2.1 Family size

The sampled population is most likely not homogeneous. Thus, in estimating
preferences, one needs data to control for “demographic factors” that account
for this heterogeneity. One such source of difference in our data is family size.
To allow for the impact of size variation on our estimates, we thus incorporate
a variable for the family size, z, in the household in equations (2)–(3) and
rewrite them as,17

ln a(p) ≡ α0 +
n∑

i=1

(αi + θiz) ln pi +
1

2

n∑
i=1

n∑
j=1

γij ln pi ln pj, (8)

b(p) ≡
n∏

i=1

pβi+ϕiz
i . (9)

The idea here is that for the same income level a larger family cannot buy as
much, on a per person basis, and one can account for this by assuming that
such a family faces a “higher price”.

Given these expressions, applying Roy’s identity to the indirect utility
function (1) then changes the expression for wi, for i = 1, 2, . . . , n, according
to

ωi = (αi + θiz) +
n∑

j=1

γij ln pj + (βi + ϕiz) ln
m

a(p)
+

λi

b(p)

[
ln

m

a(p)

]2

, (10)

where the expressions for ln a(p) and b(p) are those in (8)–(9). The corre-
sponding expressions for the income and cross price elasticities of demand
will be the same as those in equations (6)–(7), except that βi is replaced
by βi + ϕiz, and αi is replaced by αi + θiz, with the expressions for ln a(p)
and b(p) being those in (8)–(9). Observe also that to preserve the adding
up properties of the demand system we must also impose the restrictions∑n

i=1 ϕi =
∑n

i=1 θi = 0.

17In general, the role of z arises when one estimates the parameters of the utility func-
tion with data on households who differ along some dimension. It is intended here to
incorporate the impact of size of the households on the parameter estimates because the
households in our data vary in size. If need be, z may also be a vector allowing for differ-
ences among households beyond size (e.g., age, race, etc.). If households are identical in
all dimensions, there will be no need to include the variable z in the utility function.



3 Data and the Engel curves

With the exception of the information on prices, which is from the Central
Bank of Iran,18 the data come from repeated cross sections of the Household
Budget Survey of the Statistical Center of Iran on a quarterly basis for the
period of the spring 1998 to the winter of 2001 (for a total of 16 seasons).
Our pooled sample consists of 43,641 households who reside in Iran’s urban
areas. Table 1 shows the number of families in each income category, where
by “income” we mean “aggregate expenditures.”19 As also pointed out in the
Introduction, we report all monetary figures in 1,000 Iranian rials, TIR. This
translates to about $0.66 using the Purchasing Power Parity (PPP) exchange
rate during the sample period, and $0.13 using the market exchange rate
during the sample period.20

According to this sample, some 69% of Iranians who resided in urban
areas between 1998 and 2001 lives on less than 2,000 TIR a month. Another
17% had incomes between 2,000 and 3,000 TIR, followed by 10% of the
population with incomes between 3,000 to 5,000 TIR. These income groups
accounted for 96% of Iranians living in urban areas. Out of the remaining
4%, only 2% had incomes exceeding 6,000 TIR a month. The average family
size was the lowest for the least well-off group at about four rising to about
five for other income groups (with some variations).

The data provide information on the expenditure of the households on
eleven categories of goods and services. These are: (i) Grains/bread/cake,
(ii) other food products, (iii) clothing, (iv) housing (rent and imputed rent),
(v) utilities (water, electricity, gas, phone, etc.), (vi) household items and

18These are quarterly price indices for the country as a whole. The Central bank of Iran
(CBI) reports monthly consumer price indices for a wide range of commodities. We used
these reports to derive aggregate monthly consumer price indices for our eleven demand
categories. In this process, we matched CBI indices with commodities included in each
demand category. Then using the monthly price indices, we developed quarterly price
indices for the period of the spring of 1998 to the winter of 2001.

19The two are often not the same. We have used figures for aggregate expenditures for
consistency with our specification of the model in which one’s income is fully spent on his
current consumption.

20The PPP is a more appropriate exchange rate than the market rate for non-traded
goods. According to the World Bank WDI data, the PPP exchange rate was 1,227 rials
per dollar for 1998 and 1,727 for 2001. The market exchange rate during this period was
about 8,000 rials per dollar. Currently, the PPP exchange rate is 4,056 rials per dollar (for
2008, the latest available year) and the market exchange rate is 10,000 rials per dollar.



Table 1. Number and average size of families by income groups
(expressed per month and in units of 1,000 Iranian rials, TIR)

income number of percent of average
groups families total size
1–999 12,819 29.37 4.07

1,000–1,999 17,248 39.52 4.79
2,000–2,999 7,393 16.94 5.08
3,000–3,999 3,078 7.05 5.05
4,000–4,999 1,399 3.21 5.11
5,000–5,999 756 1.73 4.92
6,000–6,999 445 1.02 4.88
7,000–7,999 242 0.55 4.78
8,000–8,999 173 0.40 4.76

9,000– 88 0.20 4.99
Total 43,641 100.00 4.66

furnishing , (vii) health, (viii) transportation (including fuel used outside
the house), (ix) education, recreation, personal hygiene, (x) durable goods
including automobiles (expenditures as opposed to imputed services), and
(x) other non-durable goods and services. Table 2 shows the expenditures of
different goods for different income categories. Observe that households in
the lowest income bracket spend about 60% of their income on housing and
food (including bread), leaving them with only 40% to spend on everything
else. They purchase practically no consumer durables.

The table indicates that the expenditure shares of bread, food, housing,
and utilities decrease as income increases. On the other hand the expenditure
shares of health (with one exception) and particularly consumer durables
increase with income. These changes are consistent with one’s intuition.
The expenditure shares on the category named “other” seems to be constant
for all households. In case of the remaining four, clothing, household items,
transportation, expenditure shares first increase and then decline.

3.1 Engel curves

The first step is to examine whether or not a linear specification for En-
gel curves is appropriate. We thus regress the expenditure shares for each
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category of goods on the log income (deflated by the average consumer rice
index) and log income squared. The results of these regressions are presented
in Table A.1 of the Appendix. Additionally, in Figures 1–6 of the Appendix,
we graph non-parametric kernel regressions and quadratic polynomial re-
gressions for our eleven commodity groups. The regressions and the graphs
support a linear relationship for bread, utilities, household items, and health
but not the other seven categories of goods. It is apparent that the data
support a preference specification that allows for some of the Engel curves
to be nonlinear.

4 Estimation

In keeping with our finding that Engel curves for bread, utilities, household
items and health are linear, we initially ran regressions using a linear rela-
tionship for these items and nonlinear relationships for the rest. However,
the results did not support a nonlinear relationship for education either. The
final regressions, which form the basis of our other computations and welfare
analysis, are based on mix of linear and nonlinear specifications, with the
coefficient of log income squared being restricted to zero in the equations for
bread, utilities, household items, health, and education.

Equation (10) contains sixteen parameters (γi1, γi2, . . . , γi11, αi, βi, λi, θi,
ϕi). It represents a system of eleven nonlinear equations consisting of 176
(11 × 16) parameters that must be estimated. As stated earlier, however,
five of these parameters (λi in the equations for bread, utilities, household
items, health, and education) were restricted to zero, reducing the number
of parameters to be estimated to 171.

We drop the equation for other goods category from the set of equations
to be directly estimated, computing its parameter estimates from the adding
up restriction. This reduces the number of equations to be estimated to ten.
We also choose “other” good category as the numeraire, measuring all prices
and incomes relative to the price of this category of goods. This reduces the
number of variables in each equation to fifteen. We thus end up with a total
of 145 (10× 15− 5) parameters to be estimated.

We follow Banks et al. (1997) and use an estimation procedure that ex-
ploits the property that once a(p) and b(p) are known, the remaining pa-
rameters in (10) are linear. One chooses an initial set of variables for the
parameters in ln a(p) and b(p) and separately estimates each of the equations
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in (10). Using the resulting estimated parameter values, one then updates
the parameter values initially chosen. This iterative procedure is repeated
until convergence is achieved for ln a(p) and b(p).

When separately estimating equations in (10), we used both OLS and
TSLS procedures. The latter procedure was meant to deal with the problems
of measurement errors and endogeneity of the households’ aggregate expen-
ditures. We used monthly income, family size, age of the head of household,
number of years of education, homeownership dummy variables, the house-
hold’s living area, number of rooms, number of cars, and dummy variables
for having a telephone as instruments for cross-household differences in ag-
gregate expenditure. Additionally, as instruments for differences in prices,
we used world price indices for cereals, food, industrial commodities, crude
oil, and natural gas. However, we could not reject our OLS estimates as the
TSLS estimates turned out to be more imprecise in a number of instances.

Estimating the parameters of the left-out equation as residuals via the
adding up restrictions ensures that adding up is satisfied. Moreover, with all
prices in (10) being expressed relative to the price of other goods category,
each estimated equation for expenditure shares remains invariant to propor-
tional changes in consumer prices thus satisfying the homogeneity restric-
tions. However, the procedure outlined above does not guarantee symmetry
for γij’s. Thus, after achieving convergence, we embark on a second round
of estimation to ensure symmetry.

The procedure we follow is based on the method suggested by Rothenberg
(1973) for estimation under constraints. Write the 15 parameters contained
in each of the ten equations in (10) as one 15×1 column vector and stack
the resulting 10 vectors (for i = 1, 2, . . . , 10) into a 150×1 column vector,
denoted by b. Then choose the elements of a 45×150 matrix G (consisting
of zero’s and one’s only) such that Gb = γ, where γ is a 45×1 column vector
whose elements are γij − γji for i 6= j = 1, 2, . . . , 10. The restrictions that
must be imposed on our first-stage estimates are then Gb− γ = 0. Denoting
the first-stage estimate of b by b̂1, and the covariance matrix of the error
terms in the first stage by V1, the second-stage estimate of b will be given
by b̂2, and the second-stage covariance matrix of the error terms by V2, such
that

b̂2 = b̂1 −V1G
′ (GV1G

′)
−1

Gb̂1,

V2 = V1 −V1G
′ (GV1G

′)
−1

GV1.

The results of the second-stage estimates are given in Table 3 (and the



first-stage estimates in Table A2 in the Appendix).21 Observe that the coeffi-
cient of log income squared is statistically significant in all the equations with
a quadratic specification (food, clothing, housing, transportation, durables,
other). Observe that the own-price coefficients are positive in the equations
for bread, food, health, education, and other indicating a positive relationship
between expenditure shares of these goods and their prices. What this means
is that the own-price elasticities for these goods are less than one (in absolute
value). Expenditure shares for the other goods—clothing, housing, utilities,
household items, transportation, and durables—move negatively with price
indicating an elastic demand.

Table 4 reports the values of own-price elasticity, income elasticity, and
compensated price elasticity of demand for the eleven categories of goods
for a household with average income. As far as price elasticity is concerned,
bread, food, health, education, and other have inelastic demands, while cloth-
ing, housing, utilities, household items, transportation, and durables have
elastic demands. The demand curves for household items and clothing are
in particular highly elastic.

Turning to income elasticities, bread, food, housing, and utilities have
income elasticities smaller than one; clothing, health, transportation, edu-
cation, and durables have income elasticities greater than one; and house-
hold items and other have approximately a unitary elasticity. Observe that
the goods are all normal. This implies that their compensated price are,
in absolute value, smaller than non-compensated elasticities. The compen-
sated demand curves are inelastic for bread, food, health, education, and
other, and elastic for the remaining goods. Household items, clothing, and
durables have highly elastic demands. The demand for household items is
highly elastic at all income levels, while clothing and durables have compen-
sated elasticities that decrease with income. Utilities, on the other hand, has
an elastic demand which increases with income. These elasticities indicate
that, everything else equal, subsidizing bread, food, health, education, and
other entail less loss in welfare. At the same time, the worst candidates for
subsidies are clothing and household items. However, as we will see later,
while these elasticities do matter, they ignore what is a more important con-

21Comparing the estimated coefficients in the two stages indicates a number of sign
reversals. This occurrence is common in these types of estimation; see, e.g., Banks et
al. (1997). Rothenberg (1973) explains this by suggesting that in the second stage one
corrects the first stage results to account for one’s prior information (i.e. a theoretically
consistent demand structure). He refers to this as the “value of prior information”.



sideration in general equilibrium; namely, cross-price elasticities.

Table 4. Income and price elasticities
(for a household with average income)

price income compensated
price

bread –0.83 0.73 –0.77
food –0.90 0.77 –0.73
clothing –3.20 1.46 –3.07
housing –1.40 0.75 –1.26
utilities –1.84 0.70 –1.80
household items –3.74 1.00 –3.69
health –0.38 1.19 –0.30
transportation –1.38 1.31 –1.33
education –0.73 1.24 –0.70
durables –2.42 2.23 –2.30
other –0.49 0.96 –0.36

5 Existing subsidies

There are, broadly speaking, two types of subsidies on goods and services
consumed in Iran: direct and indirect (or hidden). Direct subsidies are on
the books and appear in various government publications. Dividing these
figures by the corresponding aggregate consumer expenditures thus yields
the direct subsidy rates on these goods. Indirect subsidies are the implicit
subsidies provided to certain category of goods by reducing their consumer
prices via subsidies given to the producers or importers of these goods. These
subsidies take three forms. One is through selling fuel and other oil products,
produced in the public sector, to domestic producers at highly below world-
market prices; the second is the public sector’s provision of loans and credits
to the private sector at very low interest rates; and the third is selling foreign
exchange to importers at less than the market rate of exchange.

Esfahani and Taheripour (2002) estimate the three indirect subsidies
amount to 9.4%, 7%, and 13.6% of the (producer) price of the subsidized
good. Of course, not all aspects of production of a good are subjected to



Table 5. Percentage increase in consumer prices if their
sample-period subsidies are eliminated*

direct indirect total
bread 40 30 70
food 4 30 34
clothing 0 16 16
housing 0 0 0
utilities 40 21 61
household items 0 30 30
health 6 30 36
transportation 97 21 118
education 0 9 9
durables 0 10 10
other 0 9 9

*Authors’ calculations.

these rates. Different goods used different amounts of energy in production,
goods are not produced totally on credit, and nor totally imported on subsi-
dized exchange rate. We thus adjust these rates on the basis of the share of
their value added that can be attributed to these factors. Table 5 reports by
what percentage consumer prices increase if the current subsidies are elimi-
nated. Of the five goods with inelastic compensated demand—bread, food,
health, education, other—only the first three are heavily subsidized (leading
to price increases of 70%, 34%, 36%). Education and other have the low-
est subsidy rate (leading to a price increase of 9%). The highest subsidized
sector is by far transportation (leading to a price increase of 118%) despite
the fact that its compensated demand is elastic. The same is true of utili-
ties which has an elastic compensated demand but the third highest subsidy
rate (leading to a price increase of 61%). Household items, clothing, and
durables, have elastic demands with subsidy rates whose elimination leads
to price increases of 30%, 16%, and 10%. There is no subsidy to housing.22

22Nor are there any direct price subsidies on clothing, household items, education, con-
sumer durables and other good category. Transfers in kind are not included in the numbers
reported in Table 5. In the case of education, the expenditures in survey refer to out of
pocket expenses; primary, secondary, and higher education are provided publicly and for
free. There are also many free health clinics.



Finally, given the magnitude of the price increases in Table 5, it is useful
to gauge how far out of the sample one is going when estimating the wel-
fare effects of eliminating the subsidies. Clearly, the closer one stays within
the range of prices during the sample period, the more confident one is that
the demand after the subsidy removal can be read off the estimated demand
curve. Figures 12–19 in the Appendix depict the estimated demand curves
and indicate where one ends up on them after the subsidy removal. Admit-
tedly, in some cases, subsidy elimination takes us too far out.

5.1 Subsidy expenditures by income groups and good
categories

Relative to lump-sum rebates, price subsidies benefit the rich more than
the poor. Consider the monthly subsidy transfers to households in different
income brackets via their consumption of the eleven categories of goods.
One can calculate these on the basis of the statutory subsidy rates and the
quantities of goods consumed by consumers in the groups. Let xh

j denote
the consumption of good j = 1, 2, · · · , n by household h = 1, 2, · · · , H, sj

denote the statutory subsidy rate on good j, and s = (s1, s2, . . . , sn) be the
vector of subsidy rates. It is expositionally simpler to denote the vector
of consumer prices without the subsidies by p = (p1, p2, . . . , pn), so that the
current subsidy-inclusive prices are given by p− s = (p1−s1, p2−s2, . . . , pn−
sn). One can then calculate the subsidy an h-household implicitly receives
for consuming good j as23

Sh
j = sjx

h
j

(
p− s, mh

)
, (11)

where mh denotes the money income (aggregate expenditures) of a house-
hold in the income category h. The total subsidies family h receives is thus
measured by

Sh =
∑

j

Sh
j . (12)

The monetary value of the subsidies are given in Table 6. The total
amount of subsidies amounts to 144.1 TIR per month for a family in the
lowest income group and increased to 2,394.9 TIR per month for a family

23By an h-household, we mean a household in the income group h. Observe also that in
our data, h takes values of 500 up to 9,500 TIR in increments of 1000 TIR.
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in the highest income group. Subsidy expenditures on bread, food, utilities,
and transportation, are high at all income levels. Households in the lowest
income group do not benefit much from other subsidies. Households in the
income bracket 1,000–1,999 TIR benefit also from the subsidies on clothing,
household items, health, transportation, and other (but not education and
durables). Subsidies on durables become important for households with in-
comes above 2,000 TIR, but subsidies on education do not amount to much
until very high income levels.

Finally, expressed as a percentage of a family’s expenditures, subsidies
constitute 41% of its expenditures on bread, 25% of its expenditures on food,
14% of its expenditures on clothing, 0% of its expenditures on housing, 38%
of its expenditures on utilities, 23% of its expenditures on household items,
26% of its expenditures on (out of pocket) health, 54% of its expenditures on
transportation, 8% of its expenditures on (out of pocket) education, 9% of
its expenditures on consumer durables, and 9% of its expenditures on other
good categories. When it comes to the family’s total expenditures, subsidies
amount to about 22% for families with incomes below 4,000 TIR per month,
to about 21% for families with incomes between 4,000 and 8,000 TIR per
month, and to about 20% for families whose incomes exceed 8,000 TIR per
month.

6 Subsidy elimination and fiscal interactions

It will be a mistake to identify the gain to the government, when it eliminates
a subsidy on a particular good, by what it currently spends on subsidizing
that good. We denoted these latter expenditures on each consumer type by
Sh

j (and Sh for government expenditures on all goods) and reported them
in Table 6. The difference arises because of the general equilibrium effects
of changing the consumer price of one good on the consumption of all other
goods. Given that these other goods also receive price subsidies, an increase
(a reduction) in their consumption will increase (decrease) the subsidies paid
on account of other goods. The net savings in the total cost of subsidies to
the government will then be less (more) than the subsidies that will no longer
be paid on the good whose subsidy is eliminated. Denote the government’s
net savings due to the elimination of the subsidy on good j by Ŝh

j . Let pj

denote the vector of producer prices of all goods except good j and sj denote



the vector of subsidies on all goods except good j. Then

Ŝh
j = Sh

j −
∑
i6=j

si

[
xh

i

(
pj,pj − sj, m

h
)
− xh

i (p− s, mh)
]
. (13)

Observe, however, that if subsidy rates on all goods are eliminated, the gen-
eral equilibrium changes in consumer demands will not have any impact on
government subsidy costs (all si’s in the above formula will be zero).24 Under

this circumstance, net government savings, Ŝh, will be identical to its initial
expenditures on subsidies, Sh. We report the figures for Ŝh

j and Ŝh in Table
7.

The reported values in Table 7 are different from their counterparts in
Table 6 (except for Ŝh and Sh in the last rows of the two tables which are in-
deed equal). The differences are particularly substantial for bread and food,
which entail higher net government savings than the cost of subsidies, and for
utilities, transportation, and to a lesser degree for household items and other,
which entail lower net government savings than the cost of subsidies. This
tells us that non-bread and non-food good categories are on average comple-
ments to bread and food respectively; while non-utilities, non-transportation,
non-household items, and non-other good categories are on average substi-
tutes to utilities, transportation, household items, and other respectively.
With complements, eliminating the subsidy on a good, which increases its
price, implies a reduction in average consumption for other goods and thus a
reduction in the total subsidy the government pays on these other goods. In
consequence, net government savings will be more than what it saves from
the subsidy elimination. The reverse is the case for substitutes. Eliminat-
ing the subsidy on such a good, increases the average consumption for, and
the subsidy paid on, the remaining goods. Consequently, net savings to the
government will be less than what it saves from the subsidy elimination.

It is also interesting to point out that the substitution property is so high
in the case of utilities and for high-income groups, that the government loses
revenues from high income groups if it cuts the subsidy on utilities. In this
case, the additional cost to the government due to increased demand for all
other subsidized goods is so high as to exceed the gain to the government by
not paying the subsidy on utilities.

Table 8 illustrates this point by reporting the cross-price elasticity of de-
mand for utilities with respect to every other good category for a family

24As defined, Ŝh is not equal to
∑

j Ŝh
j .
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with average income. The table also contains the 95% confidence intervals
for these estimates derived using a bootstrapping procedure on 16 clusters of
time observations. All our elasticity estimates fall within their corresponding
confidence intervals. The elasticity is positive for bread, housing, household
items, transportation, durables and other categories (at 0.71, 0.51, 0.98, 1.66,
and 0.12); it is negative for food, clothing, health, and education (at –0.80,
–2.87, –0.80, and –0.23).25 Thus eliminating the subsidy on utilities, which
increases its price, increases the demand for the first set of goods and re-
duces the demand for the second set of goods. The demand increases raise
the subsidies that the government pays on these goods (subsidized at 70%,
30%, 118%, 10%, and 9%) and the demand reductions decrease the subsidies
the government pays on them (subsidized at 34%, 16%, 36%, 9%). That
the net cost to the government increases substantially stems from the fact
that the first set of goods are the more heavily subsidized ones including
transportation and bread which have the highest subsidy rates (along with
utilities). Note that housing is also a substitute to utilities but its higher
demand does not affect government subsidies.

7 Welfare gains in general equilibrium

These general equilibrium effects influence the welfare gains associated with
subsidy elimination. The most interesting result that emerges is that while
eliminating all subsidies is a good thing, eliminating subsidies on utilities,
which the government of Iran wants to do is not.

To derive the efficiency gain in eliminating the subsidy on a particular
good, we have two compute each consumer type’s loss and subtract it from
what the government gains from this type of consumer. To calculate how
much a subsidy recipient values the subsidy, we resort to the Hicksian con-
cept of compensating variation, CV. Let v(.) denote the household’s indirect

25To examine the reliability of our cross-price estimates we also re-estimated our demand
system with TSLS using world price indices for cereals, food, industrial commodities, crude
oil, and natural gas as instruments for differences in prices. We recalculated all cross-price
elasticities based on these new estimates. The results are very similar to our original
estimates. In particular, the cross-price elasticity of demand for utilities are

bread food clothing housing utilities h-items health transport education durables other

0.708 -0.800 -2.878 1.878 -1.841 0.515 -0.808 0.981 -0.230 1.659 0.119



utility function and pj denote the vector of prices that is formed from p by
eliminating pj. Define sj similarly from s by eliminating sj. The compensat-
ing variation of eliminating sj for an h-household, for all j = 1, 2, · · · , n, and
h = 1, 2, · · · , H, is found according to

v(pj − sj, pj, m
h + CV h

j ) = v(p− s, mh). (14)

In words, CV h
j measures the amount of money one has to give an h-household

in order to enable it to have the same utility level as it did with the subsidy
on good j. Observe that CV h

j is defined such that it is positive for a change
which makes the household worse off (elimination of a subsidy). Similarly,
one can define the compensating variation for price subsidies on all goods for
an h-household, CV h. This is defined by v(p, mh + CV h) = v(p− s, mh).

Turning to the measurement of the efficiency gain, EG, associated with
the elimination of price subsidies, one must subtract the loss to the consumer
CV h

j , from the net government savings, Ŝh
j . We have

EGh
j = Ŝh

j − CV h
j . (15)

When all subsidies are eliminated, the efficiency gain is given by EGh =
Ŝh − CV h.

The welfare gain values are reported in Table 9. The highest gains are
generated by eliminating the subsidies on bread and food. These are due to
general equilibrium effects as the goods in question have inelastic demands.
Cutting the subsidy on transportation also leads to substantial efficiency
gains, though not to the same extent as bread and food. This is mainly due
to the high rate of subsidy on this good. On the other hand, eliminating the
subsidy on utilities generate a substantial efficiency loss. This follows natu-
rally when the subsidy reduction increases the government budgetary costs.
The other effects are rather small in magnitude. However, it is interesting
to note that, as with utilities, eliminating the subsidy on the durables and
other categories lead to a welfare loss to the economy at all income brackets.
The same is true for health except at high income brackets and clothing and
transportation at the lowest income bracket. These households value the sub-
sidies they get on account of these goods by more than what the government
saves from eliminating them.

The most unexpected finding is that the elimination of price subsidies
on utilities, other, durables, and, to some extent, health result in efficiency
losses to the economy rather than efficiency gains. This is due to the general
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equilibrium effects in other markets. Observe also that the bulk of efficiency
gain in eliminating price subsidies on bread and food arise from the general
equilibrium effects. Ignoring these would severely under-estimate the calcu-
lated efficiency gains (19.0 and 13.9 TIR rather than the correct values of
30.8 and 33.3 TIR). In case of utilities, transportation, household items and
other, ignoring the general equilibrium effects would over-estimate the effi-
ciency gains (at 24.5, 38.2, 12.7, and 0.4 TIR in place of the correct values of
-20.7, 10.6, 0.9, and -8.3 TIR). Eliminating all subsidies entails an efficiency
gain of 44.1 TIR.

8 Which subsidy should be cut first?

This section studies the order in which the subsidies are to be eliminated
if this is to be phased in over a period of time (as the Iranian government
plans to do). To address this question we need a procedure that gauges the
welfare gain to the society as a whole due to the elimination of the subsidy
on each category of goods. To pass judgment on the welfare implication of
such a phase-in procedure we must resort to a social welfare function.

The iso-elastic welfare function introduced by Atkinson (1973) is a par-
ticularly useful for this purpose one as it allows for a wide range of attitudes
towards inequality in the society. It is defined by

W =
1

1− η

H∑
h=1

πh
(
vh

)1−η
η 6= 1 and 0 ≤ η < ∞, (16)

=
H∑

h=1

πh ln vh, η = 1,

where η = 0 denotes the inequality aversion index and vh is the utility of a
household in income bracket h (h = 1–999, 1,000–1,999,. . . , 9,000– , TIR). As
is well-known, this social welfare function reduces to the utilitarian function
for η = 0 and to the Rawlsian function when η →∞. The functional form of
vh is given by (1) with parameters specified by (2)–(4) and estimated through
our QUAIDS procedure.



8.1 Eliminating a subsidy in full

To make welfare comparisons for the society, we use the concept of the “social
compensating variation”, CV s

j . We define this analogously to the compen-
sating variation of eliminating a particular subsidy for an h-household as in
equation (14). Thus define CV s

j implicitly from

H∑
h=1

πh
[
vh

(
pj − sj, pj, m

h + CV s
j

)]1−η
=

H∑
h=1

πh
[
vh

(
p− s, mh

)]1−η
. (17)

It measures how much one has to compensate every household in the society,
as a result of eliminating the subsidy on good j, such that the level of social
welfare remains the same as what it was under the current subsidy. Put
differently, it measures the society’s valuation of the subsidy in terms of
identical compensation to all households. Similarly, when all subsidies are
eliminated, the social compensating variation, CV s, is defined according to

H∑
h=1

πh
[
vh

(
p, mh + CV s

)]1−η
=

H∑
h=1

πh
[
vh

(
p− s, mh

)]1−η
. (18)

Observe that CV s
j and CV s are positive when the subsidy elimination lowers

the welfare of the society.
Table 10 reports the values of CV s

j and CV s for different values of η.
The social compensating variation associated with all the subsidies is, for a
utilitarian social welfare function, 481.4 TIR per month for every household.
It decreases to 294.0 TIR for η = 1 and levels off to about 132.8 TIR when
η reaches 10. That these valuations decrease with η reflects the adverse
redistributional implications of price subsidies. With the rich receiving more
subsidies than the poor, the society values price subsidies less when it cares
more about equality.

To determine which price subsidy should be eliminated first, one has to
also find the gain to the society when a particular subsidy is cut. One can
calculate the gains from Table 7. There, we have reported net gains to the
government for families at different income levels. A weighted average of
these numbers, with the weights being equal to πh (the proportion of family
types in each income category), provides us with an estimate of the gains per
family. This calculation gives us 103.8 TIR for bread, 141.3 TIR for food,
22.7 TIR for clothing, 0.0 TIR for housing, 16.1 TIR for utilities, 17.2 TIR
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for household items, 41.1 TIR for health, 64.0 TIR for transportation, 5.0
TIR for education, 12.2 TIR for durables, 12.7 TIR for other, and 510.6 TIR
for all subsidies combined. Subtracting the entries in Table 10 from theses
numbers gives us the net gain to the society, for each value of η, when a
particular subsidy is eliminated. A positive number implies a net gain and a
negative number a net loss. These numbers are reported in Table 11.

The main lesson of Table 11 is that if price subsidies are to be elimi-
nated in full but not all at the same time, the top three candidates are food,
bread, and transportation. This is true for all values of η. Health, clothing,
household items, and durables come in at number 4 to 7 but only for positive
values of η. Second, eliminating the subsidy on utilities is welfare-reducing
for all reported values of η. The loss is estimated to be 22.4 TIR per family
when η = 0 but it is reduced to 1.1 TIR when η = 10. Third, all the entries
increase with η. That is, the more the society abhors inequality the higher it
will be its gains from cutting the price subsidies. The net gain from cutting
all subsidies is 29.1 TIR per family for a utilitarian social welfare function
(η = 0) and increases to 377.8 when η = 10.26

8.2 Marginally cutting a subsidy

The previous subsection tells us which subsidy is to be eliminated first if
elimination is total. We now discuss which subsidy should be cut first
if the cut is a “marginal” cut in the subsidy rate. This idea mirrors the
commodity tax reform problem of Ahmad and Stern (1984); see also Stern
(1987). The methodology we have developed above for gauging the benefit
of a tax/subsidy reform, does not rely on any approximation. As such, if one
has an estimate of demand system for different income groups, and a utility
function behind them, as we do, it yields a more accurate picture of welfare
changes than Ahmad and Stern’s methodology. The advantage of Ahmad
and Stern’s method is that one can use it without a full knowledge of the
individual demand curves (assuming fixed welfare weights for individuals of

26Other interesting observations about the reported numbers in Table 11 include:
Fourth, at low values of η, education subsidy should be eliminated before the subsidy
on other category; this ranking changes for η = 2 and higher. Fifth, eliminating the price
subsidy on health and durables are welfare-reducing at η = 0 but turn welfare-improving
for η = 0.5 and higher. Sixth, the entry for the other category is negative for η = 0 and
η = 0.5 but turns positive when η reaches one. Seventh, in all other cases, eliminating
price subsidies is welfare improving (and the welfare gains increase with the size of η).
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different income groups).
Consider the social welfare function (16). Increasing the rate of subsidy

on any good j = 1, 2, . . . , n, from the existing price subsidies s, by a “small
amount,” will affect the social welfare by

∂W

∂sj

=
H∑

h=1

πh
(
vh

)−η ∂vh

∂sj

=
H∑

h=1

πh
(
vh

)−η ∂vh(p− s, mh)

∂mh
xh

j (p− s, mh),

where the last step follows from Roy’s identity. This measures the value of
the last “dollar” spent on the subsidy on good j; it is measured in units of
the utility function. To translate it to dollar units, one should divide this by
the social welfare value of a dollar. This latter concept is given by

β ≡ ∂W

∂mh
=

H∑
h=1

πh
(
vh

)−η ∂vh(p− s, mh)

∂mh
.

Next consider the expression for the total subsidy costs to the government
at the existing price subsidies s,

S =
n∑

i=1

H∑
h=1

siπ
hxh

i

(
p− s, mh

)
, (19)

Increasing the rate of subsidy on good j = 1, 2, . . . , n, by a “small amount,”
will affect the subsidy costs to the government by

∂S

∂sj

=
H∑

h=1

πhxh
j

(
p− s, mh

)
−

n∑
i=1

H∑
h=1

siπ
h ∂xh

i

(
p− s, mh

)
∂pj

.

It follows from these expressions that marginal social benefit of the last “dol-



lar” spent on subsidizing the price of good j, j = 1, 2, . . . , n, is27

µj ≡ (∂W/∂sj) /β

∂S/∂sj

=

∑H
h=1 πh

(
vh

)−η ∂vh(p−s,mh)
∂mh xh

j (p− s, mh)∑H
h=1 πh (vh)−η ∂vh(p−s,mh)

∂mh

[∑H
h=1 πhxh

j (p− s, mh)−
∑n

i=1

∑H
h=1 siπh

∂xh
i (p−s,mh)

∂pj

]

=
H∑

h=1

πh

[ (
vh

)−η ∂vh(p−s,mh)
∂mh∑H

h=1 πh (vh)−η ∂vh(p−s,mh)
∂mh

] 
xh

j (p− s, mh)∑H
h=1 πh

[
xh

j (p− s, mh)−
∑n

i=1 si
∂xh

i (p−s,mh)
∂pj

]
 .

(20)

Equivalently, µj shows the marginal social loss due to reducing the subsidy
cost on good j by one dollar (by cutting its subsidy rate).

Redistributive and efficiency considerations determine the value of µj.
Redistribution is represented by the first bracketed expression, and efficiency
by the second bracketed expression, that appear on the right-hand side of
(20).28 If the structure of existing subsidies are optimal, µj takes the same
value for all goods. On the other hand, µj > µi tells us that saving one dollar
in subsidy costs if achieved via lowering the subsidy rate on good j entails
a higher marginal social welfare cost than if it is done through lowering the
subsidy rate on good i. Put differently the lower is µj the earlier good j
should be cut.

Table 12 reports the values of µ1, µ2, . . . , µ11 for different values of η.
Observe that the ranking of µj’s change with the value of η. For example,
bread and food have the second and the fourth lowest µ at η = 0. On the
other hand, they assume the fourth and third highest values when η increases
to 10. Put differently, these are the goods whose subsidy should be cut earlier
at low values of η but later at high values of η. The reason for this is that

27Using calculus, Ahmad and Stern (1984) employ a first-order approximation to mea-
suring the changes in welfare and government budget, ∆W and ∆S, due to a change in the
tax/subsidy rate. More recently, Urzúa (2005) has extended the Ahmad-Stern approach
by using a second-order approximation to the changes in ∆W and ∆S.

28If the social marginal utility of income,
(
vh

)−η (
∂vh/∂mh

)
, is the same for all house-

holds, the first bracketed expression collapses to one and equity will play no role in deter-
mining µj .
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these goods are consumed proportionately more by the poor.29 Consequently,
it becomes less desirable to cut their subsidies when the society cares more
about inequality.

Most interestingly, the ranking of subsidy cuts differs for marginal cuts
as compared to the total elimination of subsidies. In particular, the impor-
tant message that we have thus far conveyed is that the subsidies on utilities
should not be eliminated first. However, the same message does not come
through with a marginal cut in subsidies. At η = 0, each of the good cat-
egories other, durables, health, and education has a higher µ than utilities.
The same is true for other, durables, and health at η = 0.5, and for other at
all higher values of η. Consequently, if the subsidy cut is to be marginal, they
are better candidates for keeping their subsidies (as compared to utilities).

The above finding appears, at least at first, rather puzzling. After all,
large changes are simply sum of marginal changes. However, one should note
that lowering the subsidy rate on a good successively might very well change
its ranking in terms of µ. This occurs because the value of µj depends on
the initial values of the subsidies from which the subsidy is to be cut. To
see this point clearly, Table 13 reports the values for µ1, µ2, . . . , µ11 under
three different scenarios: when the subsidy on utilities is at its current full
value, and when the subsidy has been reduced to 80% and 60% of its current
value. The Table also reports, for the purpose of comparison, the counterpart
of µj for the full subsidy elimination. This is the loss in social welfare per
one unit of currency saved in subsidy costs. It is derived by dividing the
social compensating variation for the subsidy as reported in Table 10 by the
corresponding net savings in subsidy expenditures reported in Table 7. All
the numbers are calculated for η = 0.5.30 As expected, under full subsidy
elimination, utilities has the highest µ. And, as reported earlier, calculating
µ1, µ2, . . . , µ11 at the current values for all subsidies indicates that the value of
µ is higher for health, durables, and other as compared to utilities. However,
when µj is calculated from an initial subsidy on utilities that is 80% of its
existing value, keeping all the other subsidies at their current values, the
ranking changes and utilities becomes only second to other. Finally, when
the subsidy on utilities falls to 60% of its current value, utilities has the
highest µ.

29The lowest two income groups spend 8.8% of their income on bread and 23.8% on
food; while these shares for the highest two income groups are only 4.5% and 10.0%.

30One can make the same point by fixing η at another value; no purpose is served by
carrying out this exercise for different values of η.



9 Conclusion

This paper has estimated a Quadratic Almost Ideal Demand System for Ira-
nian Economy that consists of eleven broad categories of goods. It has used
the estimated model to calculate the welfare gains due to the elimination of
current price subsidies in Iran, and to gauge the efficiency and distributional
implications of replacing the price subsidies with a policy of uniform cash
rebates. The data for estimation has come from repeated cross sections of
the Household Budget Survey of the Statistical Center of Iran for the period
of the spring 1998 to the winter of 2001 consisting of 43,641 households.

We have found that eliminating all price subsidies is welfare enhancing
and that the welfare improvements increase in value the more the society
cares about inequality. The theory behind this is well known. Price sub-
sidies are inefficient and, because of this, their elimination should enhance
welfare. Moreover, price subsidies benefit all income groups proportionately
to their expenditures on the subsidized goods. Thus, as a rule, price subsidies
accords the rich more purchasing power. Consequently, the more the society
is concerned about income inequality, the less it values the benefits of price
subsidies and the more it values the benefits of replacing them with uniform
rebates. Still, the magnitudes of the changes we have found have been quite
astounding.31

The paper’s second main finding has come to us as something of a surprise.
While we had expected that fiscal interactions play an important role in
determining the welfare gains of price subsidy eliminations in Iran, we did
not expect it to be this strong. Eliminating price subsidies on utilities, for
example, will not save the government much by way of revenues and entails
substantial welfare losses. We explained this by noting that utilities have high
cross-price elasticities with most other highly-subsidized goods. The specifics
of these findings apply, obviously, only to the Iranian economy. However, the

31The disparities between price subsidy benefits to the rich and the poor in Iran are
extremely huge. The most well-off households receive approximately seventeen times the
benefits that the least well-off households get. When it comes to particular subsidy items,
the very poor in Iran benefit only from subsidies on bread, food, utilities, and transporta-
tion. And one has to be in the second lowest income bracket for subsidies on clothing,
household items, and health to kick in.
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importance of fiscal interaction effects is a general lesson with applications
to all economies, developing and developed.

Our third main finding is that one cannot recommend a large tax/subsidy
reform based on the results derived for marginal changes pioneered by Ah-
mad and Stern (1984). The two approaches may lead to different policy
recommendations. This is not to diminish the power and the usefulness of
Ahmad and Stern’s contribution. The advantage of their method is that it
can be used without a full knowledge of the individual demand curves (while
the method we have espoused in this paper cannot). However, when one is
able to gather such information, as we have done in this paper, one should
judge a policy reform based on a full accounting of its costs and benefits
rather than using a shortcut via Ahmad and Stern’s (1984) methodology.

We conclude by pointing out a number of caveats that should be borne in
mind when interpreting the specific numbers we have reported. First, while
the range of income variations is quite large in our data, this is not the case
for price variations. Price controls have led to no variations across geographic
regions, at least not according to the official data. We have only 16 price data
points which severely limits the reliability of our price elasticity estimates.

Second, input subsidies have been ignored in this study. This assumption
has simplified our calculations but it must have also biased our welfare cost
estimates. Energy is an important input into the production process and is
being subsidized heavily.

Third, economies of developing countries are marred by a myriad of dis-
tortions due to lack of fully developed economic institutions and competitive
environments. In the absence of precise information on the nature of such
distortions, it is difficult to speculate how price distortions might affect them.
If a particular good is “under-produced” relative to its first-best level, as it
will be when prices exceed marginal production costs, its subsidization will
likely alleviate the existing distortion. On the other hand, if a good is “over-
produced,” its subsidization will likely exacerbate the existing distortion.32

Fourth, the paper ignores the environmental distortions— local emissions,
carbon emissions, congestion, and accidents—associated with the consump-
tion of such subsidized goods as utilities and transportation. To the extent
that subsidization of these goods have increased their consumption, removal
of their subsidies leads to greater overall welfare gains than our numbers sug-
gest. In the same vein, when we find that partially removing the subsidy on

32Not all goods can be under-produced.



utilities might not be welfare enhancing, we are ignoring the gains associated
with the reduction of pollution.

Fifth, lack of data on skills distribution (a problem that exists in all
developing countries and not just Iran), has forced us to ignore income taxes
altogether. To the extent that removal of price subsidies would allow the
government to reduce distortionary income taxes, welfare would likely be
enhanced further. In the case of Iran, however, our procedure is not that
problematic. Because of the availability of oil revenues, income taxes in Iran
are not well developed and do not constitute an important source of revenue
for the government.33 Nevertheless incorporating income taxes in the study
will be a worthwhile exercise for the future. This is particularly relevant
for similar studies on other developing countries which do rely on income
taxation.

33Only about 4% of the annual budget of the government of Iran comes income taxes,
and these revenues constitute only about 13% of total government tax revenues.



Appendix A

Table A1. Quadratic Engel curve regressions

constant t-ratio ln income t-ratio (ln income)2 t-ratio
bread 0.4376 4.08 –0.0573 –2.49 0.0019 1.53
food – 0.3474 –2.19 0.1992 5.84 –0.0143 –7.83
clothing –1.2702 –8.54 0.2580 8.06 –0.0122 –7.10
housing –0.4440 –1.96 0.2043 4.23 –0.0138 –5.34
utilities 0.2084 2.95 –0.0164 –1.08 –0.0001 –0.18
h- items 0.0896 1.60 –0.0123 –1.02 0.0006 0.98
health –0.0061 –0.05 –.0004 –0.01 0.0007 0.42
transportation –0.5638 –7.41 0.1241 7.58 –0.0062 –7.08
education –0.2180 –4.02 0.0443 3.80 –0.0019 –3.10
durables 2.8980 13.11 –0.7035 –14.80 0.0435 17.04
other 0.2123 7.56 –0.0400 –6.62 0.0020 6.17
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Figure 1: Estimated Engel curves for bread and food; evaluated at average
income for a family of size five.



Figure 2: Estimated Engel curves for clothing and housing; evaluated at
average income for a family of size five.



Figure 3: Estimated Engel curves for utilities and household items; evaluated
at average income for a family of size five.



Figure 4: Estimated Engel curves for health and transportation; evaluated
at average income for a family of size five.



Figure 5: Estimated Engel curves for education and durables; evaluated at
average income for a family of size five.



Figure 6: Estimated Engel curve for “other”; evaluated at average income
for a family of size five.



Figure 7: Demand curves for bread and food; evaluated at average income
for a family of size five.



Figure 8: Demand curves for clothing and housing; evaluated at average
income for a family of size five.



Figure 9: Demand curves for utilities and household items; evaluated at
average income for a family of size five.



Figure 10: Demand curves for health and transportation; evaluated at aver-
age income for a family of size five.



Figure 11: Demand curves for education and durables; evaluated at average
income for a family of size five.



Figure 12: Demand curve for “other”; evaluated at average income for a
family of size five.
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