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The Problematic of Sustainable Development
in the Kyoto Protocol: A Review Content of the Clean
Development Mechanism

Muhammad Al’Subay”

Abstract

The Clean Development Mechanism (CDM) is, among others stipulated in the Kyoto Protocol,
the project-based one. The CDM aims through the establishment of GHG emissions mitigation projects,
hosted by Developing Countries and carried out by Annex | Parties, at assisting the Developing countries in
achieving sustainable development and Annex | Parties in complying with their mitigation commitments.
While the perspective demand for CDM projects looks positive, there are insufficient guarantees that such
projects would definitely lead to a contribution to sustainable development. This deficit is not related only
to absence of a legal instrument to define and monitor sustainable development through the project lifetime,
but also due to noncompetitiveness of projects with wide range of sustainable benefits compared with others
that offer less, or rather non, but have huge mitigation potential.
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Reforming Consumption Subsidies in the State
of Kuwait: The Case of Electricity and Water

Mahmoud BuShehri
Abstract

This paper estimates the economic impacts that would result from restructuring the electricity and
water subsidy programs in the Kuwait residential sector. The empirical findings show that implementing the
new price systems, as proposed in the Kuwait Development Plan for the years 2002/03 — 2005/06, would
reduce the annual subsidy on utilities by KD87.2 million; of which, the welfare losses to consumers measured
by the reduction in consumer surplus amounts to KD52.1 million, and the benefit to society measured by
the reduction in the deadweight loss is KD35.1 million. Although, the welfare losses to consumers from
the partial reduction in subsidy rates is found to be small as a percentage of households’ income, a target
cash payment approach, not exceeding KD52.1 million, may accompany this policy so that consumers
would accept and tolerate higher prices. It is believed that adopting the suggested policies combined would
rationalize annual consumption of electricity and water in the residential sector by approximately 9% and
7%, respectively, as well as reducing the financial burden of the subsidy by KD35.1 million annually.
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Introduction

Over the past three decades, the average annual growth rates of electricity
and water consumption in the State of Kuwait are in the order of 8.7% and 9.1%,
respectively. The average annual growth rates of nominal and real prices, for both
electricity and water, are 0% and -3.1%, respectively.® Empirically, electricity and
water consumption has been growing at a pace higher than the population growth
rate and that of the economy as a whole.®? Factors that contribute positively to
this pattern of increased consumption include: (a) subsidized prices of electricity
and water; (b) high standard of living (income) and change in life style with more
and bigger residential houses thereby having more intensive use of electrical and
water appliances; (c) expansion of economic sectors; and (d) overall absence of
electricity and water regulation that promote conservation.

Currently, electricity and water prices are too low and they do not
adequately reflect the true cost of providing these services to users. For example,
in the year 2003/04, the cost of supplying electricity and water to the residential
sector was 18.68 fils per kWh and KD3.463 per 1000 imperial gallons (IG),
respectively. Consumers were charged a flat rate of 2 fils/kWh and KD0.800 per
1000 IG. Thus, per unit subsidy on electricity and water was around 89% and
77% of the total cost, respectively.®

In addition, in 2003, total electricity and water consumption in the
country was in the order of 33,089 million kWh and 94,987 million IG. On the
average, the residential sector alone consumed 20,225 million kwh (61.1%) and
66,262 million 1G (69.8%). Therefore, total government spending on electricity
and water subsidy programs amounted to KD 820 million of which the share of
the residential sector was KD514 million (62.6%). This may suggest that any
proposed price policy changes aimed to reduce electricity and water consumption
and subsidy in the country should consider the residential sector as a potential
target.®

Clearly, there is a major role for demand side management programs in
Kuwait. The government, through new energy and water legislation, is seeking
to introduce new price systems for electricity and water in the residential sector,
as proposed in the Kuwait Development Plan for the years 2002/03 — 2005/06,
to promote efficiency of use of these valuable resources as well as to reduce the
financial burden of electricity and water subsidy programs.®
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A major concern of policymakers is the possible negative impacts of price
increases on households’ standard of living and their purchasing power, especially
those in low/limited income groups. This political concern directly imposes the
importance of a complete and comprehensive evaluation of the likely economic
impacts of any proposed tariff reforms before its implementation so as to create
more transparency when addressing the public on the issue of price changes.

There are two main objectives of this paper: (a) To measure the social
welfare gains to the society and welfare losses to consumers resulting from partial
reduction in electricity and water subsidy rates in Kuwait residential sector and
(b) To provide the decision makers with a policy option that permit consumers to
accept higher prices for electricity and water voluntarily.

Theoretical Framework

The empirical literature on the demand for public utilities (i.e. electricity
and water) and welfare implications of policy change is voluminous. There exists
a large number of studies that deal with both electricity and water demands and
welfare implication under different price rates (see for example Narayan and
Smyth, 2005; Kamerschen and Porter, 2004; Filippini and Pachauri, 2004 for
application on electricity demand; Garcia and Reynaud, 2004; Reiss and White,
2002; and Renwick and Green, 2000 for application on water demand).

Ideally, an empirical model of residential demand for public utilities based
on microeconomic theory, should represent quantity consumed of electricity or
water as a function of own price, prices of substitutes and complements, and per
capita income. Specifically, the demand equation may take the following form:

Logq, =a+m Log x, + ) &, LogP, (1)

k=1

where Log g, is the natural logarithmic of per capita residential electricity or water
consumption (kWh per capita or IG per capita), Log x, is the natural logarithmic
of per capita income, Log g, (k =1,2,..,n) is the natural logarithmic of an n-vector
of prices of substitutes and complements,n is the expenditure elasticity of demand,
g, is the cross price elasticity of demand for the k™ price, and t is the given time
period.®
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For estimation purposes however, researchers usually set most of the
cross-price elasticities equal to zero, reducing Equation 1 to a specific number
of close substitutes and complements. Certainly, this approach is not appropriate
because price elasticities cantain both income and substitution effects. While the
latter may well be zero for unrelated goods, there is good reason to suppose
the former to be nonzero.” To overcome this drawback, one may substitute the
Slutsky equation [g, = &- W, (1=1,2,..,n)]; where is the compensated cross-price
elasticity relating to movements along the Hicksian demand curve, and W is the
budget share] into Equation 1 and obtain demand in terms of real expendlture
That is.

Iﬂgql—u+nlog(F]+ZaklmgF )

where P is a general index of prices (i.e. Stone general price index) and € is
the compensated cross price elasticity of the k™ price. In addition, if homogeneity
is imposed and redefine o as

=o' +Y oA +30,Logq,, (3)
i=1 =1

where A is a vector of demand shifters that may include average family size,

average size of dwelling units, temperature; and JZ iL098; is adistributed
lag of quantities consumed in natural logarithmic form that capture the dynamic
aspects of the consumer behavior (Halvorsen and Larsen, 2001), then Equation
2 may be written as:

Logq, =a’ +Z¢pA +Zﬂ Lﬂgq“1+nlﬂg[P)

i=] . ] (4)
+z g, Log [%]

k=l

The range of summation in Equation 4 is now restricted to the set of n,
commodities that are considered to be close substitutes and complements since
it is perfectly acceptable to ignore the influence of the unrelated goods (n —n,).®
It may be noted that, in many cases, data limitation or the type of commodity
of interest may restrict the estimation of Equation 4. As an example, for water
commodity substitute and complement commodities may simply do not exist and
thus, the vector of prices in Equation 4 will be reduced to include only the own
price of water (P). That is, the demand equation for water may be written as
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Logg, =0 + 0,4, + Y0, Logg, + 7 Log{%]*'ﬁbng[%] )
=l

i=l

During the last few years, attempts have been made to study the demand
for electricity and water in Kuwait, most notably: Al-Enezi et al. (2004);
Mukhopadhyay et al. (2000); and Burney et al. (1999). Based on single equation
models, a simplified version of Equation 4, these studies have estimated ranges
of own price and expenditure elasticities. The own price elasticity for electricity
and water are found to be in the range of [-0.05 to —0.30] and [-0.10 to —1.104],
respectively.

For the purpose of this study, it is assumed that the own price elasticities
for electricity and water are —0.10 and —0.15, respectively. It may be noted that
the assumed values are the most conservative estimates borrowed from the above
studies on the residential demand for electricity and water in Kuwait.

Welfare Impacts of Price Change

Theories of welfare measurements and their empirical applications are
well established (Creedy, 1998; Kim, 1997; Chipman and Moore, 1980). To
evaluate the welfare effects of price increase on electricity and water, the study
adopts a partial equilibrium approach and relies on price elasticity estimates and
the equilibrium conditions2rate.

To elaborate on the above, and aside from the distinction as to whether the
demand curve is for electricity or water, suppose that the government increases
the prices of water, say, by 10%. The welfare implications of this policy shift are
shown in Figure 1. As may be seen in the figure, the initial price, initial quantity,
per unit average cost, and the corresponding quantity demanded at this per unit
average cost are given by P!, Q', PAC, and Q”V¢, respectively.
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In the absence of price change, the government subsidy (GS); the
consumer welfare (CW) measured by the consumer surplus,®; and the deadweight
losses (DL), the inefficiency cost associated with over-consumption, are given
respectively, by the following equations and areas

GS' =[P -P'1 xQ'=B+C+D+E+F+G+H+I (6)

Cw[l :h_l_IP-H'('._P]] % |Q.-\‘|'(Z +(05)X(QI _Q-'l'l'('.}l (7)
=A+B+C+F+G+H

DL"=GS"- (CW"-A)=D+E+I (8)

If authorities now increase the price of water, then the new price and
quantity are given by P"and Q". Under this new situation, the government subsidy;
the consumer welfare; and the deadweight losses are given, respectively, by

GS' =[P -P"] x Q" =B+C+D ©)

Cw] =A+ [Pu‘.\'{'. _PI'I.I X [Q.—'ﬁ'\'l:.' + (US)X{QH _ Q.'\\'C':II (10)
=A+B+C
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1 1 1
DL' =GS'- (CW'-A)=D (11)

The welfare implications associated with this policy change are:

Reduction in subsidy: GS"- GS'=F+G+H+I+E (12)
Reduction in consumer welfare: UW"- UW'=F+G+H (13)
Reduction in deadweight loss: DI"- D! =I+E (14)

The reduction in subsidy therefore, consists of two parts: (a) reduction
in consumer welfare which is considered to be a loss to recipients but not to the
society, i.e. transfer from consumers to the government; and (b) reduction in
deadweight loss which is considered to be a net gain to the society.

Having all the information required to estimate the welfare effects, the
new quantity after the price change is given by:

Qﬂ:Qf+aQ:qfx[|+[“§H (15)

where AQ = Q" - Q'; € is the price elasticity ; and AP = P" - P,

The reduction in government subsidy (i.e. the area F + G+ H + 1 + E) may
be approximated by:

RGS = (P* —P]]XQI +(Pf~.'.'ct_Pu)x{Q1 -Q") (16)

The reduction in consumers welfare (i.e. the area F + G + H) may be
calculated as:

1
RCW = .ﬁFx[Q“ - U,Sx[a < %jx aﬁ} (17)

e 5on (3]
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The reduction in deadweight losses (i.e. the area | + E) is estimated as
RDL = RGS — RCW (18)

Empirical Results

The data used in this analysis are obtained from the 1999/2000 Household
Income and Expenditure Survey (HIES), the most recent family budget survey
conducted by the Ministry of Planning in the State of Kuwait. The HIES includes
2,884 families of which 1,488 are nationals. In the survey, both national and
expatriate households are classified according to their monthly expenditure
on goods and services that include: food, beverages and tobacco; clothing and
footwear; rent, fuel, electricity, and water; household appliances and services;
medical expenses; transport and communications; education and recreation.

To assess the impact of increasing the prices of electricity and water on
the household sector, families covered in HIES are grouped according to their
nationality (nationals vs. expatriates) and their income (low, middle, and upper).
For both nationals and expatriates, the household groups are defined as the low
40%, middle 40%, and upper 20% on the income scale.®?

Table 1illustrates patterns of electricity and water consumption, as well as,
the distribution of subsidy across households under the current price policy (i.e.,
a flat rate of 2 fils/kWh and 800 fils/1000 IG). The main findings corresponding
to national and expatriate households may be summarized as follows:

For nationals, the average monthly income for arepresentative household in
the low, middle, and upper income groups was KD1,073, KD1,882, and KD3,900,
respectively. Households, in the low, middle and upper income groups allocated
KD7, KD15, and KD45 for electricity consumption and KD16, KD28, and KD39
for water consumption, respectively. As such, national households allocated a
small percentage of their income for utilities consumption (i.e. electricity and
water), approximately 2%.9 For expatriates, the average monthly income for
a representative household was KD334, KD631, and KD1,268, respectively; of
which, household in the low, middle and upper income groups allocated KD2,
KD5, and KD9 for electricity consumption and KD4, KD5, and KD8 for water
consumption. Hence, expatriate households allocated a smaller percentage, less
than 2%, of their income for utilities compared to nationals.
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Furthermore, using the 2003/04 subsidy rates, the average monthly subsidy on
utilities a representative national in the low, middle, and upper income groups
enjoyed, was KD112, KD218, and KD505 respectively; of which, the share
of electricity was KD58 (52%), KD125 (57%), and KD375 (74%).%?  For
expatriates, the average monthly subsidy on utilities a representative household
in the low, middle and upper groups received, was KD30, KD58, and KD102,
respectively; of which, the share of electricity was KD17 (56%), KD42 (72%),
and KD75 (74%).

Table (1) Distribution of Electricity and Water Consumption and Subsidies

H holds Indicat National Households Expatriates Households
ousenolds Indicators Low | Middle | Upper | Sample | Low |Middle| Upper | Sample
40% 40% 20% |Average| 40% | 40% 20% | Average
Average Family Monthly Income (KD) 1,073 | 1,882 | 3,900 | 1,965 | 334 631 1,268 671
Average Family Size 7 9 11 8 4 5 6 5
Electricity

A Representative Household
Average Monthly Expenditure (KD) 7 15 45 18 2 5 9 5
Average Monthly Consumption (kWh) 3,500 | 7,500 | 22,500 | 9,000 | 1,000 | 2,500 | 4,500 2,500
Average Monthly Subsidy (KD) 58.4 125.1 | 375.3 | 150.1 | 16.7 | 41.7 75.1 417

Population Total Total
Annual Consumption (million kWh) 1,932 | 4,140 | 6,210 | 12,282 | 1,381 | 3,453 | 3,108 7,943
Annual Subsidy (million KD) 32.2 69.1 103.6 | 2049 | 23.0 | 57.6 51.8 132.5

Water

A Representative Household
Average Monthly Expenditure (KD) 16 28 39 25 4 5 8 6
Average Monthly Consumption (IG) 20,000 | 35,000 | 48,750 | 31,250 | 5,000 | 6,250 | 10,000 7,500

Average Monthly Subsidy (KD) 53.3 93.2 1298 | 832 | 133 | 16.6 26.6 20.0

Population Total Total
Annual Consumption (million IG) 11,040 | 19,320 | 13,455 | 43,815 | 6,907 | 8,634 | 6,907 22,447
Annual Subsidy ( million KD) 29.4 51.4 358 | 116.7 | 184 | 23.0 18.4 59.8

Utilities (Electricity and Water)

Average Household Monthly Expenditure (KD) 23 43 84 43 6 10 17 11
Ratio of Utilities Expenditure to Income (%) 2.1 2.3 2.2 2.2 1.8 1.6 1.3 1.6
Average Household Monthly Subsidy (KD) 111.6 | 2183 | 505.1 | 2333 | 30.0 | 583 | 101.7 61.7
Population Total Annual Subsidy ( million KD) 61.6 120.5 | 139.4 | 3215 | 414 | 80.6 70.2 192.3

Sources:
Ministry of Planning. 2003. Household Income and Expenditure Survey (1999/2000).
Ministry of Planning. 2005. Annual Statistical Abstract.

Ministry of Energy. 2005. Electricity and Water Statistical Year Book.




| Volume 9-No.2 - July 2007 Journal of Development and Economic Policies

| 16 Mahmoud Bushehri

In addition, according to the Ministry of Planning publications, in the
year 2003, there were approximately 115,000 national households and 287,785
expatriate households of two or more members. Assuming the sample in HIES was
random and representative of the Kuwait population, then total annual subsidy
on utilities for nationals and expatriates amounted to KD322 million, and KD192
million, respectively. Of the total subsidy on utilities (i.e. KD 514 million) the
share of electricity was found to be KD337 million (65.7%).®®

As far as the distribution of subsidy is concerned, results showed that of
the total subsidy on utilities enjoyed by nationals, the shares of the low, middle
and upper income groups were 19.2%, 37.6%, and 43.2%, respectively. For
expatriates, the shares were 21%, 42%, and 37%, respectively. Clearly, both
distributions indicate that subsidy is not distributed equitably across households.

Economic Impacts of the Proposed New Prices

Having discussed the pattern of electricity and water consumption in the
residential sector, the focus now shifts to the estimation of the welfare impacts
of new price systems of electricity and water. The new prices are progressive
schedules whereby large consumers pay higher prices. This represents a major
shift from the current policy of charging a flat rate for all types of consumers.
Table 2 presents the progressive schedule.

Table (2) Proposed New Prices for Electricity and Water

Consumption Brackets Suggested Prices
Electricity (kwWh/month) Fils per kWh
[0 - 6000] 2
[6001 - 9000] 6
[9001 - 12000] 8
More than 12000 10
Water (IG/month) KD per 1000 IG
[1 - 8000] 0.800
[8001 - 12000] 1.250
More than 12000 1.500

Source: Ministry of Planning. 2002. Kuwait Development Plan.
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As illustrated in Table 1, national households in the low income group
and expatriate households at all income levels have monthly consumption of
electricity below 6000 kWh/month. Under the new prices, these families will
continue to pay 2 fils/kWh for electricity consumed and therefore, would not bear
any additional financial burden or reduction in subsidy they receive. The new
prices of electricity would affect only national families in the middle and upper
income levels.

For water, on the other hand, national families of all income levels and
expatriate households in the upper income group would face a water price increase
since their monthly consumption of water is above 8000 1G/month.

As mentioned before, the own price elasticities for electricity and
water applied in this study are -0.10 and -0.15, respectively. This means that a
representative household would reduce its consumption of electricity and water
by 10% and 15%, respectively, if they are faced with 100% price increase.®
However, these price elasticities are assumed to remain constant (i.e. the same)
regardless of household income level or nationality.

Table 3 shows the financial impacts of applying the new prices of electricity
and water. The main findings may be summarized as follows.

The expected price for electricity a middle and upper income national
family would face is estimated to be 2.80 fils’kWh and 7.1 fils/lkWh, respectively.
This represents an increase of 40% and 255% in the current price of electricity.®®
Therefore, middle and upper income household consumption is predicted to fall
by 4% (from 7,500 kwWh/month to 7,200 kwWh/month) and 25.5% (from 22,500
kwh/month to 16,763 kWh/month).

Given the new rationalized consumption levels and new prices, a middle
and upper income family would allocate KD19 and KD102 per month for
electricity consumption. Compared with the current situation, this represents
an increase of 27% and 127%, respectively. In addition, the subsidy enjoyed by
national household in the middle and upper income groups would fall by 9% and
48%, respectively. Generally speaking, applying the new prices for electricity
would reduce annual consumption by 1,749 million kWh and annual subsidy by
KD56 million.
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The expected prices of water per 1000 IG a low, middle, and upper income
national family would face, are estimated to be KD1.17, KD1.311, and KD1.365,
respectively. This represents an increase of 46.25%, 63.88%, and 70.63% in the
current price of water. Therefore, lower, middle, and upper income household
consumption of water is expected to fall by 7%, 9.6%, and 10.6%, respectively.

Given the new rationalized consumption levels and new prices, a low,
middle, and upper income family would allocate KD21, KD41, and KD59 per
month for water consumption. Compared with the current situation, this represents
an increase of 31%, 46%, and 51%, respectively. Hence, the subsidy enjoyed by
national household in the low, middle, and upper income groups would fall by
20%, 27%, and 30%, respectively.

Furthermore, for expatriates, an upper income household would face
11% price increase and therefore, monthly water consumption and subsidy are
expected to fall by 1.7% and 5%, respectively. In brief, applying the new prices
for water would reduce annual water consumption by 4,171 million IG and annual
subsidy by KD31 million.

Table (3) Estimation of Economic Impacts for Changing
the Prices of Electricity and Water

. National Households Expatriates Households
Households Indicators
Low | Middle| Upper| Total | Lowest| Middle| Upper | Total
40% 40% | 20% | 100% | 40% | 40% 20% | 100%
Electricity
A Representative Household
Expected New Price (Fils) 2.00 2.80 7.10 - 2.00 2.00 2.00 -
Average Monthly Consumption (kWh) 3,500 | 7,200 | 16,763 - 1,000 | 2,500 | 4,500 -
Average Monthly Expenditure (KD) 7 19 102 - 2 5 9 -
Average Monthly Subsidy (KD) 584 | 1143 | 194.1 - 16.7 41.7 75.1 -
Population
Reduction in Consumption (million kWh) 0 166 | 1,583 1,749 0 0 0 0
Reduction in Subsidy (million KD) 0 5.9 50.0 | 55.9 0 0 0 0
Water
A Representative Household
Expected New Price (KD) 1.170 | 1.311 | 1.365 - 0.800 | 0.800 | 0.890 -
Average Monthly Consumption (IG) 18,600 | 31,640 43,583 - 5,000 | 6,250 | 9,830 -
Average Monthly Expenditure (KD) 21 41 59 - 4 5 9 N
Average Monthly Subsidy (KD) 42.6 68.1 91.4 - 13.3 16.6 25.3 -
Population
Reduction in Consumption (million IG) 773 1855 1,426 4,054 0 0 117 117
Reduction in Subsidy (million KD) 5.9 139 | 106 | 303 0 0 0.9 0.9
Utilities (Electricity and Water)
Ratio of Utilities Expenditure to Income (%) 2.6 3.2 4.1 R 18 16 14 -
Population Total Reduction in Subsidy 59 | 198 | 606 | 863 | 0 0 0.9 0.9
(million KD)

Source: Computed by the author.
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Table 4 shows the welfare implications that would result from
implementing the new price systems. As may be seen, the annual reduction
in government subsidies on utilities amount to KD87.2 million (17% of total
subsidy on utilities enjoyed by the residential sector); of which, the welfare loss to
consumers measured by the reduction in total consumer surplus is approximately
KD52 million (59.8%). The reduction in the deadweight loss that measures the
inefficiency of the subsidy systems is KD35 million (40.2%). The latter result
may be generalized even further to say that the welfare loss to the society for every
additional 1 KD spent on subsidizing electricity and water is about 40%, holding
subsidy rates and demand conditions constant. This percentage is considered to
be high by any economic standard.

Ingeneral,consumers’welfarelossesaresmall. Forexample, thewelfare
losses for nationals in the low, middle and upper income groups are KD4 million,
KD12.6 million, and KD34.8 million, respectively. This represents only 0.67%,
1.2%, and 3.2% of the group total income, respectively, implying that the welfare
attained after the reduction in subsidy is equivalent to 6.7 fils, 12.1 fils, and 32 fils
loss per 1 KD spent on all commaodities.

Table (4) The Estimated Welfare Implications of Price
Change on Electricity and Water

Reduction In Reduction In Reduction In
Government Subsidy Consumer Welfare Deadweight Loss
[RGS] [RCW] [RDL]
Households Value % of Value % of Value % of
(million KD) | Total | (million KD) | Total [(million KD) | Total
Electricity
Nationals
Middle 40% 5.9 6.8 3.2 6.2 2.7 1.7
Upper 20% 50.0 57.4 27.6 53.0 224 63.8
Water
Nationals
Low 40% 59 6.7 4.0 7.6 1.9 5.4
Middle 40% 13.9 15.9 9.4 18.1 4.4 12.7
Upper 20% 10.6 12.2 7.2 13.8 3.4 9.7
Expatriates
Upper 20% 0.9 1.1 0.6 1.2 0.3 0.9
Total 87.2 100.0 52.1 100.0 35.1 100.0

Source: Computed by the author.

As indicated above, the annual net benefit to the society from adopting the
new price systems, measured by the reduction in the deadweight loss, amounts
to KD35 million. Of this amount, nationals in the low, middle and upper income
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groups are responsible for KD1.9 million (5.4%), KD7.1 million (20.2%), and
KD 25.8 million (73.5%), respectively. Thus, households in the upper income
group would be the main contributors to the reduction in society deadweight loss
if the new price systems are adopted. Because of their high consumption levels,
the previous proposition would hold even if households in other income groups
(i.e. low and middle) face the same price increase as the upper income group.

Implications of the Policy Reforms

As far as policy reforms is concerned, if the government wishes to reduce
the burden of the subsidy systems and if a choice is made between the two
alternatives of either increasing the prices of electricity or increasing the prices
of water, then the former would be the more appropriate policy choice. This is
further supported by the fact that increasing the prices of electricity accounts for
64% and 72% of total reduction in subsidy and deadweight loss, respectively.

In the short run, the government may adopt cash payments plan to target
groups so as to soften the loss in consumer welfare due to higher prices. Under
this policy, the maximum amount the government should pay back, must not
exceed KD52.1 million. This plan would allow consumers to enjoy the same
level of satisfaction as before the prices increase but without any welfare losses
to the society.

Last, but not the least, Figure 2 highlights the impacts of the new prices of
utilities on the equity of subsidy distribution, the proportion of subsidy enjoyed
by different groups of national households under the current situation and the
new price policy.®

As may be seen in the figure, under the new prices, the degree of inequality
is reduced. The low, middle and upper income households would receive 24%,
43% and 33%, respectively. This demonstrates clearly that the application of the
proposed new price systems for electricity and water, would improve the equality
of subsidy distribution across national households.
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Figure 2. Lorenz Curve: Utilities Subsidy (nationals)

Conclusion

Thepaperexaminesthedirecteconomicimpactsthatwouldresultfrom
increasing the prices of electricity and water in Kuwait residential sector, as
proposed in the Kuwait Development Plan for the years 2002/03 — 2005/06. The
analysis shows that implementing the new prices for electricity and water would
reduce annual consumption of electricity and water by 1,749 million kWh and
4,171 million IG, and subsequently reducing the annual government subsidy by
KD87.2 million. Results also show that the reduction in consumers’ welfare
measured by the reduction in consumers’ surplus amounts to KD52.1 million and
that the net gain for the society measured by the reduction in deadweight loss is
KD35.1 million.

Estimates of the consumers’ welfare losses are found to be small in both
absolute and relative terms. As an example, the total welfare loss for nationals in
the upper income group — the highest welfare loss estimate — amounts to KD 25.8
million. This welfare loss however, as a percentage of the group total income
equals to 3.2%, indicating that the welfare attained after reduction in subsidy is
equivalent to 32 fils loss per 1 KD spent on all commodities.

In conclusion, this study sugges m ts that the government should
implement the proposed new prices for electricity and water in the Kuwait
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residential sector.  This would reduce the annual consumption of electricity and
water by approximately 9% and 7%, respectively. The new price will also reduce
the inefficiency of the subsidy systems by KD35 million annually, caused by
more than the efficient amount of resources being devoted to electricity and water
production to meet the excess demand. A target cash payment plan not exceeding
KD52.1 million may accompany the price changes policy in the short run so that
consumers would accept higher prices voluntarily.

Footnotes

® Nominal price refers to the actual price paid by users. Real price means the nominal prices
deflated by the consumer price index. It should be noted that during the last more than three
decades, the nominal prices of electricity and water have been set by the Ministry of Energy and
have not changed ever since.

@ From 1995 to 2003, the average annual growth rates of population and the economy (measured
by the gross domestic product) were approximately 3.5% and 6.5%, respectively.

® Subsidy on electricity and water is defined as difference between cost of supplying these
services and price paid by users (consumers) which varies according to sector and location.

@ Although other sectors are heavily subsidized with no evidence indicating the efficient use of
electricity and water, the Kuwait Five Year Development Plan does not propose any price change
on electricity or water for these sectors. Therefore, this study will focus only on the likely impacts
of increasing the prices of electricity and water on the residential sector.

® The government of Kuwait recently led a water conservation campaign to address the water
crisis the country had faced, and the importance to rationalize consumption. Although this
campaign has achieved some success, it is believed that it would not do so in the future because
consumers in general have short memory. Once users assume that the crisis is over, they would
return to their normal consumption habits.

®) Elasticity is defined as the relative change in the consumption of a commodity for an infinitesimal
relative change in the expenditure or prices.

(™ See Deaton and Muellbauer (1980) for details.

® An alternative to Equation 4 is to use a system of demand equations that recognizes explicitly
the interdependency between groups of commaodities (Barten, 1993).

© Consumer surplus is defined as the satisfaction received by consumers for paying a lower price
for a commodity than that price they are willing to pay. This is measured by the area under the
demand curve and above the original price of the commaodity.

(9 The current analysis follows the approach of Prais and Houthakker (1955) that considers the
household as one unit.

) The average monthly expenditure of a representative household within a group is estimated by
dividing total group expenditure by the total number of families in that group.

(2 The average monthly consumption is obtained by dividing the monthly expenditure by the
actual price paid.
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3 The total amount of subsidy on utilities is estimated as the sum of subsidy on electricity and
water received by all beneficiaries according to their income levels.

(4 Mathematically, this relationship, holding other variable constant, is given by:
%A Q=¢x%AP
where %A Q, %A P are the relative changes in quantity and price, and € is the price elasticity.

(% Note that, the amount of price increase family would face depends on family actual
consumption level and the suggested price for each consumption bracket. As an example, the
expected expenditure on electricity for a middle income national household is estimated to be
KD21 [6,000 kWh x 2 fils + 1,500 kWh x 6 fils]. The new price for electricity which equals to
2.8 fils/kWh is obtained by dividing total expenditure over total consumption (KD21/7,500). This
represents 40% increase on the current price of electricity {[(2.8 — 2)/2] x 100}.

@9 Figure 2 is known as Lorenz curves. The horizontal axis measures percentages of households
receiving subsidy from the low to the upper income groups. The vertical axis measures the
percentage of subsidy received by household groups. If the subsidy were distributed equitably,
the curve would be a straight 45° line, implying that households receive subsidy in proportion,
i.e., same to their proportion in population. It must be noted that the further the curve is away
from the 45° line, the more inequitable the distribution is.
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The Impact of Military Expenditure on Economic Growth in
Developing Countries: MENA Case

Wadad Saad”
Chawki EI Moussawi™

Abstract

This paper examines one of the puzzling results of economic growth literature, i.e. the impact of
military expenditures is frequently found to be non-significant or negative and sometimes positive, yet most
countries spend a large fraction of their gross domestic product on military. The objective of this paper is to
investigate the impact of military expenditure on the economic growth in 11 developing countries from the
Middle East and North African Region (MENA\) using time series data for 45 years (1960-2005). Multivariate
cointegration and variance decomposition techniques were used to investigate this relationship. Conflicting
results were found showing a negative relationship between these two variables in some countries, and a
positive one in others. These results are associated with conflicting views in existing theoretical literature.
This ambiguity, emerging from the empirical and theoretical sides, does not help to draw a general conclusion
on how military expenditure affects economic growth.

J93 + Agalidt Jgul) 2 63LaiBY gaill e (5 pSuall LAY 45
L B (TLadg daw g™ (3 yad!

Y YY)
(599t (B o

Laile

(gl gl Lle (g Suall GLaSYI )..L' Aalad| 6;La§5¥1 }n.d‘ uLu;Y 3 yusell C_,Luj\ sl ol 1as mllay
)—.‘-“‘:'Pm sandly (g puail! u.'.mu—ud}bj;).ale MM&YL}‘M Lo Lgied 44\.“.4 wLuﬁelLut_ﬁLa.u‘).\_”).@.’aJu.l)
u.\.guj\_p.‘z!l At Ll e U;.S |;Pdn.uu_J|ﬂ'J3.dl lase ola J—'Atﬂﬁ 6)>l L.L>| dplemly L.L>| dle @@de
Ja.ujﬂ Bl 2 Aoy 3 yhe gusY ‘_;;L.a..ﬁ‘)ﬂj_.,_dl e g Sl Lyl )_‘l oamd Gl Al ull ola Caugs L;)S_u.dl glaztl
el | 2330l JalSall 6L (5| 431 .(2005-1960) s 45 5.4k 3945 e s aloinias] I3y s Lm,_o.t -
dplizie Fl0 Llo Jgasdl @3 1Es e Ly .33l ol (amal Wglma 2 cllng (Granger Causahty) ).‘.»J‘)q- prgdes
130 ) T 2 g | Ll g S ot 380, s3] (Jgs 2 Fslmaly gl e 2 s B33e 390 sl
e (6 Sanall LAV 555 BaS Yo ol Ron oSl ole el ¥ Bidally By il ot Ll (o Sy 201 (L
gabad¥l goill

* Associate Professor at the Faculty of Economics and Business Administration, Lebanese University, Hadat, Lebanon;
e-mail: wsaad@ul.edu.lb or wsaad96@hotmail.com

** Lecturer at the Faculty of Economics and Business Administration, Lebanese University , Hadat, Lebanon; email:
chmoussawi@yahoo.com




| Volume 9-No.2 - July 2007 Journal of Development and Economic Policies

| 30 Wadad Saad & Chawki EI Moussawi

Introduction

The notion whether military spending, or more generally, government
spending, has an impact on the economic growth and vice-versa, has been a
controversial issue. A thrust of empirical studies has attempted to disentangle
this dilemma, but conflicting results have been obtained. While some fluctuate
between the presence of a positive or negative relationship, others conclude
that no consistent evidence exists for a significant relationship. Most of these
studies used cross-sectional data to link economic performance to government
expenditure. The disadvantage of cross-sectional analysis is that it may identify
correlation but not causation between variables or specific effects for each country.
They often incorporate a mixture of developed and developing countries in their
data. Others are concerned with advanced rich countries. Few studies focus on
developing countries.

The relationship between the government expenditure and growth is
especially important for developing countries. These countries have experienced
increasing levels in government consumption expenditure over time associated
with rising fiscal deficits that may be translated to an adverse effect on growth.
This is the reason for the authors’ interest in this study of military expenditures
in developing countries.

Countries of the Middle East and North African Region (MENA)
are characterized by large fiscal imbalances due to high expenditures and the
vulnerability of government to external shocks. Due to political instability in
this region, the military burden is very high compared to international standards.
Almost all of these countries have undertaken some fiscal adjustments (reducing
expenditures). Thus, with the increase in population rate and the vulnerability
of revenues to external shocks, persistent per capita economic growth is still a
major question. This situation awakens in policymakers the need to put forward
a macroeconomic environment that would enhance private investment and
economic growth and the predominant role that public sectors plays in MENA
economies, especially in controlling the resources, their contribution to output
and their effect on economic incentives; in reallocating expenditures to productive
areas and in establishing public finance reforms. All these factors play critical
roles in dealing with this issue.
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This paper is concerned with the decomposition of government
expenditure into military spending and non-military spending (civilian
government expenditure) to examine the impact of each component on growth
and vice-versa. For this purpose, the MENA region was selected as field of this
study. To constitute the sample of analysis over the period 1960-2005, eleven
countries were selected: Algeria, Egypt, Iran, Israel, Jordan, Kuwait, Morocco,
Saudi Arabia, Syria, Tunisia, and Turkey. The timeline period of 1960-2005
was selected to ensure the inclusion of as many countries for which data are
available.

The purpose of this study is to provide insights on the interaction between
government consumption expenditure (used as a proxy of government spending)
and military government spending and economic growth by modeling short-
run and long-run dynamic relationships between these variables. Multivariate
Johansen’s (1988, 1991) cointegration test and Granger causality tests (1969,
1988) were used and a vector error correction model (VEC) was constructed for
this purpose.

Theoretical Literature and Empirical Evidence

Economists are divided as to whether government expansion boosts or
dampens economic growth. Advocates of higher government spending argue that
the intervention of the government can foster the economic growth by injecting
money in the private sector (Henrekson and Lybeck, 1988; Landau, 1983, 1986).
On the other hand, proponents of the opposite view (Barro, 1991; Ghali, 1998)
assume that an increase in government spending undermines economic growth
by transferring additional resources from the productive sector of the economy
to the public sector, which uses them less efficiently. They also explain that
government spending requires costly financing choices and all of the options
used for financing the government expenditure have adverse consequences. For
instance, taxes discourage the productive behavior and borrowing consumes
capital that otherwise would be available for private investment.

These two mainstreams may be categorized as Keynesian and classical
(and neoclassical) controversies (Ram, 1995; Chowdhury, 1991; Mintz and
Stevenson, 1995, Knight, Loayza and Villanueva, 1996). The Keynesian theory
asserts that by borrowing money from the private sector and then spending it
through various programs, the government pumps purchasing power in the
economy that could provide short-term stimulus to help end a recession. The



| Volume 9-No.2 - July 2007 Journal of Development and Economic Policies

| 32 Wadad Saad & Chawki EI Moussawi

opponents of this theory (e.g. Razzolini and Shughart, 1997) argue that borrowing,
which is materialized by budget deficits, may lead to higher interest rates that
hamper investment which is necessary for long-run economic growth. Classical
and neoclassical economists allege that an increase in public spending crowds
out private investment and believe in the self-regulating mechanisms that lead
the economy back to equilibrium.

Economic theory has illustrated how public expenditures may either be
beneficial or detrimental to economic growth. In macroeconomics, especially
the Keynesian school of thought, it has been assumed that various kinds of public
spending can contribute positively to economic growth through multiplier effects
on aggregate demand. Keynesians argue that government programs provide
valuable “public goods” such as education and infrastructure, health care,
airports, and postal operations (Ram, 1986). However, the Keynesians stipulate
that a reduction of government spending should be taken into consideration once
the economy has recovered in order to prevent inflation, which could result from
too much economic growth. Or, from the classical and neoclassical point of view,
these services could be provided by the private sector with higher quality and
lower cost and the government by its intervention in the competitive markets,
hampers the process of determining the prices that ensures the most efficient
allocation of resources. Moreover, the fiscal deficits and the associated effect on
interest rates are supposed to be behind the crowding out of private investment
(Diamond, 1989). Thus, a higher tax burden and more government debt will
hinder the economic performance.

Military spending is one of the expenditures that may exert an adverse
effect on economic growth by distorting resource allocation and by diverting
resources from productive activities to the accumulation of armaments and the
maintenance of sizeable military forces. However, according to Benoit (1978),
in less developed countries, (LDCs) the decrease in military spending results in
a small percentage, if any, that goes to productive activities. Thus, the decrease
in military spending will not necessarily enhance economic growth. On the other
hand he assumes that in LDCs, military spending may contribute efficiently to
the economic growth through different ways especially by providing education
and technical training that can improve human capital. It is important to note
that there exists not only a significant difference in the composition of public
expenditure between developed and developing countries, but the difference is
also profound in the way in which public expenditures form the outcome in these
two set of countries.®
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A host of empirical studies have attempted to examine the effect of
government spending on economic growth in order to determine which theory
is most accurate. These studies have shown conflicting results. Some of them
reveal a negative government spending-growth relationship (Feder, 1983;
Grier and Tullock, 1989; Alexander, 1990; Romer, 1990; Barro, 1990, 1991;
Easterly and Rebelo, 1993; Tanninen, 1999; Félster and Henrekson, 1999).
Others give evidence of positive impact of the government expenditures and
economic performance (Grossman, 1988;Chan and Gustafson, 1991; Devarajan,
et al., 1996; Bose, Haque, and Osborn, 2003). Ram (1986) finds a positively
significant effect of the government spending on growth in LDCs; but the whole
sample of 115 countries (composed of developed and LDCs) show a negative
relationship. Using panel data of 62 countries over a period from 1960 to 1985,
Lin (1994) obtains mixed results, where the relationship is insignificant in the
advanced and rich countries and positively significant in the LDCs. In a study of
the Organization for Economic Cooperation and Development (OECD), Agell,
Lindh, and Ohlsson (1999) demonstrate that the relationship is not significant.

Many studies focus on the impact of global government spending on
economic performance. Others are interested in the particular effect of the
components of the government expenditures on economic growth. After Benoit’s
seminal contribution (1973, 1978), numerous empirical studies have attempted
to assess the impact of military expenditure on economic performance. Benoit
is the pioneer in his findings of a positive defense-economic growth relationship
in LDCs and has opened doors for further research that contradict or confirm his
results (Stewart, 1991; Dunne, 1996; Ram, 1995; Fontanel, 1990; Gleditsch, et
al., 1996; Sala-i-Martin, et al., 2004). The diversity of the results that have been
swinging between negative or positive effects and even insignificant relationship
could be attributed to the use of different types of study (cross section or panel time
series), the heterogeneous groupings of countries (different regime, geographic
region), or the nature of variables (levels or growth).

Two kinds of models have been adopted in most studies concerning the
economic impact of military spending: (a) Single-equation models which assume
that military expenditure is exogenously determined and that the effect goes from
military spending to economic growth. This approach captures the direct effects
of military spending on economic growth. (b) The second kind of models relies
on simultaneous equation systems emphasizing the direct and indirect effects of
military expenditure.
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For instance, in a study that encompasses 26 African countries over the
1967-1976 period, Smith and Smith (1980) used the Three Stage Least Squares
(3SLS) to estimate a three-equation simultaneous model and alleged the presence
of a bidirectional influence between the economic growth and military burden.
Moreover, Joerding (1986) used Granger-causality test and found that military
spending is not a strong exogenous variable. Chowdhury (1991) analyzed the
causal relationship between defense and economic growth in 55 developing
countries and concluded that any relationship cannot be generalized and may
vary from one country to another according to each case specification.

In fact, the unidirectional relationship from the public spending to
economic growth is referred to as the Keynesian view. On the other hand, the
opposite direction causality from economic growth to public spending was
formulated by Adolph Wagner in 1890. It is referred to as Wagner’s law. His
theory emphasizes economic growth as the fundamental determinant of public
sector growth.

Recently, empirical studies have undertaken the focus on testing whether
there is a unidirectional or bidirectional causality between economic performance
and public spending. For instance, Loizides and Vamvoukas (2005) used a
bivariate and trivariate tests to examine if the government size Granger causes
the economic growth or vice versa. Although, the causality analysis has thrown
interesting light on the phenomenon, results stemming from various studies
cannot be generalized since they may differ from one country to another.

Data Description and Definition of Variables

To investigate the impact of military expenditure on economic growth,
eleven countries from the Middle East and North African Region (MENA) were
chosen to constitute the field of study: Algeria, Egypt, Iran, Israel, Jordan, Kuwait,
Morocco, Saudi Arabia, Syria, Tunisia, and Turkey to make a group of countries
for analysis. The choice of these particular countries is due to the availability of an
extended and reasonably representative series data. The econometric estimation
period spans from 1960 to 2005 since the longest and complete data sets obtained
cover this period time. However, data pertaining to Algeria and Kuwait start in
1962 and those related to Tunisia, Syria, Jordan, and Saudi Arabia start in 1961,
1963, 1967, and 1968, respectively. As to Turkey, the series used in this study
cover the period from 1969 to 2004.
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Using time series data that were collected for each country, data consist of
annual measures of nominal Gross Domestic Product (GDP), nominal government
consumption expenditure (GE) and military expenditures (ME) plus the GDP
deflators for all countries. These variables were drawn from the International
Financial Statistics Yearbook of the International Monetary Fund (various years)
except the military expenditures which were taken from the Stockholm International
Peace Research Institute (SIPRI), the United States Arms Control and Disarmament
Agency (ACDA) and the World Development Indicators 2006 CD-ROM.

The variables used in this study are based on these measures. The data
transformation has led to define the following variables:

The first variable of interest is the real gross domestic product of each
country, expressed in its current local currency. These measures were calculated
based on GDP deflators for some countries and consumer price indices for
other countries. The second variable is the ratio of total nominal government
consumption expenditure to nominal GDP (GE). It is used as a measure of
government size. The third variable is the ratio of military expenditure to GDP
(ME), to proxy the military burden of these countries.

All the variables used in the econometric models are evaluated in
logarithmic form defined as follows:

LGDRP is the natural logarithm of the real GDP in billions of current local
prices.

LME is the natural logarithm of the military burden.

LGE is the natural logarithm of the share of non-defense government
consumption expenditure in GDP.

Empirical Results

Most of the models used to examine the defense-growth relationship are
based on Neoclassical or Keynesian theoretical frameworks. The latter puts the
accent on the demand side, while the former concentrates on the supply-side. An
alternative approach that has attempted to examine the series without developing
a structural model has emerged. This refers to Vector Autoregressive (VAR)
models which allow for testing the causal linkages using the Granger causality
test (1988).
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Since the principal aim of this paper is to evaluate empirically the
causal link between the size of the public sector and military expenditure and
economic growth within a trivariate framework, the authors used the Johansen’s
cointegrating VAR approach (1988), on the eleven countries chosen from MENA
for country comparison. The Johansen procedure sets up a VAR model with
Gaussian errors, which can be defined by the following Error-Correction model:

AX = TP AX T, AKX, o4 TG AX G I X+ U,
where A is the difference operator. X isap x 1 vector of non stationary variable
(in levels). . is the deterministic element of the VAR model and u, is the vector
of random error. The Johansen technique determines whether the coefficient of
matrix IT contains information about the long-run properties of the VAR model.

Properties of the Variables

To test for the presence of a unit root for each variable in the model,
Augmented Dickey Fuller (ADF, 1979), Philips-Perron (PP, 1988), and
Kwiatkowski-Phillips-Schmidt-Shin (KPSS, 1992) tests were conducted. Table
1, Appendix presents the ADF, PP, and KPSS tests for the unit roots where an
intercept and trend are included as well as when the data are in first difference
for the eleven countries for the logarithm of GDP, CGE, and ME. Akaike’s
Information Criterion (AIC, 1973, 1974) and Schwarz Bayesian Criterion (SBC,
1978) were used to determine the lag order of each variable under study.

According to these results, all series are non-stationary in levels for all
countries expect for the CGE series belonging to Syria and Israel. However, all
series are stationary in difference in all countries. Hence, tests for stationarity
indicate that the null hypothesis of a unit root cannot be rejected for the levels of
the variables. Using differenced data, the tests suggested that the null hypothesis is
rejected for the individual series, at the five percent significance level, except for
the CGE of Egypt where the null hypothesis is rejected at 5% level of significance
for the ADF and PP, the KPSS indicates the presence of a unit root in this series.
The differenced series are proved to be stationary and thus, the variables LGDP,
LGE, and LME are integrated of order one, I(1). The results of these tests are
reported in Table 1, Appendix .
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Having determined that the variables are stationary in first differences,
the Johansen cointegration test (1991) was performed to examine whether the
variables in question have common trends.

Test of Number of Cointegrating Relationship

With the integration properties of the series having been established, the
authors examined whether there is a long-run relationship between the variables
in question for each country. The Johansen cointegration method was used for
testing cointegration. The optimal lag length for each variable is determined
empirically by using the Akaike information criterion.

Tables 2 and 3, Appendix show the order of VAR. The Likelihood Ratio
test based on the maximum Eigenvalues of the stochastic matrix and the one
based on the trace of the stochastic matrix were used for the cointegration test.
Due to space consideration, only the results for the latter test are reported in
Table 2, Appendix for the countries that have significant cointegration tests (i.e.
Jordan, Saudi Arabia, Syria, and Turkey). For each country, the null hypothesis
of no cointegration (H,: r=0is rejected by both tests in favor of the alternative (r =
1), indicating that there is one cointegrating vector in all the series.

The existence of one cointegrating vector between the series in question
LGD, government consumption expenditure LGE, and LME should be taken into
consideration when the short-run causality between the variables is examined. To
find the direction of the causality, the standard Granger tests were used augmented
by the error correction term (ECT) which derived from the long-run cointegrating
relationships. The ECT is the lagged value of the estimated residuals from each
of the cointegrating regressions displayed in Table 2, Appendix.

The cointegrating series can then be modeled in a VAR specification. The
choice of the lag length of the VAR model was based on the Schwarz’s final
prediction error. Different lags are reported for the four countries — Jordan, Saudi
Arabia, Syria, and Turkey. As to the remaining countries, the residuals of the
long-run relationships appear to contain unit root in their levels and stationary in
their differences, indicating that they are integrated of order one.

Using VAR models in differences for these countries, the VAR structure
is based on AIC and SBC values, which sets different values of lag length to these
countries, but the models are not reported due to space consideration.
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The second step was to test for cointegration relationship between relevant
variables. The results of Johansen’s maximum eigenvalue test (A __ ) are reported
in Table 2, Appendix. This test shows that one cointegration relationship among
the variables exists for Jordan, Saudi Arabia, Syria, and Turkey. The results
indicate that military burden affects long-run economic growth negatively in the
four countries, whereas government consumption expenditures affect economic
positively the economic growth in Jordan, but negatively in Saudi Arabia, Syria,
and Turkey.

Two Specifications of the VAR Models

Two specifications of the VAR models on the eleven Arab countries were

applied:

» The standard Granger causality test (SGC) — i.e. there is no cointegrating
relationship — which is applied to seven countries (Algeria, Egypt, Iran,
Israel, Kuwait, Morocco, and Tunisia) in the first differences.

» The Granger causality test augmented by the error correction term derived
from the cointegrating regressions (i.e. the existence of cointegration is
taken into account). Thus, the error correction model (ECM) was applied
to the four countries of Jordan, Saudi Arabia, Syria, and Turkey to detect
the direction of causality between the variables.

The SGC results between variables in each of the seven countries are
presented in Table 3, Appendix. Bidirectional causality between GDP and ME
was detected in Egypt and Israel indicating a feedback. However, a unidirectional
causality appeared in Iran, Morocco, and Tunisia. The absence of causality
between GDP and CGE in both directions in Algeria and Kuwait is noted.

As to government consumption expenditure and GDP, there is absence
of any causality relationship between these in Egypt and Morocco. Bidirectional
causality relationship between these variables is present in Tunisia. The remaining
countries demonstrate unidirectional causality between these variables.

With respect to GE and ME, three bidirectional relationships are noted in
Kuwait and Tunisia. The absence of causality between these variables is observed
in Algeria, Iran, and Israel. The rest of countries show unidirectional relationships
between these variables.
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To sum up, findings support the usual results of negative relationships
between economic growth and military burden in all countries except in Morocco
and Israel where this relationship is found to be positive. These relationships
are statistically significant in Jordan, Saudi Arabia, Turkey, Egypt, and Israel
but not in the other countries. The negative effect may be explained by the fact
that these expenditures do not have any positive effects on the productivity and
probably generate an increase in the taxes. Their impact is therefore negative on
the economic growth.

The positive link may be explained by the fact that military spending is at
the origin of security context which is favorable for the investment and therefore
for the economic growth. Thus, military expenditure could constitute positive
externality sources that may reflect a positive impact on the economic growth.
There are two ways by which military expenditure exercise its positive impact on
growth. The first one is manifested in the reinforcement of the national security
(as well as law) which will improve the protection of the property rights. The
latter implies a decrease in the marginal rate of taxation. Therefore, an increase
in the military expenditure allows an increase in the saving rate of the producers
who feel well protected. Moreover, the increase in the saving rate induces an
increase in the investment and therefore, the economic growth.

The effect of military expenditure on growth, via marginal productivity,
is indirect but real. Military expenditure may induce a decrease in the permanent
income which leads to a decrease in the demand and increase in the work force.
The second explanation appears when the military expenditure has a multiplier
effect on the employment, investment, income, and therefore on the fiscal returns
of the government. In the opposite, a high level of civilian government expenditure
is, in general, accompanied by a high budget deficit. This situation leads to an
acceleration of the inflation and an eviction effect on the financial market.

As to government consumption expenditure, it has a negative relationship
with the economic growth in all countries except in Jordan, Algeria, Egypt, Israel,
and Kuwait where a positive relationship is detected. These relationships are
statistically significant in Algeria, Jordan, Syria, Iran, Kuwait, and Israel but not
in the other countries. Government consumption expenditures are not necessarily
bad for some countries, but they negatively affect the economic growth in other
countries. The latter case may be partly explained by the unproductive use of the
resources. The reallocation of these expenditures from unproductive to productive
spending is required to achieve higher growth rates.
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Results of Variance Decomposition and Impulse-Response Functions

The objective of this section is to determine the relative importance of each
variable in explaining output growth rate beyond the sample period for each of
the eleven countries. The variance decomposition functions provide information
about the percentage importance of each random innovation in affecting the
variables in VAR and impulse response functions trace the effect of one-time
shock to one of the innovations on current and future values of the endogenous
variables. The results for two, five, ten and twenty years are presented in Tables
4 and 5 Appendix. Since the innovations are not necessarily uncorrelated, the
residuals are orthogonalized using the Choleski decomposition to obtain a
diagonal covariance matrix of the resulting innovations and to isolate the effects
of each variable on economic growth.

The main results in Tables 4 and 5 may be summarized as follows:

» Government consumption expenditures in Morocco, Egypt, Algeria,
Saudi Arabia, Jordan, Turkey, and Israel explain less than or close to 1%
of the forecast-error variance economic growth in the first period and
goes from less than 1% to 50% in the 20" year (Table 5). However, this
percentage goes from about 7% to 12% in the first year in Iran, Kuwait,
Syria, and Tunisia. It spans form about 8% to 36% in the 20" year.

The impulse response functions in Table 5 show that the economic
growth responses to government consumption expenditure shocks have
a decreasing magnitude, except for Jordan, Syria, and Turkey where the
effect of innovations persist with increasing magnitude.

The obtained results in Table 4 show that military burden explains less
than 1% to about 3% of the forecast-error variance of economic growth
in the first year. This proportion moves from 2% to about 46% in the 20"
year. The impulse responses to military burden start from less than 1%
in Jordan to -141.27% in Saudi Arabia in the first year and decline very
quickly in most countries except for Saudi Arabia and Jordan and Syria
(Table 5).

The forecast-error variances of military burdens are mostly explained by
their own previous shocks in all countries but less than 30% of that
variance is explained by its own previous shocks in the case of Tunisia
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and about 50% is explained by shocks to government consumption
expenditures.®

These results show that while military expenditures seem to be exogenous
and independent of economic growth and civilian expenditures in all countries,
in Tunisia, these two variables constrain the military burden. One possible
explanation is that some these countries are still under the Israeli-Arab conflict and
others have the threat of other countries. Therefore each country sees the increase
of military expenditures in the other country as a threat to its own security and
reacts by increasing military expenditures. This is not the case for Tunisia, which
does not consider itself as an active partner in the conflict.

Conclusion

In the recent past, empirical studies have focused on the impact of
government spending, and more specifically, military spending, on economic
growth to give evidence on a significant relationship or to determine the direction
of causality between these variables. The preponderance of research strongly
supports the hypothesis that either government spending or military spending
has generally adverse effects. While a number of studies give evidence of the
presence of a negative relationship, others suggest a positive relationship. A third
category ascertains that there is no evidence of the presence of a consistent and
significant defense-growth relationship.

These contradicting results mainly stem from two facts. The first refers
to the use of cross-sectional or panel data that encompass a mixture of developed
and developing countries. The second fact is attributed to the use of statistical
tools that do not take into consideration the specific effect of each country or the
choice of the econometric model to be estimated. Studies of single countries are
Very rare.

This research attempts to address an important gap that currently exists
in the literature by considering eleven countries from MENA and analyzing them
individually over the period 1960-2005. This period has been selected to ensure
the inclusion of many countries for which data are available. Using a vector
error correction model and Johansen analysis, it aims to examine if there is a
relationship between military expenditure and economic performance.
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Multivariate contegration and variance decomposition techniques were
employed to investigate the relationship between military expenditure and
economic growth. These techniques combine the long-run relationship with the
short-run one that takes into account the deviation of the long run-equilibrium
and adjusts them to their equilibrium path. The objective is to see if there is a
causal relationship between government expenditures, both civilian and military
components, and economic growth in eleven countries wherein governments
play major roles in the economies and large proportions of spending go to the
military.

Conflicting results are obtained, indicating an ambiguity in the effect
of military expenditure on economic growth. Negative relationships between
economic growth and military burden are detected in all countries except
in Morocco and Israel where this relationship is found to be positive. These
relationships are statistically significant in Jordan, Saudi Arabia, Turkey, Egypt,
and Israel but not in the other countries. The positive sign may be attributed to
the fact that some literature indications which stipulate that military spending
provides security and stability and the foundations of modernizations that are
preconditions of social and economic development. The negative sign may be
ascribed to the argument of some scholars that military spending tends to inhibit
democratic and human resource development. In the Middle East, this is mostly
due to political threats.

Similarly, the analysis of the impact of civilian government expenditure
shows contradictingresults. The negative unidirectional causality fromgovernment
expenditure to economic growth may be due to military burdens. Military
spending is found to be exogenous to both government civilian expenditures and
economic growth, except for Tunisia.

To further support these findings, beyond the sample period, the researchers
decomposed the forecast-error variance of each of the three variables and obtained
their impulse response functions to exogenous shocks on the other two variables.
The results confirm the Granger causality findings within the sample period.

As a result, shifting resources from military to civilian spending seems to
enhance long-run economic growth of Jordan and the short-run of the all countries
except Egypt, Iran, and Tunisia where resources must be reallocated from
unproductive civilian activities to productive ones in order to foster economic
growth.
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Most of these countries suffer from differences in their security
environment, for instance: the Arab-Israeli conflict, the precaution between
Iranian and Arab countries, the Algerian problem with Morocco, and so on. These
countries share common characteristics in being all developing countries. Their
economic similarities and security differences make them interesting subjects of
analysis as they represent relatively homogeneous groups of countries.

Overall, there is no general empirical conclusion that may be drawn as to
the economic effects of military spending on these countries. The results show
the difficulty of making judgments on the economic effects of military spending
even across a group of relatively homogeneous countries.

There is a need to conduct further research focusing especially on
determining the causal relationships between military expenditure and a number
of development indicators (as opposed to measurements of economic well-
being).

Footnotes

@ For more details, please refer to the World Bank Report (1988).
@ The results are not reported here due to space limitation.
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Table (1) ADF Unit Roots Test Results

ADF with Trend and Intercept
. Levels First Differences
Country Variable
ADF | K PP KPSS ADF K PP KPSS
Aleri LGDP | -2.443 | 0 | -2.445 | 0.293 -7.423 0 -14.198 0.106
geria
1962-2005 LCGE 2385 | 0 | -2.382 | 0.140 -6.887 0 -6.887 0.131
LME 21421 | 0 | -1.496 | 0.239 -4.205 0 -6.183 0.062
Eavit LGDP -1379 | 0 | -1.762 | 0.189 -5.119 0 0.069 0.071
gyp N R - B
1960-2005 LCGE 1850 | 1 | -2.074 | 0.153 4.905 0 4.960 0.188
LME 2282 | 0| -2.336 | 0.156 -5.834 0 -5.839 0.081
| LGDP 21924 | 4 | -1.823 | 0.177 -4.009 3 -4.811 0.081
ran
1960-2005 LCGE -1883 | 0 | -1.691 | 0.268 -6.351 0 -6.345 0.041
LME 21592 | 0 | -1.869 | 0.138 -6.093 0 -6.146 0.110
sracl LGDP 2539 | 1| -2534 | 0.219 -5.199 0 -5.199 0.129
Srae
1960-2005 LCGE -6.494 | 0 | -6.494 | 0.083 -8.501 1 -23.493 0.046
LME -1866 | 0 | -1.824 | 0.257 -8.069 0 -8.053 0.122
LGDP | -1.875 | 0 | -2.052 | 0.171 -4.588 0 -4.494 0.066
19Jé’7rfj;gos LCGE | -2866 | 3 | -4667 | 0174 | 3767 | 3 | -14107 | 0048
LME -5.070 | 0 | -5.083 | 0.115 | -10.018 0 -12.814 0.079
Kuwait LGDP | -2.062 | 0 | -2.062 | 0.185 -6.160 1 -6.826 0.098
uwal
1962-2005 LCGE 2504 | 0 | -2.377 | 0.130 -8.472 0 -8.844 0.098
LME 2469 | 0 | -2596 | 0.161 -6.030 0 -6.128 0.066
" LGDP 21339 | 1| -1.224 | 0.284 -8.476 -8.444 0.024
orocco
1960-2005 LCGE 2444 | 0 | -2.444 | 0.109 -7.077 0 -7.147 0.048
LME 2312 | 0| -2210 | 0177 -8.225 0 -8.629 0.067
Saudi LGDP | -3.497 | 1 | -2540 | 0.113 -4.034 1 -3.974 0.125
Arabia LCGE | -1.357 | 0 | -1.623 | 0.193 -4.405 1 -4.147 0.081
1968-2005 LME 2118 | 0 | -2.036 | 0.208 7171 0 -7.508 0.062
svr LGDP | -1.759 | 0 | -1.738 | 0.210 -7.490 0 -7.458 0.070
yria B R N R
1963-2005 LCGE 3368 | 0 | -3.411 | 0.067 6.877 0 7.150 0.059
LME -1.909 | 0 | -1.658 | 0.247 -7.549 0 -8.137 0.067
s LGDP | -6526 | 9 | -1.433 | 0.254 -2.118 9 -8.325 0.089
unisia
19612005 LCGE | -2777 | 0 | -2.860 | 0.161 -7.693 0 -7.697 0.039
LME -2896 | 0 | 0.147 | 0.154 -7.258 0 -7.399 0.054
Tk LGDP | -1.712 | 0 | -1.615 | 0.153 -6.944 0 -7.072 0.061
urkey
1969-2004 LCGE | -2591 | 1 | -1.804 | 0.124 -4.168 0 -4.,052 0.052
LME -3.183 | 1 | -1.979 | 0.083 -4.084 0 -3.938 0.073

LGDP, LCGE, and LME are the natural logarithms of real GDP, the natural logarithm of the government consumption
expenditures to nominal GDP, and the natural logarithm of the military burden, respectively.

* %% and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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Table (2) Johansen Cointegration Test Results

Variable X p* r* Cointegration Equation
Jordan 20.041** 9.476 4 1

LGDP =-0.516 + 2.344LCGE - 0.806LME
LGDP, LCGE, LME (5.738) (-3.541)
Saudi Arabia 24.187** | 10.203 3 1
LGDP, LCGE, LME LGDP = 92'-%)(_)260;%226“(:3'_51592)'24&'\/'E
Syria 22.299** 11.349 1 1
LGDP, LCGE, LME LGDP = 2(2;5;8—2?.917}__%252—)0.413LME
Turkey 25.539** 0.515 1 1
LGDP, LCGE, LME LGDP :10(..%(_)755_3)'309L((.:f4535_))4'672LME

LGDP, LCGE, and LME are the natural logarithms of real GDP, the natural logarithm of the government consumption
expenditures to nominal GDP, and the natural logarithm of the military burden, respectively.

Numbers in parentheses are t-ratios.

* %% and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

A 18 the maximum eigenvalue statistic.

P* represents the optimal lag length based on AIC and SC from the unrestricted VAR model.

r * is the number of cointegration vectors based on Johansen’s method.

Lag lengths of the three variables were determined using Akaike’s AIC method, with maximum lags of 5 allowed

for each variable.
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Table (3) Results of Granger Causality Tests (Trivariate Analysis)
LGDP, LCGE, AND LME
Independent Variables LM(4)
Country | Method | Dependent | | gy | AlGDP | ALCGE | ALME

Variable 1

Algeria SGC ALGDP 3 2.240 0.976 11.375
ALCGE 3 17.602%** 1.674
ALME 3 0.607 4.188

Egypt SGC ALGDP 2 0.241 0.022%* |7.715
ALCGE 2 0.431 0.740
ALME 2 8.113** [ 14.0823***

Iran SGC ALGDP 1 2.591* 1.063 16.309
ALCGE 1 0.174 0.150
ALME 1 5.088** |0.945

Israel SGC ALGDP 2 0.033 5.902** |13.972
ALCGE 2 7.207%% 3.020
ALME 2 5.746** |0.963

Jordan ECM ALGDP 4 |-0.155%* 10.323%* 2.591 13533
ALCGE 4 | 0.554%** |2.278 3.449
ALME 4 |-0139 |8.615*  |0.875

Kuwait SGC ALGDP 1 5.463%* 1.235 2.892
ALCGE 1 0.009 4.934%*
ALME 1 1.0719 | 4.417%*

Morocco SGC ALGDP 1 0.101 1.391 10.780
ALCGE 1 0.609 1.668
ALME 1 5.428%% | 10.695%**

Saudi ECM ALGDP 2 |-0.241%** 9.98** 5.414 7.804

Arabia ALCGE 2 | 0.111%**|7.909%* 7.55%*
ALME 2 | -0.073* [2.94 6.688*

Syria ECM ALGDP 1 [-0.025%** 0.115 3.982%* [9.128
ALCGE 1 [-0.042%* |4.93** 2.97%
ALME 1 [-0.038  [6.80%** [0.315

Tunisia SGC ALGDP 5 9.232* 4.929 12.947
ALCGE 5 19.698%*** 16.091%%*
ALME 5 14.209%* | 12.666**

Turkey ECM ALGDP 2 |-0.050%** 0.722 10.784*** | 5,881
ALCGE 2 |-0039 [0032 11,793
ALME 2 [-0.068** |0.024 1.121

LGDP, LCGE, LME are the natural logarithms of real GDP, the natural logarithm of the government consumption
expenditures to nominal GDP, and the natural logarithm of the military burden, respectively.

A is the difference operator.

* k% and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

The values in the ECM column are the coefficients of the error correction terms in the relevant equation. The values
in the columns of ALGDP, ALCGE, and ALME are the Wald test statistic values for testing the null hypotheses that
all coefficients of the lags of these variables in the equation of dependent variable are zeros.

Lag lengths of the three variables were determined using Akaike’s AIC method, with maximum lags of 5 allowed for
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Table (5) Impulse-Response Function of ALGDP (1 x 10 Standard Deviation)

ALGDP Response to a Shock on ALCGE

Years | Algeria | Egypt Iran Israel | Jordan | Kuwait | Morocco jﬁ:t;jila Syria | Tunisia | Turkey

2 8.52 1.08 | -31.25 | -0.04 9.65 65.15 1.47 505 | -27.77 | -10.86 | -9.86

5 1.71 3.27 -1.99 -.34 49.26 2.69 0.81 -54.83 | -58.78 .98 -14.67

10 74 .03 -.04 -.02 3544 | -1.24 -.01 -118.16 | -98.42 146 | -15.71

15 .28 -.004 | -.0008 | -.0008 | 42.62 -12 2.8E-04 |-142.54|-120.96 | 1.16 | -15.68

20 .08 .0001 |-.00001 | -.00004 | 40.79 0.09 | -5.7E-06 |-137.48 | -133.96 | -.0004 | -15.67

ALGDP Response to a Shock on ALME

Years | Algeria | Egypt Iran Israel | Jordan | Kuwait | Morocco :?:bdi; Syria | Tunisia | Turkey

2 -8.06 3.72 1598 | 11.98 0.27 | -24.25 7.64 | -141.27| 21.25 5.89 2.81

5 -78 | -.0007 | 1.57 1.32 45.86 7.08 -.45 -209.18 | 31.07 9.09 | -41.80

10 -.06 | -.0001 .03 .06 49.86 | -1.77 .01 -249.94 | 4392 | -3.95 | -39.41

15 .03 .005 .006 .02 48.57 -14 | -2.3E-04 | -229.63 | 51.17 159 | -40.24

20 .02 .00001 | .0001 | .0001 | 47.77 14 4.7E-06 | 212.61 | 55.35 -72 | -40.21

The results are based on the appropriate VAR and VECM systems of LGDP, LCGE, and LME indicated in Table 3.

A is the difference operator.
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Food Subsidies and Poverty in Egypt: Analysis of Program
Reform Using Stochastic Dominance

Mathieu Audet”
Dorothée Boccanfuso™
Paul Makdissi™

Abstract

Throughout this article, consumption dominance curves were utilized, an instrument developed
by Makdissi and Wodon (2002) to analyze the impacts on poverty brought on by changes in the food subsidy
system in Egypt. Using the Egypt Integrated Household Survey (EIHS) of 1997, results show that changes
brought to the list of subsidized food goods have not always been relevant as a tool for fighting poverty. It
would be interesting in future works to study the entirety of the Egyptian price system paying attention to
both general indirect taxes as well as regulated infrastructure prices.
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Introduction

In 1997 in Egypt, the food subsidy program alone represented 5.6% of
total government expenditures. Numerous changes have been brought to this
system to help alleviate budgetary pressure while maintaining affordable prices for
primary food goods. In 2004-2005, the Egyptian government spent the equivalent
of 2 billion US dollars on their food subsidy program (Rasromani, 2006). It is
interesting to note that in 1997, the year the Egypt Integrated Household Survey
(EIHS) was conducted,® the basket of subsidized goods had not yet been affected
by the reforms. At the time of the survey, sugar, cooking oil, wheat and bread are
subsidized goods.

In the early 2000s, the Egyptian government had decided to change the
list of subsidized item for sugar, cooking oil, macaroni, lentils and beans. These
changes were made with the idea of reducing the financial burden of the subsidy
program while providing the poor with basic food goods at affordable prices.
Therefore, it becomes appropriate to use this dataset to analyze in retrospect the
desirability of the reform and analyze the impact on poverty®. This being said, the
objective of the paper is to analyze the spending structure of Egyptian households
to better understand whether this reform is adequate for fighting poverty.

According to Santoro (forthcoming), economic literature identifies three
different approaches that may be used to analyze marginal tax reforms. The
first type is based on the initial works of Ahmad and Stern (1984) who utilize a
specific social welfare function. The second type of approach identifies avenues
for tax reform based on the aversion to inequality and symmetry of the social
welfare function. This approach is based on works by Yitzhaki and Thirsk (1990),
Yitzhaki and Slemrod (1991) and Mayshar and Yitzhaki (1996). The third and
final approach considers that marginal tax reforms may be used as instruments for
reducing poverty. It is based on works by Makdissi and Wodon (2002), Liberati
(2003) and Duclos, Makdissi and Wodon (forthcoming) and Bibi and Duclos
(2007). The third approach is utilized in this paper.

Methodological Framework

This section presents the selected methodology to analyze the impacts
on poverty brought on by changes in the food subsidy system in Egypt. Instead
of choosing a specific poverty index and a specific poverty line, Makdissi and
Wodon’s (2002) method uses stochastic dominance techniques in order to assess
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the impact of the tax reform over a wide spectra of potential poverty indices and
poverty lines. The objective of this section is to present in details Makdissi and
Wodon’s framework. This method is based on the comparison of consumption
dominancecurves (CD-curves). Tohighlightthe theoretical implicationunderlying
the comparisons of those curves, some theoretical concepts are introduced.

This concept of equivalent incomes has been introduced by King (1983).
To account for the effect of different prices across households/ individuals, King
uses the utility function of a reference household as a basis to define equivalent
incomes. Let v,(y,,q,,t) the indirect utility of household |, endowed with
exogenous income Y,, when facing prices q, and tax system t. Next, consider a
reference household noted R that faces prices g . Then King (op. cit) defines the
equivalent income by the exogenous income Y, that would allow the reference
household facing prices g, and tax system t to reach utilityv, (y,,q,,t):

1II"E-’\(YIJ;*':]l?.'t]:""'|(}"|1'l:l|~t) 1)

Thus, if t, and t, denote the pre-reform and post-reform tax systems, then
Yi, — Y, May be considered as a money measure of the welfare change for
household | of changing the tax system from t, to t,.

Suppose that the government wishes to reduce an additive poverty index
with an indirect tax reform, these types of indices have the following form:

P(F.z)= ]p[y,z}a’!*'(y) (2)

where y is the equivalent income, z; the poverty line defined in the equivalent
income space.® F, the cumulative income distribution based on [0,a]and p(y,z)
is a function which measures the share of total poverty belonging to an individual
with an income of .

In this paper, attention is not restricted to one particular poverty index.
Instead, conclusions are drawn for a wide spectra of poverty indices. In order to
do so, classes of poverty indices are defined and described. Duclos and Makdissi
(2004) utilize the properties of this function p(y,z) which allows them to define
classes of poverty indices 17°. These classes are defined by:

I = {Flpl:_y, z)e C7 et(-1) EH{T[}:'ZJ =0 Vi= 1,2,...,3} 3
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where Cs represents the set of continuous functions sdifferentiableon [0,a]; when
s=1, an increase in income of any one individual will reduce the poverty index.

This class of indices is Paretian which means that all things being
otherwise equal, the increase of any one individual’s income can not increase
poverty. Moreover, these indices are symmetrical due to the fact that exchanging
incomes between two individuals does not affect poverty. This type of income
is said to satisfy the Pen principle (1971). The poverty indices included in P2
are also convex. This implies that they respect the Pigou Dalton principle which
states that a transfer from one individual to a poorer individual will decrease
poverty. Poverty indices belonging to P3 in addition to the prior stated principles,
respect the Kolm principle (1976) which states that a transfer taking place at the
bottom of the distribution has a greater impact on poverty than one taking place
higher in the distribution.

Thus, a progressive transfer occurring in a low part of the distribution
will reduce poverty even if it is accompanied by an equivalent regressive transfer
higher in the distribution. Indices of this class with s greater then 3 may be
interpreted ethically by using the generalized transfer principle proposed by
Fishburn and Willig (1984). This principle states that the greater the order s, the
greater is the sensibility of the index to transfers occurring in the lower part of
the distribution. This principle implies that at the s=4 order, a pair of transfer
combinations which satisfy the Kolm principle where one is progressive in the
lower part of the distribution while another is regressive higher in the distribution,
will reduce poverty.

Generalized higher-order transfer principles essentially postulate that, as
s increases, the weight assigned to the impact of transfers occurring at the bottom
of the distribution also increases. The Foster, Greer and Thorbecke (1984) indices
are a particular example of additive poverty measures. Other examples of such
indices are given by Chakravarty (1983) and Watts (1968). Theses indices are in
fact a particular case of the second class of poverty indices proposed by Clark,
Hemming and Ulph (1981).

Makdissi and Wodon (2002) use the fact that the above definitions are
based on the sign of the successive derivatives of the poverty function.

Budgetary impact
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Let it be assumed that the economy consists of K consumption goods. The
government wishes to reduce poverty by marginally increasing the subsidy on
good i and finance this increase by augmenting marginally the tax (or marginally
reduce subsidy) on good j. This reform is therefore implemented within a
balanced budget. Let R be denoted to indicate the total income incurred by the
indirect tax reform. If the population is comprised of I individuals, the following
is in order:

(4)
R=1Y1X, _
where XK re k=1 age consumption of the good k and tk, the tax

imposed on good k when t, >0or the subsidy if t, <0. The impact of the
marginal reform on total income is therefore:

) i (5)
Eoax S
dR=1 {X[+ZsJr ’f}::iﬁr,+{XJ+Z:rJP *}dti
Seeing how re P e written
that dR = 0. Integrating this into Equation 5 produces the following:

(6)

[y X

1+ L Z"k X,

[ X,- k=1 'L:-;vi‘J

dt, =-y df, ol y= [ & oy

3 K

4 1+ —z I,
. XJ' k=l 5.!‘1. .

Wildioii (s v ) vvvmiions | s wae wisvsenaes o W€ efficiency cost of

obtaining one dollar (or any other currency) of public funds by taxing good j to
subsidize good i. Yitzhaki and Thirsk (1990) and Yitzhaki and Slemrod (1991)
argue that if v is superior to one, it is impossible to have a second order dominant
reform due to the increasing loss incurred by the reform. However, seeing that
this is in a poverty analysis perspective, it is possible to have a reform that is
dominant at all orders of stochastic dominance with a y parameter superior to
one if the loss cost is supported by the non poor.

Impact on Poverty

The impact a marginal change of fiscal reform will have on an individual’s
share of poverty with an income equal to y is:
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()
aply.z) & aply.
dp(y.z)= aply.z) &y dt, + Mﬁdﬂ
dv o, dy o,
BeSh,_y alu alvul (1 700) dUUW uldl Uy udllg l\U_)’,S (1947) ldentlty and
the current price vector as the vector or reference prices, the change in equivalent

income produced by a marginal change of tax on good k results in:

o ®)

—=-x,
where xKky is the Marshallic 7 ~d k with the current price vector.®
Introducing Equations 6 and 8 into Equation 7, the following is obtained:

©)
v X iv
dp(v.z)=- oply.2) x,()}_ ¥ ’{y} X.dt,
Ay X, X,
TO v UIE TEIVITIE S HTPAsL VIl puverly, Euauun 9 is integrated:
(10)

X

dP(F.z)=-X dt, | ol Z){x* b) y (y}}dF(y]

] 5_}’ i X_,r
Knowing thau OP\Y, £)1 gy =U 1UI dIl ITICUITIE IEVEIS (EYUdLIVIT 9, when xiy/Xi is
greater at all points thany(x i1 X ) there is an unequivocal reduction of poverty.
Basing their argument on this premise, Makdissi and Wodon (2002) develop a
method which allows for stochastic dominance test to be conducted on indirect

tax reforms. They define consumption dominance as follows: ©

: (11)
200 7)o
coe(y)=1,
jC Mu)du s>1
Int i 0 110, the following is obtained:
(12)

dP(F,z)=-X dt, aj# e} (v)- D' ()

Since X, is positive,dt is negative and dp(y, z) /dy is negative,
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CDY(y) - YCD*(y) 2 0 implies dP(F , z) <0 . This is the first order of dominance
result in Makdissi and Wodon (2002). Integrating part .

20 o)
o b

- (13)
j“"[y,’z e} (yy =20 Z)CD {;* ja giy 2D (y)ay

n

CD?(u)=u and dpla,z)/dy =0. Lhe first term ot the right hand side of the
equation is thus nil. Consequently, Equation 13 may be rewritten as

(14)
“aply.z) a°
)iy - (LY iy
Ll Ll
Now assume that, for some °< t""""J, the following is obtained:
(15)
jf*‘f’b’ S
Intev Guiiy vy e Ut s
(16)
raply.z) Y .
20y (-1 af(y 220D -1
COsY)=0e 2, , " penepmoy —w ooy " andbythe
continuity assumptlgn\ T/hls]equatlon may be rewrltten as:
17)
1072) oy 1 10" p(»:2)
CD, 1
Eque J’ dy Oy =(-1) j oy CDi )y 5. If Equation

15 is true then, Equation 17 1s also true. ThIS |mp||es that Equation 17 is true for
all integer se {2,34,...}.

Introducing Equation 17 into Equation 12 results in:

(18)
dP(F.,z)=-X d, japTw lco; (v)- 1c0; (v)ky
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Using the same reasoning as above, it may be concluded that CD*,(y) - yCDSj(y) >0
implies dP(F , z) < 0.

In their article, Makdissi and Wodon (2002) use this result to present the
following proposition.® “A marginal reform, carried out in a balanced budget
framework by marginally increasing the subsidy of good i and marginally
increasing the tax on good j will reduce poverty for all indices where P e IT° and
all poverty lines where [0, z*] if and only if...”

(19)
cD; (y)-cD:(y)20 vyelo.z*|

Yitzhaki an ' od (1991) find that if

y is larger than one, a tax reform cannot be socially improving. However, in the
poverty context, Duclos, Makdissi and Wodon (forthcoming) argue that a tax
reform may, however, be poverty improving at any order even when y >1. In
this context, the excess burden or economic efficiency cost of the reform then has
to be paid by those households whose income is above the maximum poverty line
7+ and to whose change in well-being poverty analysts are ethically indifferent.

This raises an important question. In a context where an analyst searches
for a complete ordering between tax reforms (this is not the case in this paper), if
one compares two reforms that lead to the same impact on poverty, it is possible
that the one which hurts more the non-poor will be chosen. Duclos and Makdissi
(2007) explain this by the fact that social indifference hyper-surfaces are not
strictly convex for poverty indices. If one wants to avoid such a situation, he may
choose a lexicographic social objective for which the tax reform chosen first is
that which reduces the most poverty. In the almost unprobable situation in which
two reforms have exactly the same impact on poverty, then he computes the
impact of both reform on the non-poor’s welfare and chooses the tax reform for
which the non-poor’s welfare is higher.

Critical Poverty Line

If stochastic dominance tests fail at a certain order of dominance, the
analyst must choose between two alternatives. Firstly, he may restrain the range
of admissible poverty indices by increasing the order of stochastic dominance.
Secondly, he could restrain the maximum poverty line to z*. A way of limiting the
maximum poverty line is to find the critical poverty line z° (y ) associated to order
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s and to one value of the economic efficiency parameter,Y . This value of z°(y)
is the maximum poverty line at which this specific stochastic dominance test is
valid. The maximum poverty line is situated at the first intersection between both
curves and is formally defined as:

2*(y)=suplz|CD; (v)- 1CD: (y)= 0 Wy e[o.z]} (20)

Critical Efficiency Parameter

Duclos, Makdissi and Wodon (forthcoming) also introduce the concept of
critical efficiency parameters when the value of Y is uncertain. If the condition
of Equation 11 is satisfied at a certain order of dominance and at a certain value
ofy,, it becomes obvious that this will satisfy the equation for all parameter
values inferior toY,. This being said, it is possible to define a critical value
v*(z* ) associated to the maximum poverty line, z*. This critical value y occurs
when CD, and YCD", intersect at the maximum poverty line z*. This is defined
mathematically by:

(21)

7*(=")=suply |CD; (v)- 1D} (v)2 0 Wy eo.=" |
Analysis of Reforms Brought to the Food
Subsidy Program

To help alleviate budgetary pressure, the Egyptian government is seeking
ways to reduce spending on subsidy programs while maintaining affordable
prices for primary food goods for the poor. The objective of this section is not to
suggest solutions for the reduction of public spending but to analyze whether the
reforms that have undergone the food subsidy program are coherent in a poverty
alleviation framework. To do this, the data sets of the Egypt Integrated Household
Survey (EIHS) for 1997 are used.”)

The Food Subsidy Program®

It is interesting to note that in 1997, the year of the EIHS survey, the
basket of subsidized goods had not yet been affected by the reforms. At the time
of the survey, sugar, cooking oil, wheat and bread were subsidized goods. Today,
the Egyptian government now subsidizes sugar, cooking oil, macaroni, lentils
and beans. These changes were made with the idea of reducing the financial
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burden of the subsidy program while providing the poor with basic food goods at
affordable prices. It therefore becomes appropriate to use this data set to analyze
in retrospect the desirability of the reform and analyze the impact on poverty.©®

The food subsidy program operates on the basis of ration cards. To have
access to a monthly quota of subsidized sugar and cooking oil, an individual must
have a ration card. There exist two types of ration cards: (a) green and (b) red.
The green cards offer a higher rate of subsidy than the red cards. The idea behind
the two cards system is to allow better targeting of the poor population.

Ahmed and Bouis (2002) show that an important proportion of rich
Egyptians hold green cards while certain poor have none. On the average, 72%
of the population holds green cards while 10% holds red cards. The rest of the
population, 18%, does not hold any card. This distribution remains relatively
unchanged regardless of income level. In a recent study by the United Nations
World Food Program and the Ministry of Supplies and Internal Trade (WFP/
MOSIT, experts estimate that 7 million of the poor in Egypt do not have access
to the subsidized food program (WTP/MOSIT, 2005). The Egyptian government
is currently attempting to make the distribution of cards more equitable.

Methodology

In this paper, total household per capita expenditure is used as a proxy for
individual permanent income. This variable is therefore constructed by adding
all food and non-food expenditures, non-durable good expenditures, and the
depreciation values of durable goods as well as the rental value for dwelling
expenditures.®® With regards to dwelling expenditures, to better compare
households where individuals are owners with those who are tenants, a hedonic
regression of rent is used to impute a value for dwelling expenditures for those
who own their dwelling. As Datt, Jolliffe and Sharma (1998) have done, this
value is derived by regressing dwelling characteristics on rent paid by tenants and
then using the estimates on those who own their dwelling to identify an estimated
rental value.

Table 6 of the Appendix presents the results of this regression. It shows that
households living in urban areas pay higher rent then those living in rural areas.
Moreover, the capital, Cairo, is shown to be the area where rent is the highest
followed by the district of Menya. Northern districts, in particular Alexandria
and Damietta, are those with the lowest rent when compared to the capital. With
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regards to household characteristics, the number of rooms, quality of walls, floors
and roofs materials directly translate into higher rent prices.

The study proceeds by normalizing total household expenditures by a
poverty line of 129.19 Egyptian pounds per month. As a result, an individual with
a level of normalized total expenditures equal to 1 has a total expenditure equal to
the poverty line. When the level of normalized total expenditures is equal to 0.5
or 2, the household is situated at 50% and 200% of the poverty line respectively.
This normalization renders tables easier to interpret.

Table 1 presents the Foster, Greer and Thorbecke (1984) class of poverty
indicesp,, P, and P, using the 129.19 Egyptian pounds per month poverty line
for Egypt and its five regions.

Table (1) Poverty Levels by Region (%)

P, P P,
_ 3038 8.52 3.51
Metropolitan (4.38) (1.66) (0.86)
25.46 6.27 227
Urban Lower-Egypt (North) (4.07) (1.17) (0.50)
i 27.50 7.17 2.86
Rural High-Egypte (North) (2.55) (1.19) (0.68)
] 18.32 4.55 174
Urban High-Egypte (South) (3.70) (1.24) (0.61)
_ 35.36 9.06 354
Rural High-Egypte (South) (3.23) (1.09) (0.54)
National s 050 oz
(1.62) (0.60) (0.31)

Source: EIHS, 1997
Authors’ calculations.
N.B. Standard errors are in parentheses.
P,. P, and P,: Foster, Greer and Thorbecke (1984) class of poverty indices.

Thus, 28.02% of Egyptian households are considered poor. Both the
capital and the rural southern regions have the greatest incidence of poverty,
30.38% and 35.36% respectively. The incidence of poverty in other regions is
inferior possibly due, among other factors, to the government’s resolve to develop
these areas. Also, the northern and southern urban areas, followed by the northern
rural area are shown to have the lowest levels of incidence. Similar results are
observed on the depth and severity of poverty.\

Analysis of Changes Brought to the Subsidy Program
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The various changes the Egyptian government has brought to the list of
subsidized goods are now analyzed. To accomplish this, the CD curves of the
newly subsidized goods are compared with goods that are no longer subsidized and
then are verified if the reform evolves as predicted in the authors’ methodology.

Table (2) Comparison of Macaroni and Tamwin Bread

Indirect taxation of Macaroni against Tamwin Bread

Egypt, 1997
Critical efficiency ratio “Gamma” for various poverty lines (Z+)
Z+=1 z+=2
Gammaz2 z+ 1.23 1.04
Gamma3 z+ 1.49 1.13

Critical poverty lines “Z Gamma”
for various efficiency parameters “gamma”

gamma =1 gamma = 1.5
z2 gamma 2.57 0.5
z3 gamma - 1

Source: EIHS, 1997
Authors’ tabulation

Table 2 presents the results of the comparison between macaroni and
tamwin bread. These results suggest that it would be appropriate to tax macaroni
than increase subsidies on tamwin bread. Therefore, this modification to the
list of subsidized food goods is not desirable even though the efficiency cost
of taxing macaroni is 23% larger then that of tamwin bread. The increase of
tax on macaroni would allow for an increased subsidy on tamwin bread which
would result in a reduction of all poverty indices belonging to I1% and all poverty
lines equal or inferior to the official poverty line. This result also holds true for
all poverty lines inferior or equal to two times the official poverty line if the
efficiency cost of taxing macaroni is 4% greater then that of taxing tamwin
bread. In fact, if the efficiency costs of taxing both goods are equal, all poverty
lines may be considered inferior to 2.57 times the official line.

It is important to note that this class of indices includes all indices that are
Paretian, symmetrical and respect the Pigou-Dalton aversion to inequality. These
three principles are generally accepted by a large majority of analysts. Therefore
the results of this study are valid for a wide range of indices. If indices belonging
to the IT°class were considered, the results are even more convincing. Even
if the efficiency cost of taxing macaroni being 49% superior to that of taxing
tamwin bread were to be considered, an increase in the taxation of macaroni
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- which in turn would subsidize tamwin bread - would reduce poverty for all
indices belonging to the TT° class and also for all poverty lines inferior or equal
to the official poverty line. This result also holds true for all poverty lines equal
to two times the official poverty line if the efficiency cost of taxing macaroni is
13% superior to that of taxing tamwin bread. In effect, if the efficiency costs of
taxing both goods were equal, every imaginable poverty line up to the maximum
income of a may be considered for this class of indices, seeing how both curves
never intersect.

Table (3) Comparison of Kidney Beans and Tamwin Bread

Indirect taxation of Kidney Beans against Tamwin bread Egypt 1997

Critical efficiency ratio “Gamma” for various poverty lines (Z+)

z+=1 7+=2
gamma2 z+ 1.62 1.07
gamma3 z+ 2.03 1.22

Critical poverty lines “Z Gamma”
for various efficiency parameters “gamma”

gamma =1 Gamma = 1.5
z2 gamma - 1.06
z3 gamma - 1.33

Source: EIHS, 1997
Authors’ tabulation

Table (4) Comparison of Other Beans and Tamwin Bread

Indirect taxation of other Beans against Tamwin bread
Egypt 1997

Critical efficiency ratio “Gamma” for various poverty lines (Z+)

z+=1 z+=2
gammaz2 z+ 2.88 1.25
gamma3 z+ 5.87 1.81
Critical poverty lines “Z Gamma” for various efficiency parameters “gamma”
gamma =1 Gamma =15
z2 gamma - 1.63
z3 gamma - 2.59

Source: EIHS, 1997
Authors’ tabulation

Table 3 and Table 4 present the results of the comparison of beans and
tamwin bread. These results suggest that it would be appropriate to tax beans
than to subsidize tamwin bread. This change in the list of subsidized food goods
1s once again not a desirable choice since even if the efficiency cost of taxing
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kidney beans (resp. other beans) is 62% (resp. 188%) superior to that of taxing
tamwin bread, an increase of taxes on beans which would allow for an increase
in subsidy of tamwin bread would reduce poverty for all indices belonging to the

I1° class and for all poverty lines equal or inferior to the official poverty line.

These results hold true for all poverty lines inferior or equal to two times
the official poverty line if the efficiency cost of taxing kidney beans (resp. other
beans) is 7 % (resp. 25%) superior to that of taxing tamwin bread. In fact, if the
efficiency costs of taxing both goods were equal, all poverty lines imaginable up
to the maximum income a could be considered, seeing how both curves never
intersect for both types of beans. Now, if only indices belonging to the I1° class
were considered, the results once again, are very convincing. Even with efficiency
cost of taxing kidney beans being 103% (resp. 487% for other beans) greater then
that of bread, an increase of taxes on beans to subsidize tamwin bread would
result in a reduction of poverty for all poverty indices belonging to the I1° class
and for all poverty lines equal or inferior to the official line. This result remains
true for all poverty lines inferior or equal to two times the official poverty line
if the efficiency cost of taxing kidney beans is 22% (resp. 81% for other beans)
greater than taxing tamwin bread.

Table (5) Comparison of Tamwin Flour and Lentils

Indirect taxation of Tamwin flour against Lentils

Egypt 1997
Critical efficiency ratio “Gamma” for various poverty lines (Z+)
z+=1 z+=2
gamma2 z+ 1.18 1.01
gamma3 z+ 1.26 1.08

Critical poverty lines “Z Gamma”
for various efficiency parameters “gamma’

gamma =1 gamma=1.5
z2 gamma 2.37 0.69
z3 gamma - 0.81

Source: EIHS, 1997
Authors’ tabulation

Table 5 presents the results of the comparison between tamwin flour
and lentils. These results suggest that is would be appropriate to tax flour than
to increase subsidies on lentils. This indicates that replacing tamwin flour with
lentils in the list of subsidized food goods is a desirable decision if the objective
is to reduce poverty. It may be noted that even if the efficiency cost of taxing
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flour is 18% greater then that of taxing lentils, a reduction of subsidies on tamwin
flour to increase subsidies on lentils would reduce poverty for poverty indices
belonging to the 1% class and for all poverty lines inferior or equal to the official
poverty line. The results hold true for all the poverty lines inferior or equal to
two times the official poverty line if the efficiency cost of taxing lentils is 1%
greater then that of tamwin flour. In fact, all poverty lines inferior to 2.37 times
the official poverty line can be considered if both cost efficiencies are equal.

If indices belonging to the TT® class are now considered, the results are
once again very convincing. Even if the efficiency cost of taxing tamwin flour
is 26% greater then that of lentils, a reduction of subsidies designated to flour
diverted towards lentils would reduce poverty for all poverty indices belonging

to the IT° class and for all poverty lines equal or inferior to the official poverty
line. This remains true for all poverty lines inferior or equal to two times the
official poverty line if the efficiency cost of taxing tamwin flour is 8% greater
then that of taxing lentils.

Looking at these results, it may be concluded that the Egyptian government
should have kept tamwin bread on the list of subsidized goods and should not have
added beans and macaroni if it wished to alleviate poverty. However, replacing
subsidies on tamwin flour by subsidies on lentils is a coherent policy in regards
to poverty alleviation.

Conclusion

In this article, the impact of specific poverty food subsidy reforms that
Egypt has implemented, is analyzed. It is concluded that the changes brought
to the list of subsidized food goods have not always been relevant as a tool for
fighting poverty. It would be interesting in future works to study the entirety of the
Egyptian price system paying attention to both general indirect taxes as well as
regulated infrastructure prices. To do this, we could use methodologies proposed
by Makdissi and Wodon (forthcoming) who adapt the analysis of CD curves to
the analysis of infrastructure sectors. It would also be interesting to study the
targeting and allocation properties of current Egyptian poverty reduction policies
with such tools as those developed by Duclos, Makdissi and Wodon (2005) who
also adapt CD curves to this end.



| Volume 9-No.2 - July 2007 Journal of Development and Economic Policies

| 74 Mathieu Audet, Dorothée Boccanfuso & Paul Makdissi |

Footnotes

@ This survey is available for public use through the IFPRI web site.

@ While this article was being written, the Egyptian government modified the food subsidy
program’s list of subsidized goods to exclude beans and lentils. As of now, sugar, oil, tea and rice
make up the list of subsidized food goods.

@ It is also possible to define the poverty line in the income space. However, it is more convenient
to define it in the equivalent income space because the tax reform will not change the poverty
line in this space.

® One may wonder if this result is valid in presence of rationed goods. Consider the following
consumer problem

max u(X)
X
st. gx=y
x<xVie =

be the indirect utility function so that v(y,q) is the set of rationed good. Let = where
v(y.aq)=max u(x) + ALy-px]+20,[x-x]

we get | € = Using the Envelop Theorem, and ch(_)osing a rationed good

oV (y,q)
YA _ 9 (p,
p %(p.y)
and
V(.0 _
ay, .

It is then straightforward to see that Roy’s identity is also valid for rationed good because

ov(y, (%p-

; =-%(.9)
J iy,(Via

y

® Multiplying by f y at the first order was introduced by Duclos, Makdissi and Wodon
(forthcoming) to implement empirically Kernel estimations into consumption dominance curves
of ordre 1 which wont be used in this paper.

® They also prove for necessity. Interested readers should refer to their paper.
™ There exists a micro data survey for 1999 but this survey was done only on a sub-sample of
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the 1997 survey. Moreover, it does not contain all the information required for this study. The
data were obtained through the intermediary of the International Food Policy Research Institute
(IFPRI).

® Gutner (1999) presents an overview of this reform all while presenting its advantages and
inconveniences. Ahmed, Bouis, Gutner and Lofgren (2001) present a revue of all the works that
have been done on the analyses of Egyptian subsidies. In their work, the reader will find a more
detailed description of this system and the reforms it has undergone.

© It has come to attention of the authors that while this article was being written, the Egyptian
government modified the food subsidy program’s list of subsidized goods to exclude beans and
lentils. As of now, sugar, oil, tea and rice make up the list of subsidized food goods.

(19 Refer to Appendix 2 of the paper by Datt, Jolliffe and Sharma (1998) for more details.
@Y For a detailed povery profile, see Datt, Jolliffe and Sharma (1998).
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Appendix

Table (6) Hedonic Regression of Rent for Egyptian Households

Dependent Variable:
Log of Rent Variables

Coefficients (Standard error)

Urban

0.302%* (0.038)

Alexandria -0.617** (0.108)
Suez -0.318* (0.173)
Damietta -0.626** (0.110)
Dakhalia -0.043  (0.090)
Sharbia -0.266** (0.091)
Kalyubia -0.082  (0.082)
Kuer -0.386** (0.109)
Gharbia -0.358%* (0.088)
El Menuf -0.146  (0.098)
Government Districts (Ref :Cairo) Behera -0.657** (0.102)
Ismailia -0.203* (0.122)
Giza -0.001 (0.079)
Benisuef 0.244* (0.118)
Fayoum -0.396** (0.095)
Menya -0.197** (0.087)
Assiut -0.261** (0.093)
Souhag -0.469** (0.093)
Qena 0.035 (0.096)
Aswan -0.192 (0.162)
Number of Rooms 0.151** (0.009)
Joined stone earth -0.253** (0.060)
Wood/Branches -1.274* (0.606)
Material of Exterior Wall (ref : cement joined stone) | Cement 0.002 (0.042)
Blanco -0.415** (0.056)

Others (Steel,...)

-0.304 (0.429)

Material of Floor (ref : earth)

Wood

0.319* 0.186)

Brick/Stone 0.167 (0.117)
Cement/Tiles 0.284** (0.041)
Others 0.537** (0.132)
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Dependent Variable:
Log of Rent Variables

Coefficients (Standard error)

Material of Roofing (réf : straw)

Earth

0.078  (0.189)

Wood/Branches

0.204** (0.061)

Galvanized steel

0.595** (0.192)

Cement 0.497** (0.066)
Tiles/Slate 0.082  (0.126)
Others 0012 (0.107)

Constant

3.069** (0.097)

Number of Observations : 1716

R-squared : 0.5107 ; Adjusted R-square : 0.5002

significant.

* Significant at the level of 10%.

** Significant at the 5% level.

Standard errors are shown in parentheses.

(*) This table presents the estimated parameters of the regression. Parameters with no asterisks are not statistically

Source: EIHS, 1997.
Authors’ tabulations





