Enhancing equity for children in the
context of the reform of energy
subsidies in Egypt

June 2014

VOLUME 1: Methodology and research findings

© United Nations Children’s Fund, Egypt, and A.R.E. Ministry of Finance
June 2014

Any part of this publication may be freely reproduced for educational and non-profit purposes
using the following reference:
Cockburn, J., El Lahga A-R, Robichaud, V., Tiberti, L. and Zaki, C. (2014) Enhancing equity for
children in the context of the reform of energy subsidies in Egypt, A.R.E. Ministry of Finance, and
UNICEF, Cairo

The views expressed in this publication reflects the opinions of the authors of the study and do
not necessarily reflect positions of the A.R.E. Ministry of Finance or of the United Nations’
Children Fund.

Enhancing equity for children in the context of
the reform of energy subsidies in Egypt
John Cockburn1 , Abdel-Rahmen El Lahga2, Véronique Robichaud3,
Luca Tiberti1 and Chahir Zaki4
VOLUME 1: Methodology and research findings

Acknowledgements: This study has been conducted within the collaboration between the Arab Republic
of Egypt - Ministry of Finance, UNICEF Egypt and Regional Office for Middle East and North Africa
(MENARO) and the Partnership for Economic Policy (PEP) and received the technical support of the
Central Agency for Public Mobilisation and Statistics (CAPMAS).
The study has been completed under the guidance of H.E. Hany Kadry Dimian, Minister of Finance.
Support, suggestions and comments from Dr. Sherine Al-Shawarby (Deputy Minister of Finance for
Economic Justice), Dr. Mohamed Maait (Deputy Chairperson at Egyptian Financial Supervisory Authority,
and Deputy Minister of Finance when the research project started), Dr. Mervat Sabreen (National
Organization for Social Insurance, and formerly at Ministry of Finance), Ahmed Hassan and Mervat Taha
(Ministry of Finance) are gratefully acknowledged.
Roberto Benes, Samman Thapa and Leonardo Menchini (UNICEF) contributed to the management of the
research project and provided continuous technical support, under the guidance of Philippe Duamelle,
UNICEF Representative in Egypt.
Staff from CAPMAS, in particular Ms. Rawia El Batrawi, Mr. Khaled Maher, Ms. Soaad Eldawy and Dr.
Amenhoteb Mikail provided support with statistical data, especially by making available the microdata of
the HEICS 2010/11, the Supply and Use Tables and disaggregated data on national energy production
sector and providing support for their use.
An advanced version of the study benefited of the comments and suggestions of Paolo Verme (World
Bank), Younes Zouhar (International Monetary Fund), Jingqing Chai, Jennifer Yablonski and David Stewart
(UNICEF). The authors remain responsible for all errors. The project benefited from the inputs received in
the technical workshop held in Cairo (at CAPMAS and at the Ministry of Finance) on 23-25 March 2013.
The statements and opinions in this paper are the views of the authors and do not necessarily reflect the
policies or the views of the organizations which participated in the project.

1

Contact: John Cockburn, Partnership for Economic Policy (PEP) and Associate Professor, CIRPÉE,
Department of Economics, Université Laval, Pavillon J.-A.-DeSève, 1025 avenue des Sciences-Humaines,
Quebec City (Quebec) G1V 0A6, CANADA, jcoc@ecn.ulaval.ca
2
Institut Supérieur de Gestion de Tunis, Université de Tunis.
3
Partnership for Economic Policy (PEP) and Department of Economics, Université Laval.
4
Faculty of Economics and Political Science, Cairo University.

This is the volume 1 of the research paper on “Enhancing equity for children in the
context of the reform of energy subsidies in Egypt” and contains the methodology and
the research findings. The volume 2 contains the 12 technical annexes to the research
paper.

Contents
Executive summary ................................................................................................................................. 1
Introduction ........................................................................................................................................ 1
Microeconomic analysis ...................................................................................................................... 2
Macro-micro simulation analysis ........................................................................................................ 3
1.

Introduction .................................................................................................................................... 5

1.

Economic Context ........................................................................................................................... 7
1.1.

Real Sector.............................................................................................................................. 7

1.2.

Public Finance......................................................................................................................... 8

1.3.

External Sector ..................................................................................................................... 11

1.4.

Energy subsidies ................................................................................................................... 12

2. The impact of energy price subsidy changes on household welfare and poverty: A
microeconomic analysis ........................................................................................................................ 14
2.1.

Child poverty in Egypt .......................................................................................................... 14

2.2.

Incidence Analysis of Energy Subsidies ................................................................................ 18

2.3.

Simulated impact of energy subsidy cuts on child poverty .................................................. 23

2.3.1.

Methodology ................................................................................................................ 23

2.3.2.

Simulation results ........................................................................................................ 25

2.4.
3.

Concluding remarks .............................................................................................................. 31

CGE-micro simulation analysis ...................................................................................................... 32
3.1.

The macro model ................................................................................................................. 32

3.1.1.

Production.................................................................................................................... 33

3.1.2.

Labour market.............................................................................................................. 38

3.1.3.

Data .............................................................................................................................. 38

3.2.

The microeconomic model ................................................................................................... 40

3.3.

Simulation scenarios ............................................................................................................ 41

3.3.1.

Reference scenario ...................................................................................................... 41

3.3.2.

Policy scenarios ............................................................................................................ 42

3.4.

Results .................................................................................................................................. 46

3.4.1.

Macroeconomic impacts .............................................................................................. 46

3.4.2.

Impacts on child poverty and inequality ...................................................................... 49

4.

Conclusion ..................................................................................................................................... 56

5.

References .................................................................................................................................... 59

A b b re v i a t i o n s a n d a c ro ny m s
BaU
CAPMAS
CGE
CES
CET
FDI
FY
GDP
HIECS
IMF
LE
LPG
MENA
MoF
NA
PEP
SAM
SUT
TFP
UNICEF
USD
y-o-y

Business as usual (or reference) scenario
Central Agency for Public Mobilization and Statistics
Computable general equilibrium (model)
Constant elasticity of substitution
Constant elasticity of transformation
Foreign direct investment
Fiscal Year (note FY08, for example, refers to fiscal year 2007/08)
Gross Domestic Product
Household Income, Expenditure and Consumption Survey
International Monetary Fund
Egyptian Pound
Liquefied Gas Petroleum
Middle East and North Africa
Ministry of Finance
National Accounts
Partnership for Economic Policy
Social Accounting Matrix
Supply and use table
Total Factor Productivity
United Nations Children’s Fund
US dollars
Year-on-year

Executive summary
Introduction
Since January 2011, Egypt is in the midst of a period of profound change and complex transition.
In response to popular demands, the Egyptian government has implemented major policies:
extended subsidies, public wage increases, tax cuts and infrastructure work. However, this
spending has resulted in increased fiscal deficits5 and the depletion of fiscal reserves. This has
resulted in a strain between the governments’ efforts to improve living standards and their
official commitment to reining in the budget deficit. Consumption subsidies represent a
particularly heavy fiscal burden, recently reaching 10% of GDP in Egypt (Ministry of Finance,
2012). While subsidy reform has been on the government agenda for a long time, the growing
fiscal pressure has made reform more urgent. In 2013, the government established and began
to implement a plan to progressively rationalize these subsidies.
Pressure to reform energy subsidies in particular is driven by efforts to seek a better
redistribution of wealth and more equitable safety nets. Whereas food subsidies may be
distributed relatively equally across the income distribution, energy subsidies tend to benefit
the wealthy more than the poor, as they account for higher shares of energy consumption.
Although reforming fuel subsidies can improve a country's macroeconomic performance and
create fiscal space to finance more effective social protection programs, the associated price
changes can generate, at least in the short run, direct and indirect adverse impacts on the wellbeing of vulnerable groups, including children. Indeed, reducing subsidies leads to higher prices
for energy products (electricity, gas, petroleum, coal, etc.) directly consumed by households
and, perhaps more importantly, higher prices for other products as an indirect result of the
increase in energy prices. The negative impact of subsidy reform on children’s living conditions
may permanently impact the course of their life, as an individual’s physical and intellectual
development depends on her/his living conditions early in life.
Growing external and internal pressure on the Egyptian government for macro-economic
realignment and rationalization of subsidies needs to be balanced with the utmost imperative of
avoiding adverse effects on the most vulnerable populations.
Among the vulnerable groups, children – children living in poverty in particular- deserve a
particular attention, because the reform is very likely to affect their lives (including their
nutrition, health, access to education etc.), while the reform also represent an opportunity for a
better and more effective allocation of resources for a child sensitive and equity focused social
protection.
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The primary deficit has grown from 2.1% of GDP in fiscal year 2009-10 (FY10) to 4% in FY12 and 5.3% in
in FY 13.
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The challenge of mitigating the impact of subsidies removal with pro-child, effective and more
efficient social protection is also a unique opportunity to improve current approaches and
identify areas for more substantive reforms. In this crucial phase where political transition is still
on-going, it is urgent to improve the understanding of policy implications and viable options,
compatible with the overall fiscal and macroeconomic environment. This would not only lead to
effective social protection interventions (such as cash transfers and other forms of income
support), but also free up substantial resources for other priority uses in the context of
tightened fiscal space. Indeed, even the most pressing reform needs can unveil important
opportunities to improve the supply and quality of social transfers and services for the most
vulnerable children.
This study aims to provide the Egyptian government with additional empirical evidence to
inform the reform of its energy subsidy and social protection programs. In particular, the focus is
on protecting the most vulnerable children from the impacts of subsidy cuts through a child cash
transfer program financed by using a small part (10% or less) of the savings generated by
subsidy cuts. The decision to focus on child cash transfers as the prime mitigating measure
emanates from discussions with government officials. It reflects the potential of this instrument
to target the most vulnerable groups, notably children living in poverty, more effectively than
energy subsidies. Various cash transfer programs, distinguished by their targeting mechanism
and the size of transfers provided, are compared in terms of efficiency, cost-effectiveness and
impact on child poverty and inequality. In addition, the study provides estimates of the impacts
of current energy subsidies on child poverty.
This represents the first systematic analysis of the potential impacts of fuel subsidy reform on
children and notably children living in poverty. It combines and contrasts several approaches in
a comprehensive analysis of the impacts of energy subsidies and various scenarios of
compensatory child cash transfers on household welfare, and child poverty and inequality.
A first, partial equilibrium, analysis includes a profile of child poverty and inequality, a benefit
incidence analysis and partial equilibrium simulations of the impacts of fuel subsidy reforms.
This is followed by a sophisticated modelling analysis that is able to reconcile the large and
complex general equilibrium effects of energy subsidy cuts – where energy is a major household
consumption good, production input and direct source of employment – and the individual- and
household-specific poverty and inequality effects of the resulting changes in wage rates,
employment, self-employment income and consumer prices. The model is then used to
simulate and compare various alternative design options for a child cash transfer program, to be
financed through savings from the fuel subsidy cuts, to protect children living in poverty.

Microeconomic analysis
In the first stage of analysis, a profile of the current poverty situation in Egypt is presented (data
refer to the year 2010/11). Roughly one-fourth of the Egyptian population lives in poverty and
2

about 5% suffer from extreme poverty. Child poverty is similar to the estimates for the whole
population, with about 27% of children living with less than national lower poverty line (its
average national value was LE 3067 per person per year). Upper Egypt is the region where
children have the highest rates of poverty, followed by Lower Egypt.
This first stage of analysis is followed by an analysis of the distribution of the benefits of current
energy subsidies across income groups. We note that energy subsidies disproportionately
benefit the richer populations, although their distribution differs by product. As might be
expected, subsidies for gasoline and diesel (used generally for transportation) as well as the
electricity are the most regressive, i.e. they are benefited mainly by the richest income groups.
The problem is less pronounced for kerosene, which is largely used by the poor for cooking and
heating. It is also noteworthy that, whereas kerosene and LPG subsidies are progressive in rural
areas, their incidence is regressive in urban zones, reflecting that the poor consume kerosene
and LPG proportionately more in rural areas.
A micro-economic simulation analysis of the distributional impact of energy subsidy reform
shows that, in general, while the direct impact on poverty of subsidy cuts would be modest, the
indirect effect induced by price inflation – given the importance of energy costs in the
production of other goods – can be relatively large. For example, a 50% increase in the prices of
energy products leads to significant price increases for electricity (34%), transport (8%) and
textiles (10.7%). Impacts are smaller for the prices of food (3.3%), education (2.9%) and health
(4.6%). The impact on welfare distribution is quasi neutral, as the decrease in real household
expenditures is comparable across income categories. From a policy perspective, such results
suggest that the current energy subsidy system is inefficient to protect the poor and vulnerable
population from energy price increases. Unsurprisingly, in the absence of any mitigation
measures (e.g. targeted cash transfers), the increases in the prices of the main expenditures
categories, in particular electricity and transport, would produce an increase in child poverty
ranging between 2 and 7 percentage points, depending on the extent of energy price increases
(micro-simulations were based on three energy price increase scenarios, at 30, 50 and 100%,
respectively). Also we note that the reform adversely impacts children living in rural areas and
Upper Egypt most.

Macro-micro simulation analysis
CGE-microsimulations of the impacts of energy subsidy cuts in Egypt under various scenarios
generate strong results. Cuts substantially improve the fiscal situation of the Egyptian
government, not only reducing its primary deficit but contributing to the emergence of a
projected primary surplus. These savings in turn nourish a substantial rise in investment –
reaching 33% by 2017/18 – which generates an increase in GDP of up to 16% over the overall
period.
While the subsidy cuts alone lead to higher prices (with a consumer price index 8% higher in
2017/18 compared to the reference scenario) that increases child poverty and inequality, it is
3

shown that channelling as little as 5% of the energy subsidy savings into cash transfers is
sufficient to inverse this effect and substantially reduce child poverty and inequality. If these
cash transfers are targeted to poor households with children, the impacts are even greater.
Doubling the share of energy subsidy savings devoted to cash transfers to 10% further improves
the poverty and inequality effects, representing the most progressive option, although the
impacts are less than double those obtained when 5% of the savings are harnessed. The
introduction of cash transfers is further shown to not substantially reduce the positive fiscal
balance, investment and growth impacts of the energy subsidy cuts. All results include a
reasonable estimate of the administrative costs associated with the introduction of a cash
transfer system.
In absolute terms, we found that – in the absence of subsidy reform (i.e. our reference scenario)
– the number of children living in poverty initially rises from about 8.26 to 8.58 million between
2010-11 and 2011-12, before falling to 6.6 million by 2017-18. The fuel subsidy reform is then
simulated to increase by around a half a million the number of children living in poverty by
2017-18, with impacts that are fairly evenly distributed between income groups. In terms of
driving forces, the substantial improvement in factor productivity (reflected by higher wages
and profits) that follows the fuel subsidy reform is not enough to offset the increase in
consumer prices. However, when the reform is accompanied by a targeted cash transfer
programme for children financed by 10% of the savings on fuel subsidies, these results are
completely reversed, with up to 1.6 million additional children simulated to exit poverty relative
to the reference scenario.
These simulations of the various policy scenarios provide evidence that energy subsidy reform,
coupled with a modest cash transfer mechanism, has the potential to deliver multiple payoffs in
terms of fiscal balance, investment, growth, child poverty and inequality.

4

1. Introduction
The unprecedented political upheaval in Egypt started in January 2011 is having profound social
and economic impacts. Macro-economic stability and economic growth6, already challenged by
high rates of unemployment, have been reduced by the resulting disruption of productive
processes and services. All this has occurred in the context of an adverse global macro-economic
environment, with stagnation of global growth, soaring commodity prices and negative
spillovers from the Euro zone.7
The Egyptian government has responded to unrest by implementing policy measures – such as
extended subsidies, public wage increases, tax cuts and infrastructure work – that seek to ease
social frustration, but that have also created fiscal stress. This has resulted in a strain between
the governments’ efforts to improve living standards and their official commitment to reining in
the budget deficit. This higher spending has resulted in increased fiscal deficits8 and the
depletion of fiscal reserves.
In this context, consumption subsidies represent a heavy fiscal burden, approaching 10% of GDP
in Egypt (Ministry of Finance, 2012). Pressure to phase out these subsidies is therefore building.
At the same time, the elimination of fuel subsidies in particular can free up resources for more
equitable safety nets that contribute to a better distribution of incomes and wealth. Whereas
food subsidies may be fairly well distributed across the national income profile, energy subsidies
tend to benefit the wealthy more than the poor, as they account for higher shares of energy
consumption. The literature presents several examples in MENA that are relevant to Egypt.9
Although reforming fuel subsidies can improve a country's macroeconomic performance and
create fiscal space to finance more effective social protection programs, the associated price
changes can generate, at least in the short run, direct and indirect adverse impacts on the wellbeing of vulnerable groups, including children. Indeed, reducing subsidies leads to higher prices
for energy products (electricity, gas, petroleum, coal, etc.) directly consumed by households and,
perhaps more importantly, higher prices for other products as an indirect result of the increase in
energy prices. Children are particularly vulnerable to resulting increases in poverty, malnutrition
and child labour, along with reduced access to health services and reduced school attendance. In
addition to possible short-term consequences of these various impacts, they may permanently
6

Real GDP growth fell from 5.1% in fiscal year (FY) 10 to 1.8% in FY11 and 2.2% in FY12. Note that FY10,
for example, refers to fiscal year 2009/10.
7
The World Bank’s food price index rose by 15% between October 2010 and January 2011, and in
September 2011 it was still 19% above its level a year earlier. According to the IMF, the extra cost of food
and fuel imports alone will add US$15 billion (on average about 3% of GDP) to the 2011 combined import
bill of Egypt, Jordan, Lebanon, Morocco, Tunisia, and Syria.
8
The deficit has grown from 2.1% of GDP in FY10 to 4% in FY12. (preliminary data show that the primary
deficit reached 5.3% of GDP in FY 13)
9
According to the World Bank, 75% of Morocco’s diesel and petroleum energy subsidies accrued to the
top quintile, whereas only 1% accrued to the poorest. In Jordan, according to the IMF, the richest 20% of
the households capture 40% of the subsidy benefits.
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and negatively affect the course of these children’s lives, as an individual’s development depends
on her/his living conditions early in life.
Growing external and internal pressure on the Egyptian government for macro-economic
realignment and rationalization of subsidies needs to be balanced with the utmost imperative of
avoiding adverse effects on the most vulnerable populations. The challenge of mitigating the
impact of subsidies removal with pro-child, effective and more efficient social protection is also
a unique opportunity to improve current approaches and identify areas for more substantive
reforms. In this crucial phase where political transition is still on-going, it is urgent to provide the
government with clear policy implications and viable options, compatible with the overall fiscal
and macroeconomic environment. This would not only lead to effective social protection
interventions such as cash transfers and other forms of income support, but also free up
substantial resources for other priority uses in the context of tightened fiscal space.
This study responds to the need to provide the Egyptian government with empirical evidence to
inform the reform of its energy subsidy and social protection programs. In particular, the focus is
on protecting the most vulnerable children from the impacts of subsidy cuts through a child cash
transfer program financed by using a small part (10% or less) of the savings generated by
subsidy cuts. The decision to focus on child cash transfers as the prime mitigating measure
emanates from in-depth discussions with government officials. It reflects the potential of this
instrument to target the most vulnerable groups, notably children living in poverty, more
effectively than energy subsidies. Various cash transfer programs, distinguished by their
targeting mechanism and the size of transfers provided, are compared in terms of efficiency,
cost-effectiveness and impact on child poverty and inequality. This said, this study does not
pretend to provide an in-depth analysis of the overall Egyptian social protection framework.
This is the first systematic analysis of the impacts of fuel subsidy reform in Egypt on one of the
most vulnerable populations: children and notably children living in poverty. It combines and
contrasts several approaches in a comprehensive analysis of the impacts of energy subsidies and
various scenarios of compensatory child cash transfers on household welfare, and child poverty
and inequality. A first, partial equilibrium, analysis includes a profile of child poverty and
inequality, a benefit incidence analysis and partial equilibrium simulations of the impacts of fuel
subsidy reforms. This is followed by a sophisticated modelling analysis that is able to reconcile
the large and complex general equilibrium effects of energy subsidy cuts – where energy is a
major household consumption good, production input and direct source of employment – and
the individual- and household-specific poverty and inequality effects of the resulting changes in
wage rates, employment, self-employment income and consumer prices. The model is used to
simulate and compare various alternative design options for a child cash transfer program, to be
financed through savings from the fuel subsidy cuts, to protect children living in poverty10.

10

This framework can incorporate other dimensions of child well-being such as caloric intake, child labour,
schooling and access to health services. Due to data constraints, this study focuses on child monetary
poverty and inequality, which are prime determinants of the other dimensions of chid well-being.
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1. Economic Context
Egypt's economy has struggled through the last years since the onset of the revolution, as
instability has spooked investors and hindered economic recovery. This section reviews the main
macroeconomic characteristics of the Egyptian economy at the real, fiscal, monetary and
external levels.

1.1.

Real Sector

The Egyptian economy was subject to several reforms that shaped its current structure.
The first wave of reforms dates back to the early 1990s when Egypt adopted the Economic
Reform and Structural Adjustment Program (ERSAP) to rectify macro imbalances in the
economy. These economic policies were part of the agreement that the Egyptian government
signed with the International Monetary Fund (IMF) and the World Bank. Thus, Egypt has moved
toward a market economy by liberalizing trade and privatizing many state-owned companies.
GDP grew at an average rate of almost 4% during the 1990s (Herrera et al., 2011).
In 2004, the Government of Egypt launched a second wave of reforms aimed at promoting
investment, improving the business environment and enhancing trade performance through tariff
cuts and a reduction in red tape. This may have contributed to high levels of economic growth
(reaching 7.2% in FY0811) in Egypt between 2005 and 2008, as shown in Figure 1.
During this period, unemployment declined to 8.7% in 2008 from 11.2% in 2005.
Figure 1 : GDP growth rates

Source: Central Bank of Egypt

However, after these boom years, the Egyptian economy was subject to two shocks: the
first external and the other internal. Externally, the global financial crisis had a negative impact
on the Egyptian economy with growth falling to 4.7% in FY09, down from 7.2% a year earlier.
11

Fiscal Year (FY) in Egypt starts in July and ends in June. FY08, for example, refers to the fiscal year from
July 2007 to June 2008.
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Internally, the consequences of the popular uprising in January 2011 had a stronger negative
impact on the economy, as real GDP growth fell from 5.1% in FY10 to 1.8% in FY11, rebounding
slightly in FY12 and FY13. The negative impact was greatest in the revolution’s quarter
(January/March 2011) when real GDP growth reached negative 4.3%.
The economic deceleration impacted the labour market, as the unemployment rate for
the second quarter of 2013 rose to 13.3%, up from 13% in the fourth quarter of 2012, compared
to 9.8% in the same quarter in 2010 (just before the Revolution). On a yearly basis, the number
of unemployed reached 3.2 million in 2011, 3.4 million in 2012 and 3.6 million by the second
quarter of 2013.
Moving to GDP decomposition by type of expenditure, private consumption has the
highest share (70%), followed by investment and exports (Figure 2). Whereas growth in the
1990swas driven mainly by consumption, since 2005 growth was driven mostly by investment
and exports (Herrera et al, 2011). According to the Ministry of Planning datasets, it is clear that
thanks to the investment reforms, the share of private investment in total investment increased
from 48% in FY05 to reach 65% in FY08. Yet, with the financial crisis, this share declined again to
48% in FY09 then increased gradually to reach 62% of total investment in FY12.
Figure 2: Share of Demand Components in GDP (%)

Source: Central Bank of Egypt

1.2.

Public Finance

Strong fiscal pressures characterize the Egyptian economy in the wake of the popular
uprising (see Table 1). The total budget deficit reached EGP170 billion (or 11% of GDP) in FY12,
exceeding the government’s deficit target of EGP134 billion and previous year deficits: 10% in
FY11 and 8.1% in FY1012. The widening budget deficit can be attributed to two main factors.
First, the significant increase in wages and salaries, which reached EGP122 billion against a
target of EGP110 billion, was due to widespread factional demands after the Revolution.
12

All figures presented in this section come from Ministry of Finance (2012) unless otherwise specified.
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Second, there was a reduction in state revenues, especially tax revenues, due to the halt in
investment activity and the cancellation of some foreign investments as a result of the political
instability and labour strikes. Other factors that have contributed to the widening of the deficit
include the increase in the government import bill as oil prices increased during FY11/12 and the
treasury had to reduce its foreign currency reserves to provide an additional USD5 billion for oil
imports. The most significant deterioration was between FY09 and FY11. Revenues fell mostly in
terms of other revenues. Moreover, expenditures increased most in terms of interest payments
(due to a higher domestic debt) and, more importantly, subsidies.
In nominal terms, public spending increased by 17% in FY12. This increase in public
spending was mainly due to higher compensation of employees (up by 28% in FY12), higher
subsidies and social benefits (up by 22%), and higher interest payments (up by 23%). The
increase in subsidies is chiefly due to an increase in subsidies to the Egyptian General Petroleum
Corporation - EGPC (fuel subsidies), which have increased by 41% (reaching EGP 95 billion). By
contrast, investment decreased by 18% in FY12.
During the same period, nominal government revenues increased by 14%. Tax revenues
increased by 8% during FY12 to reach EGP207 billion, up from EGP192 billion in FY11 and
EGP170 billion in FY10. Grants (especially from foreign governments) were multiplied by a
factor of 4.4 to reachEGP10 billion, up from EGP2.3 billion in FY11 and EGP 4.3 billion in FY10.
Among other revenues, property income increased by 36%, after a contraction of 25% between
FY10 and FY11.
Table 1. Summary of Fiscal Operations (in percentage of GDP)
Revenues-RHS
Taxes
Grants
Other Revenues
Expenditures
Compensation of employees
Purchases of Goods And Services
Interest payments
Subsidies, Grants, and Social Benefits
Other Expenditures
Investments
Net Acquisition of Financial Assets
Cash surplus/deficit
Overall fiscal balance/deficit
Primary fiscal balance/deficit

FY07
24.2%
15.3%
0.5%
8.3%
29.8%
7.0%
2.3%
6.4%
7.8%
2.8%
3.4%
1.7%
-5.6%
-7.3%
-0.9%

FY08
24.7%
15.3%
0.2%
9.2%
31.5%
7.0%
2.1%
5.6%
10.3%
2.7%
3.8%
0.0%
-6.8%
-6.8%
-1.2%

FY09
27.2%
15.7%
0.8%
10.7%
33.8%
7.3%
2.4%
5.1%
12.2%
2.6%
4.2%
0.3%
-6.6%
-6.9%
-1.8%

FY10
22.2%
14.1%
0.4%
7.7%
30.3%
7.1%
2.3%
6.0%
8.5%
2.4%
4.0%
0.0%
-8.1%
-8.1%
-2.1%

FY11
19.3%
14.0%
0.2%
5.2%
29.3%
7.0%
1.9%
6.2%
9.0%
2.3%
2.9%
-0.2%
-10.0%
-9.8%
-3.6%

FY12
19.7%
13.4%
0.7%
5.6%
30.5%
8.0%
1.7%
6.8%
9.7%
2.0%
2.3%
-0.0%
-10.9%
-10.8%
-4.0%

FY13
20.0%
14.3%
0.3%
5.4%
33.5%
8.2%
1.5%
8.4%
11.3%
2.0%
2.3%
0.1%
-13.6%
-13.7%
-5.3%

Source: Ministry of Finance (MOF)

Government expenditures in the budget drafted for FY13 was EGP 533.7 billion while
revenues were expected to average EGP 393.4 billon, leaving a projected deficit of EGP 134.3
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billion, or 7.6% of GDP13. The deficit was expected to be financed almost entirely through the
domestic sales of bills and bonds, which are budgeted at EGP226 billion. Borrowing from foreign
sources was budgeted at only EGP1.7 billion and net privatization proceeds at EGP 250 million.
According to the plan of subsidy rationalization elaborated in 2012, the amount to be
spent on fuel subsidies was set to drop to EGP 70 billion in 2012/13, from EGP 95 billion in the
previous budget. This decrease was mainly explained by the planned elimination of energy
subsidies to energy-intensive sectors, such as those producing petrochemicals, aluminium,
ceramic and steel. Energy intensive sectors consume about 80% of total fuel oil consumption and
15% of total natural gas usage. Both fuel oil and natural gas account for approximately 25% of
total energy subsidies. Moreover, along with the plan a package of mechanisms was expected to
implemented to prevent the leakage of these products through illegal channels of distribution,
and to implement a more sophisticated distribution mechanism using coupons and smart cards,
according to standardized rates for butane gas, diesel and fuel.
However, according to preliminary results from the Ministry of Finance (2013), the overall
budget deficit to GDP ratio increased to 13.8% in FY13, reaching EGP239.9 billion, compared to
EGP166.7 billion during FY12. Total revenues increased by 13.5% during FY13, attaining EGP344.6
billion, up from EGP303.6 billion during FY12. This increase is chiefly due to a 21% increase in tax
revenues. On the other hand, public spending has soared by 23.7% to EGP582.7 billion in FY13,
up from EGP471 billion in FY12. This significant increase is mainly due a 15% increase in
compensation of employees, a 41% increase in interest payments and a 31% increase in subsidies,
grants and social benefits. It is crucial to note that petroleum subsidies increased by 26% to reach
EGP 120 billion, up from EGP95 billion a year earlier.
As per the budget for FY14, the Government of Egypt planned a series of measures aiming
at increasing tax revenues by 43% through widening the tax bases and improving the efficiency of
the tax system. Thus, revenues are projected to rise to EGP505 billion, up from EGP 344 billion.
On the other side, expenditure is planned to reach EGP689 billion (an increase of 18%), notably
through cuts in fuel subsidies from EGP120 billion to EGP99 billion. Finally, the new deficit for
FY14 has been budgeted at 9.1% of GDP (nearly EGP186 billion, down from EGP240 billion in
FY13).
We note that spending on health and education, as a share of GDP, has been relatively
constant over the last few years at around 1.5% and 4%, respectively (Table 2). In contrast,
spending on subsidies has risen from 7.8% in FY10 to 8.8% in FY12, driven primarily by an increase
in both food and energy subsidies.
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Ministry of Finance, 2013 “Financial Monthly Bulletin”, November, Ministry of Finance, Cairo, Egypt.
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Public investment was negatively affected by the popular uprising, falling to a dismal 1.9%
of GDP in FY12, down from 3.2% in FY10 and 2.4% in FY11.
Table 2. Public Spending, selected items (% GDP)
FY02 FY03 FY04 FY05
Education*
5.4
5.4
5.1
4.8
Health*
1.6
1.4
1.4
1.3
Military exp.***
3.4
3.3
3.0
2.9
Subsidies**
1.6
1.7
2.1
2.6
Food sub.**
1.2
1.2
1.7
0.0
Energy sub.**
Social Benefits**
2.7
2.8
2.7
2.6
Public Investment** 4.8
4.5
4.2
3.7
Sources: *CAPMAS (2010, 2011 and 2012).
** Ministry of Finance (2012)
*** World Development Indicators online database.

1.3.

FY06
4.1
1.6
2.7
8.8
1.5
6.8
2.0
2.9

FY07
3.7
1.4
2.5
7.2
1.3
5.4
0.2
2.8

FY08
3.7
1.5
2.3
9.4
1.8
6.7
0.5
3.1

FY09
4.2
1.5
2.1
9.0
2.0
6.0
2.8
3.3

FY10
4.1
1.4
2.0
7.8
1.4
5.5
0.4
3.2

FY11
3.8
1.5
1.9
8.1
2.4
4.9
0.4
2.4

FY12
4.0
1.5
8.8
2.0
6.2
0.6
1.9

External Sector

In the aftermath of the Revolution, Egypt’s external accounts became more fragile for
several reasons. First, the current account balance deficit soared to USD7.9 billion (3.1% of
GDP), up from USD2.7 billion (1.2% of GDP) in FY12. This was primarily due to the deterioration
in the trade deficit, which increased by one third to reach USD 31.6 billion (12.3% of GDP). The
trade deficit in FY12 is explained by a 98% year-on-year increase in petroleum imports, which
reached USD11.7 billion, up from USD5.9 billion in FY11. In addition, there has been an increase
in the imports of raw materials, investment goods and semi-finished products used in the
production process. Exports remained almost constant between the two years, as the slight
increase in oil exports is offset by a decline in other non-oil exports.
Despite the increased trade deficit, the current account was in equilibrium or surplus
before the financial crisis due to strong surpluses in the services and transfers accounts.
Following the revolution, net services receipts declined from USD7.8 billion (3.4% of GDP) in
FY11 to USD5.3 billion (2.1% of GDP) in FY12. This was largely due to a decline in tourism
receipts from USD10.5 in FY11to USD9.4 billion in FY12. Service payments also increased by
10%, driven by a surge in investment income and travel payments. However, net transfer
receipts surged to USD18.4 billion in FY12 up from USD13.1 billion in FY11 thanks to remittances
that increased by 30%, more than compensating for the fall in net services.
Second, given the political instability and the security problems from which the
economy was suffering, Egypt experienced a significant capital outflow, which was very uneven
throughout FY11. While the first half of FY11 saw capital inflows of USD 4 billion, the second
semester witnessed capital outflows of USD 15 billion. On a quarter-by-quarter basis, the
January- March 2011 quarter recorded a USD 12 billion capital outflow. For this reason, the
capital and financial account registered, for the first time, a deficit, which reached 2% of GDP.
This deficit declined slightly to reach 0.5% of GDP in FY12.
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Third, and as an implication of the previous changes, international reserves declined
rapidly from USD36 billion in December 2010 to USD26.4 billion in June 2011, USD15.5 billion in
June 2012 and USD13.6 billion in January 2013 (equivalent to 2.8 months of projected imports
of goods and services). This evolution reflects the Central Bank’s efforts to defend the Egyptian
pound, which has lost only around 4% of its value against the dollar between January 2011 and
December 2012. Yet, in December 2012, Egypt’s Central Bank introduced a new system for
buying and selling foreign currency. The system features regular currency auctions, designed to
allow the Egyptian pound to float more freely, with its price more closely reflecting supply and
demand. The objective was to conserve its foreign reserves, which have fallen to a critical level.
Following these auctions, the Egyptian pound plummeted to an eight-year low against the US
dollar reaching roughly EGP 7 in June 2013.

1.4.

Energy subsidies

The last decade has seen a sharp rise in energy subsidies in Egypt, which have risen from
40 to 66 LE billion - equivalent to 6% of GDP - during the period 2005/2010 (Vagliasindi, 2013),
and then to EGP120 billion – or 6.2% of GDP – in FY12. The sustainability of these subsidies has
been questioned in recent years due to mounting costs and greater budget constraints faced by
the government.
Table 3 shows the structure of energy subsidies in Egypt for FY10. Subsidies allocated to
petroleum products represent 53% of energy subsidies, followed by 32% for electricity and 15%
for natural gas. The lion’s share of electricity subsidies are residential (47% of electricity subsidies)
and industrial (29%). These figures show that energy-intensive industries (cement, steel and
fertilizer production) absorb a significant part of energy subsidies. Second, more than half of the
natural gas subsidies are attributed to provide power. Finally, gas oil and LPG are the petroleum
products with the greatest subsidies in Egypt; their respective shares are 36 and 27% of petroleum
subsidies.
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Table 3: Egypt’s Energy Subsidies in FY 2009/2010
Electricity
Industry
Agriculture
Commercial
Residential
Government
Other
Total
Natural Gas
Power
Industry
Residential
Other
Total
Petroleum
LPG
Gasoline
Kerosene
Gas Oil
Fuel Oil
Total

Price
LE/MWh
140-250
130-150
240-300
157
150-250
100-350

Financial Cost
LE/MWh
430-450
435-460
435-460
480-520
435-460
440-520

LE/CM
0.25
0.30-0.60
0.25
0.25-0.5

LE/CM
0.45
0.45
0.50
0.50

LE/ton
225
1750
1320
1320
995

LE/ton
1840
2430
2430
2210
1975

Financial Subsidy
LE million
6300
935
720
10350
735
2880
21920
LE million
5860
1150
754
2250
10014
LE million
9650
5625
830
12870
6750
35725

Source: Castle (2012)

13

2. The impact of energy price subsidy changes on
household welfare and poverty: A microeconomic
analysis
A comprehensive evaluation of the impact of the reforms must explicitly analyse the likely
impacts of proposed reforms on the macroeconomic indicators, as well as on households’ real
incomes and distributional impacts across population groups, in particular the most vulnerable.
As noted earlier, the insights from such analyses provide essential ingredients into the design of
appropriate policy measures that protect those who will be adversely affected by the price
changes, in order to improve both economic efficiency and social equity.
This section aims to assess the incidence of energy subsidies on household welfare and
evaluate the impact of price reforms on child poverty. It should be first noted that all
microeconomic analyses, incidence and impact evaluations of energy subsidy reform are based
on per capita household expenditures, used to proxy income. Second, we use a subsample of 25%
of the full sample of the 2010/2011 Household Income Expenditure and Consumption Survey
(HIECS), which corresponds to 3860 households and 17085 individuals.
We first provide a portrait of monetary poverty and income distribution among the child
population. We then calculate the benefit incidence of fuel price subsidies in their current state
(pre-reform) before conducting a series of simulations of the impact on child poverty of different
subsidy reform scenarios.

2.1.

Child poverty in Egypt

We start here with a brief overview of the incidence of monetary poverty in 2010/2011. Using
the official household specific poverty lines estimated by the CAPMAS which are roughly
equivalent on average to the following poverty lines: food poverty line at LE 2061 per person per
year in 2010/11, lower poverty line at LE 3076 per person per year, and upper poverty line at LE
4003 per person per year. Figure 3 shows that one-fourth of the Egyptian population lives in
poverty (under the lower poverty line) and about 5% suffer from extreme poverty. Furthermore,
results indicated that about the half of the population (48%) is considered as poor according to
the upper poverty line.
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Figure 3: Poverty incidence curve: Egypt 2010/2011

Source: Authors’ estimation based on HIECS, 2010-2011
Notes: The poverty line is standardized such that 100 corresponds to the lower poverty line. The green line represents
the share of total population (vertical axis) with incomes less than the corresponding poverty line (horizontal axis).

The figures below present, respectively, the incidence, gap and severity poverty curves as
a function of poverty lines for the child population (aged under 18 years). Overall (Figure 4), child
poverty is very similar to previous estimates for the whole population 14 , with about 27% of
children living with less than the lower poverty line of LE 3067 per year and just over half of all
children under the upper poverty line. The analysis at the regional level reveals a strong
correlation between region of residence and poverty level (Figure 5). The Upper Egypt region is
where children are most deprived, followed by Lower Egypt and Urban governorates. These
findings are not sensitive to either the poverty line or the poverty measure used. Figure 6 shows
that the prevalence of poverty is relatively higher among older children (older than 10 years). A
clear hierarchy of poverty by school enrolment status can be seen in Figure 7, with the incidence
of poverty much lower among enrolled children, compared to those who dropped out of school.
Unsurprisingly, as shown in Figure 8, the group with the highest risk of poverty lives in large
households. The incidence of child poverty is much higher among households with 5 or more
members than in smaller sized households.

14

Note that 71% of Egyptian households contain children.
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Figure 4: Child poverty curves

Source: Authors’ estimation based on HIECS 2010-2011

Figure 5: Child poverty by region

Source: Authors’ estimation based on HIECS 2010-2011
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Figure 6: Child poverty by age groups

Source: Authors’ estimation based on HIECS 2010-2011

Figure 7: Child poverty by enrolment status

Source: Authors’ estimation based on HIECS 2010-2011

17

Figure 8: Child poverty by household size

Source: Authors’ estimation based on HIECS 2010-2011

2.2.

Incidence Analysis of Energy Subsidies

As mentioned in the introduction, ensuring that low-income households have access to
petroleum products at affordable prices is one of the motivations for energy subsidies. A natural
starting point is to identify the real beneficiaries of the energy subsidies and to assess the extent
to which these subsidies are actually directed towards low income households and consequently
to the most deprived children. Households paying subsidized energy prices may be able to
improve their children’s – and other member’s – nutritional status via greater opportunities to
cook and eat hot food. At the same time, reduced energy prices ease pressure on the household
budget, which may also improve child nutrition by providing them with a more adequate and
diverse diet and better access to health care facilities and information.
Under the simplified assumption that all households face the same unit prices, the share
of subsidies benefits for a given household and for a given commodity is defined as the share of
household consumption in the total national consumption of that commodity. The hypothesis
that households across the country face the same unit price can be a strong one. This is especially
true for items whose unit consumer price (and, thus, per unit subsidy) varies by consumption
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blocks (i.e. electricity) or for those commodities traded also in black markets (i.e. LPG bottles) thus
resulting in differentiated unit prices (and subsidy rate). With the proposed standard approach
we also implicitly assume that all households have access to such subsidized goods and that
installation costs are the same across the country, which in some cases (e.g. electricity and LPG)
seems not to be the case.
In what follows, we consider five energy products, namely LPG, Gasoline and Diesel15,
Kerosene, Electricity and Natural Gas. Incidence analysis of energy subsidies shows that in general
energy subsidies are regressive, i.e. benefit the richer income groups disproportionately. As is
shown in the figures below, richer households benefit more from universal subsidy in energy than
the poorest, as the share of subsidy benefits increase with income. The overall regressive pattern
of energy subsidies can be explained by the fact that the subsidized good must be purchased in
order to receive a benefit and wealthier households purchase more energy. Note that the
irregular distribution of subsidies for kerosene is essentially due to the different patterns of this
commodity’s consumption by urban and rural households.
Figure 9: Gasoline subsidies Distribution by Decile16

Source: Authors’ estimation based on HIECS 2010-2011

15

In the following incidence analysis, given the low consumption level of Gasoline and Diesel, we
aggregate them into one category called Gasoline.
16
The deciles are based on household per equivalent adult expenditures.

19

Figure 10: Electricity subsidies Distribution by Consumption Decile

Source: Authors’ estimation based on HIECS 2010-2011

Figure 11: LPG subsidies Distribution by Consumption Decile

Source: Authors’ estimation based on HIECS 2010-2011
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Figure 12: Natural Gas subsidies Distribution by Consumption Decile

Source: Authors’ estimation based on HIECS 2010-2011

Figure 13: Kerosene subsidies Distribution by Consumption Decile

Source: Authors’ estimation based on HIECS 2010-2011
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While subsidies are generally regressive, their distribution across income groups differs
by product. As might be expected, subsidies for gasoline and diesel (used generally for
transportation) as well as the electricity are the most regressive. The problem is less pronounced
for kerosene, which is largely used by the poor for cooking and heating. The results presented in
the figures below confirm these conclusions and show that kerosene subsidies are more equally
distributed.
It should be noted that subsidy incidence varies considerably between areas of residence.
According to the results, the distributional impact of subsidies on the main energy products differs
significantly between rural and urban areas. As shown in Figure 30 and 31 in Annex 1 (in Volume
2), while the distribution of LPG subsidy benefits are, on average, comparable across rural
household consumption deciles, their benefits in urban area are clearly regressive. For example,
the first decile (poorest 10% of the population) receives, on average, 3.7% of the total benefits
from LPG subsidies distributed in urban areas, compared to 18.7% for the richest decile. The same
remark applies to kerosene and, a fortiori, to electricity, for which benefit incidence is clearly
regressive (see Figures 34-35 in Annex 1). These results are explained by the fact that that benefits
depend on household purchasing decisions and increase with the level of expenditures on energy
commodities.
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2.3.
Simulated impact of energy subsidy cuts on child
poverty
2.3.1.

Methodology

In what follows we provide a brief outline of the methodology followed. The detailed
methodology used to evaluate the impact of energy prices increases is presented in Annex 2, and
the theoretical framework is outlined in Annex 3 (see Volume 2 of this paper).
Price increases:
Here we consider a scenario of a hypothetical uniform price increase of 50% for all energy
products, namely: LPG, Gasoline, Kerosene, Gasoil, Fuel oil and natural gas. The increases of
natural gas price will especially impact the electricity price. As mentioned before, the
consequences of the considered scenario are twofold. First, the direct effect on real household
income results from higher fuel prices for cooking, heating, lighting and private transport. Second,
beyond their immediate effects on household incomes, higher energy prices carry through to
production costs and incomes across the entire economy. These second round or indirect effects
are ultimately passed onto consumers.
In order to estimate the impact of higher energy price on the rest of the economy, we rely
on the price-shifting model proposed by Coady and Newhouse (2006), hereafter CN2006. This is
a standard input/output analysis to compute the changes in non-petroleum product prices
resulting from changes in petroleum product prices used as inputs in each sector of the economy.
A full description of CN2006 model is given in the Annex 4 (volume 2).
In our case, according to the 2009/2010 IO Table, we consider 23 economic sectors (see
Table 4) among which we distinguish 6 petroleum refineries subsectors (Natural gas, LPG,
Gasoline, Kerosene, Gasoil, Fuel Oil). We assume that prices in these sectors are controlled by the
government, and any increases in such prices are fully passed onto other sectors. Further, price
change in electricity will be evaluated through the increases in natural gas price (main input to
produce electricity).
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Energy sectors
1. Natural Gas
2. LPG
3. Gasoline
4. Kerosene
5. Gasoil
6. Fuel Oil

Table 4: Sector in 2009/2010 IO Table
Non energy sectors
1. Agriculture, forestry and fishing
2. Other mining
3. Food
4. Beverage and tobacco
5. Textiles and leather
6. Other chemicals derivatives and non-metallic mineral
products
7. Electricity and Water Distribution
8. Other manufacturing
9. Construction
10. Trade
11. Transport and warehousing
12. Hotel and restaurants
13. Other services (private)
14. Education
15. Health
16. Other public services
17. Crude oil extraction

Table 5 shows the impact of 50% increases of energy prices on the other sectoral prices.
Unsurprisingly, results show that the most important price change would be in electricity sector
(natural gas intensive industry) with more than 33% increase, followed by wood, paper, and
manufacturing industries. The impact on agriculture price seems very limited (0.78%), as such
sector is, according to the 2009/2010 IO, less energy-intensive.
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Table 5: Impacts of 50% energy Price Increases on Sectoral Prices
Sector
Price Change in %
Agriculture, forestry and fishing
0.78
Other mining
9.89
Food
3.34
Beverage and tobacco
0.87
Textiles and leather
10.69
Other chemicals derivatives and non-metallic mineral products
4.18
Electricity and Water Distribution
33.60
Other manufacturing
12.79
Construction
10.45
Trade
4.46
Transport and warehousing
8.03
Hotel and restaurants
7.26
Other services (private)
3.09
Education
2.89
Health
4.63
Other public services
3.69
Crude oil extraction
1.00
Note: the methodology followed to estimate the indirect price effect produces a linear price impact; it is then
straightforward to estimate the resulting indirect effect on prices under a 30% and 100% price increase in the
energy products.
Source: Authors’ estimation based on I/O Table

The estimated price increases on different sectors will negatively impact the real level of
household expenditure and hence poverty measures and distribution. The magnitude of such
impact following the increase in prices on household welfare depends obviously on consumption
patterns across household groups, and expenditures categories. In this study, we rely on King’s
(1983) approach and use the concept of equivalent income, in order to evaluate these effects on
expenditure level and hence on any poverty and welfare index. See a more detailed presentation
of the methodology in Annex 5 (volume 2 of this paper).

2.3.2.

Simulation results

In what follows we present the results for three alternative reform scenarios: respectively 30%
(sim1), 50% (sim2), and 100% (sim3) increases in energy product prices.

The impact of the reform on real expenditures
Simulation results presented in Figure 14 show that a 30% increase in fuel prices induces
a negative impact (a decrease) on real household expenditures, varying from 2.53% for the
poorest quintile to 3.11% for the richest one. From a distributive standpoint, our results suggest
that the impact of price increases on welfare is slightly progressive or relatively distributional
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neutral, as the impacts are quite similar across consumption quintiles. As can be seen in the
figures below, these impacts increase roughly proportionately with the increase in fuel prices.
However, it is important to note that low access to energy products (especially electricity) among
poor and rural households can lead us to underestimate the impact on welfare among those with
access. Our results reflect the substantial leakage of subsidy benefits to higher income groups and
show that energy subsidies are regressive, targeting the rich proportionately more than the poor.
Concerning the direct effect of prices increases, the simulated increases in energy product
prices generate an average direct effect on real expenditures varying respectively from 0.28%
(sim1), 0.42% (sim2), to 0.68% (sim3). The relatively small direct effect is not surprising given that
the shares devoted to energy (excluding electricity) by households and, in particular, among the
poorest categories are relatively low17. Furthermore, this result suggests that a high proportion of
energy products (excluding electricity) is for production intermediate consumption use. It is worth
mentioning that the most important share of direct effects is generated from increases in LPG
price and to a lesser extent from Gasoline and Diesel. This is due to the consumption patterns of
these commodities across the different deciles (see Annex 6 for more details in that). Finally, we
note that the magnitude of direct effect does not vary considerably across regions and area of
residence (urban/rural)18.
The indirect effects on real household expenditure are substantially larger compared to
direct effects. Our simulations show that these effects are estimated on average at 2.5% (sim1),
4.1% (sim2), and 7.6% (sim3). For the three scenarios considered here, the indirect effects account
for more than 90% of the total effect, defined as the sum of direct and indirect effects. Overall,
the potential total impact is relatively large, even if our approach may lead to an overestimation
(recall that behavioural adjustments in the economy are not accounted for). Hence, our estimates
could be interpreted as a short run effect or as an upper bound on the long run impact of the
reform.
These results suggest that the potential impact of the reform on household welfare level
and poverty would be important as we will discuss later. Also, with such an approach, we should
emphasize that the improvements in economic efficiency and productivity following a subsidy
removal or rationalization are not taken into account.

17

See Annex 6 for the expenditures patterns on energy products.
For the sake of brevity, intermediate calculations and Figures by area and region are not reported here.
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Figure 14: The effect of the reform on expenditures by quintile (sim1)

Source: Authors’ estimation based on HIECS, 2010-2011

Figure 15: The effect of the reform on expenditures by quintile (sim2)

Source: Authors’ estimation based on HIECS, 2010-2011
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Figure 16: The effect of the reform on expenditures by quintile (sim3)

Source: Authors’ estimation based on HIECS, 2010-2011

The effects on poverty19
Table 6 presents the potential effect of expenditures decreases on child poverty. It shows
that poverty impact of 30% increases in energy prices (Simulation 1) would increase the incidence
of poverty by about 2 percentage points, raising hence child poverty from 27% to 29% (see section
2 for poverty overview). Naturally, other scenarios simulating a greater increase in energy prices
induce larger effects on poverty attaining 6.7 percentage points in the case of doubling of energy
prices.
Table 6: The potential effect on child poverty according to different scenarios, in percentage
points
Poverty
Simulation 1 Simulation 2 Simulation 3
change in energy prices:
Index
30% increase 50% increase 100% increase
1.91
3.26
6.67
∆ Incidence of Poverty
Standard error

(0.26)

(0.35)

(0.49)

∆ Poverty gap

0.56

0.93

1.86

Standard error

(0.02)

(0.03)

(0.1)

0.2

0.3

0.7

∆ Severity of Poverty
Standard error

(0.01)

(0.01)

(0.02)

Source: Authors’ estimation based on HIECS, 2010-2011

19

Poverty and Inequality analysis is carried out with DASP (Araar and Duclos, 2007)
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The figures below show the results for the first and second-order poverty dominance test,
and suggest that the results presented in Table 6 are not sensitive to either the poverty line or
the poverty measure used. Poverty variation is non-negative for any choice poverty line,
suggesting that subsidy cuts lead unambiguously to increasing poverty, even if the magnitude of
change on poverty incidence depends on the chosen poverty line.
Figure 17: Robust evaluation of the impact on poverty (simulation 1)

Source: Authors’ estimation based on HIECS, 2010-2011

Figure 18: Robust evaluation of the impact on poverty (simulation 2)

Source: Authors’ estimation based on HIECS, 2010-2011
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Figure 19: Robust evaluation of the impact on poverty (simulation 3)

Source: Authors’ estimation based on HIECS, 2010-2011

Results presented in Table 7 show that children residing in rural areas will be
disproportionately affected by the price increase. The impact on rural child poverty is
approximately twice the effect that could affect urban children. Table 8 gives the estimated
impact of reform on child poverty by region. As can be shown, Upper Egypt (essentially rural)
governorates, followed by Lower Egypt governorates will be significantly more affected than
other regions.
From a policy perspective, these results are important for the design of
appropriate and immediate mitigation measures to reduce the negative short-run impact of the
reform on child well-being.
Table 7: Impact on child poverty by area, change in poverty in percentage points

∆ incidence of

Simulation 1
Simulation 2
Simulation 3

Poverty
Urban
1.3
2.3
4.7

Rural
2.4
3.9
8.0

Source: Authors’ estimation based on HIECS, 2010-2011

Table 8: Impact on child poverty by region, change in poverty in percentage points

∆ incidence of Poverty
Urban Gov
Simulation 1
0.9
Simulation 2
1.6
Simulation 3
2.8

Lower Egypt Upper Egypt
2.0
2.4
3.5
3.8
7.1
8.0

Source: Authors’ estimation based on HIECS, 2010-2011
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2.4.

Concluding remarks

In this section we assessed the distributional impact of the reform of energy subsidy in
Egypt, by estimating the impact of prices increase across household groups and specifically on
child poverty, under various scenarios. As expected, simulations show that in general while the
direct impact of subsidy would be modest, the indirect effect induced by price inflation can be
relatively large. Our results of IO analysis show that adjusting prices of energy products by 50%
would induce huge indirect effect with an increases in electricity prices by around 33%, transport
by 4.8% and textile (6.4%) and to lesser extent food (2%), education and health around 1.77 and
2.8% respectively. Our results show that approximately 90% of the total impact comes through
the indirect effect of the reform on prices of non-energy products.
The impact on welfare distribution is quasi neutral, as the decrease in real household
expenditures is comparable across income categories. From a policy perspective, such results
suggest that the current energy subsidy system is inefficient to protect the poor and vulnerable
population from energy price increases.
Unsurprisingly, in the absence of any mitigation measures (e.g. targeted cash transfers),
subsidy cuts induce an immediate increase in child poverty. Indeed, the significant increases in
the prices of the main expenditures categories, in particular electricity and transport, would
increase child poverty by 2 to around 7 percentage points, depending on the extent of energy
price increases. Also we note that the reform adversely impacts children living in rural areas and
Upper Egypt most.
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3. CGE-micro simulation analysis
In this section we use a combined computable general equilibrium (CGE)-microsimulation model to analyse the impacts of fuel subsidy reforms and a compensatory child cash
transfer program on child poverty and inequality. The model is designed to capture the strong
economy wide impacts of these major reforms and their diverse direct and indirect impacts on
household income and consumption. These results are then used to study how child poverty
and inequality evolves in the short and medium (up to 2017/18) terms under various policy
scenarios.
The results of this analysis generally reinforce those of the preceding, partial-equilibrium
analysis, but are not strictly comparable. First, they include important general equilibrium
effects of these reforms on the whole structure of the Egyptian economy. Second, they take
account efficiency gains, which are ignored in the preceding analysis, yet appear to be quite
important. Fourth, the simulation scenarios are slightly different. Whereas the preceding
analysis examined an increase of 30, 50 and 100% in energy prices, the CGE micro-simulations
are based on a plan shared by the Ministry of Finance (the plan covered the FY13 to FY18 and
was provided to the research team in May 2013) of the subsidy reductions for each source of
energy20. However, for comparison purposes, by 2017-2018 (the last year of the CGE-microsimulation analysis) the changes in energy prices range roughly between 50 and 100%, which
makes them broadly comparable to the second and third simulations in the partial-equilibrium
analysis presented above. Note, finally, that the analysis of child cash grants as a compensatory
mechanism is only analysed in the CGE microsimulation analysis.
The following two sub-sections present the methodology adopted for this study21. This
consists of two components: a macro model to simulate the changes in prices, incomes and
employment for the various policy scenarios; and a microsimulation model to analyse the child
monetary poverty and distributional impacts of these changes. We then set out the series of
scenarios to be conducted to simulate fuel subsidy reform and various child cash transfer
measures to accompany this reform. The final sub-section presents and discusses the simulation
results.

3.1.

The macro model

The macroeconomic simulations are done through a recursive dynamic computable general
equilibrium model, based on the PEP 1-t standard model22. It is adapted to the Egyptian

20

Note that, in both types of analysis, electricity prices rise indirectly, as a result of the increase in the
prices of energy sources used in its production.
21
A review of the literature on techniques of analysis of fuel subsidy reform and empirical results is
provided in Annex 11 and a review of past studies on fuel subsidy reform in Egypt is provided in Annex 12.
22
www.pep-net.org/programs/mpia/pep-standard-cge-models
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economy and to the issues to be tackled. Only the differences from PEP 1-t are presented below.
The theoretical framework and complete empirical model are presented in Annexes 7 and 8.

3.1.1.

Production

Industries, denoted by subscript J, are distinguished between energy sectors (JENE) and others
(JNENE), as their production processes are assumed different.
Table 9 : Sectors in the Social Accounting Matrix (SAM) for 2009/2010
Energy sectors (JENE)
Crude oil extraction
Natural gas extraction
Petroleum refineries
Utilities (electricity)

Non energy sectors (JNENE)
Agriculture, forestry and fishing
Other mining
Food
Beverage and tobacco
Textiles and leather
Wood paper and printing
Other chemicals derivatives and non-metallic mineral products
Manufacturing of metal products
Other manufacturing
Construction
Trade
Transport and warehousing
Hotel and restaurants
Other services (private)
Public education
Public health
Other public services

Energy sectors
It is standard to model production using nested production functions between the different
inputs (labour, capital and intermediate consumption). Furthermore, in a dynamic framework, in
each period the stock of capital for each sector is fixed and determined by past investment.
Most of the time, labour and capital are assumed to be substitutes, whereas intermediate
inputs are perfect complements (Leontief function). Thus, in a given period, production can
increase only if the sector hires more workers.
In the case of the energy sectors, which are all highly capital intensive, we assume that total
production is directly determined by the stock of capital (proportional relationship) and that
there are no substitution possibilities between inputs. Mathematically, the stock of capital
KD jene,t at period t determines value added, VA jene ,t , and thus labour demand LD jene,t :
VAjene,t =

KDjene,t
KVA
β jene
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LDl, jene,t = βlLVA
, jene ⋅VAjene,t
Value added and total intermediate consumption, CIjene,t , constitute fixed proportions of total
output, XSTjene,t , and intermediate consumption of each input, DIi, jene,t , is determined using fixed
proportions as well (Leontief technology):

VAjene,t = vjene⋅ XSTjene,t
CIjene,t = iojene ⋅ XSTjene,t
DIi, jene,t = aiji, jene⋅ CIjene,t
KVA
KVA
Where β jene , β jene, v jene, iojeneand aiji, jene are all fixed parameters calibrated from the SAM.

Overtime, the production of the energy sector grows according to the capital investments made
in these specific sectors, and investment in each sector depends mainly on its profitability,
relative to the other sectors. Figure 20below depicts the production structure for the energy
sectors.
Figure 20: Structure of production in the energy sectors
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Most energy sectors produce only one output, i.e. crude oil, natural gas or electricity. Refineries,
however, produces different types of fuels: gasoline, kerosene, LPG, gas oil (diesel), and fuel oil.
A barrel of crude oil can only yield a certain quantity of each type of fuel and thus it is assumed
that the production of each fuel by the refineries is a fixed proportion of total output.
XT

Mathematically, the production of each type of fuel, XS jpet,iene,t , is a fixed proportion, βjpet,iene, of
total refinery output, XST jpet ,t .
XT
XSjpet,iene,t = β jpet
,iene ⋅ XSTjpet,t
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In standard CGE models, the producer is assumed to follow a CET (constant elasticity of
transformation) function in allocating sales between the domestic market and exports, which is
consistent with the hypothesis that producers react to prices they receive on each market.
However, in the case of refined petroleum prices are determined by the government. As we
mentioned before, total local supply is fixed and determined by installed capacity. At the
regulated price, if local demand exceeds local supply, the difference will be imported (at world
prices) and sold on the market at the regulated price. Conversely, if local supply exceeds local
demand, the difference will be exported (at world prices).
In standard CGE models, prices are determined by the equilibrium between supply and demand,
and world prices are assumed fixed. For natural gas and fuels, prices are assumed to be fixed,
even on the domestic market. Subsidies are thus implicit and are determined such that the price
received by the producer (inclusive of the subsidy) covers the costs of production (and/or
imports).

Other sectors
Production is modelled differently for the non-energy sectors. Energy consumption in other
sector is assumed to be proportional to the capital used; in other words, the quantity of energy
consumed depends on the equipment used. Energy sources are assumed to be imperfect
substitutes to capital, and productive activities can use less energy per unit of output if they
invest in less energy-intensive technologies. The relative price of energy to capital is thus crucial
in determining the incentive to use energy-intensive equipment. Mathematically, the capitalenergy composite input, KENE jnene , t , is characterized by a CES (Constant elasticity of
substitution) between capital, KD jnene ,t , and energy, ENE

jnene , t

.

− ρ KE
− ρ KE
 KE
jnene
jnene 
KE
KENE jnene ,t = B KE
jnene ⋅  β jnene ⋅ ENE jnene ,t + 1 − β jnene ⋅ KD jnene ,t 



(

)

−

1

ρ KE
jnene

Cost minimization yields the following relative demand for each input, which depends on the
relative prices of capital R jnene ,t and energy PENE jnene ,t :
ENEjnene,t
KDjnene,t
KE

KE

KE
 β jnene
R jnene,t 
=
⋅

KE
1 − β jnene PENEjnene,t 

KE

σ KE
jnene

KE

where Bjnene, β jnene, ρ jnene, σ jneneare parameters.
It is further assumed that there are some substitution possibilities between the capital/energy
composite input and labour, LD 'lsalw ' jnene ,t . Once again, a CES technology is chosen to represent
the imperfect substitutability between the two, and cost minimization, based on the price of
each input, PKENE jnene , t and W 'lsalw ',t , respectively, determines the relative demand for each of
them.
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LK jnene ,t = B

LD'lsalw', jnene,t
KENEjnene,t
LK

LK

LK
jnene

− ρ LK
− ρ LK
 LK
jnene
jnene 
LK
⋅  β jnene
⋅ LD 'lsalw ', jnene ,t + 1 − β jnene
⋅ KENE jnene ,t 



(

LK
 β jnene
PKENEjnene,t 
=
⋅

LK
W'lsalw',t 
1 − β jnene

LK

)

−

1

ρ LK
jnene

σ LK
jnene

LK

where Bjnene, β jnene, ρ jnene, σ jneneare parameters.
In some sectors, value added, VAjnene,t , includes wages, capital income and mixed income. The
latter is assumed to reflect the presence in these sectors of self-employers, whose income is a
mix of wages and profits. Self-employer labour, LD 'lsemp ', jnene , t , is thus considered to be a
substitute to composite capital and salaried workers, LKjnene,t . A CES represents the imperfect
substitution between the two inputs and, once again, cost minimization subject to the price of
each input, W'lsemp ',t and WR jnene , t respectively, yields relative demand.
− ρVA
− ρVA
 VA

jnene
jnene
VA
VA jnene,t = BVA
β
LK
1
β
LD
⋅
⋅
+
−
⋅
jnene  jnene
jnene ,t
jnene
'lsemp ', jnene ,t 



(

LK jnene,t
LD'lsemp', jnene,t

 β VA
W'lsemp',t 
jnene
=
⋅

VA
1 − β jnene WRjnene,t 

)

−

1

ρ VA
jnene

σ VA
jnene

The rest of the production structure is similar to the energy sectors. Hence, value-added and
intermediate consumptions are fixed proportions of total output. Figure 21 below depicts the
production structure for non-energy sectors.
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Figure 21: Structure of production in the non-energy sectors
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Modelling of the supply side for the non-energy commodities is pretty much standard. Each
sector can sell either on the domestic market or export at world prices; commodities sold on
each market are assumed to be heterogeneous and the quantity sold on each market depends
on prices and on the ease for the producer to switch from one destination to the other.
Imports are modelled symmetrically. Commodities are assumed to be heterogeneous according
to their origin, i.e. the quantity purchased on each market depends on prices and on the degree
of substitutability for consumers between the commodities. On the domestic market, prices
adjust in order to clear markets and world prices are assumed to be exogenous.
Figure 22: Supply and demand for non-energy commodities
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3.1.2.

Labour market

Most of the time, CGE modellers assume that there is no or fixed unemployment and that the
wage rate adjusts to clear the labour market. In the case of Egypt, though, this hypothesis might
not be suitable as unemployment and, most of all, under-employment is a major concern in
Egypt, with some improvements registered between late ‘90s and 2000’s (see Assaad, 2007) and
a sharp deterioration between 2010 and 2012 (see above in the text). Hence, it is assumed that
there can be unemployment on the market for salaried workers and that unemployment is
negatively related to the real wage rate (wage-curve). Salaried workers who cannot find a job
add to the supply of self-employed workers, for whom it is also assumed that there can be
unemployment, which is negatively related to the real wage rate. This makes it possible to
capture labour movement from one sector to another (i.e. from wage worker to self-employed),
possibly passing through unemployment, as it seems to be sometimes the case in Egypt.

3.1.3.

Data

The CGE model is built on a SAM that was constructed for 2009/201023, based on the national
accounts24 (NA; Ministry of Planning) and on the 2008/2009 Supply and Use Tables (SUT;
CAPMAS).
The national accounts describe the value of output, GDP at factor costs and intermediate
consumption for 32 activities and are used as benchmark in order to replicate 2009/2010
macroeconomic identities, such as GDP at market prices and at factor costs. The SUT describes
the complete structure of production and consumption for 81 commodities and 64 industries.
Additional data on the sources of government income and its expenditures were used to
complete the SAM and economic projections from IMF, released in April 2013, serve as
benchmark to describe the evolution of the economy over time.
Reconciling the data between the different sources posed a number of challenges. The first is
that the national accounts do not include energy subsidies.
Table 10 : GDP for 2009/2010, according to National Accounts (LE billions)
GDP at factor cost

1,150.6

+ taxes

83.0

- subsidies
= GDP at market prices

-27.0
1,206.6

Source: http://www.mop.gov.eg/PDF/2009-2010.pdf

23

Year 2009/2010 was chosen following discussions with MoF, who suggested that this would be
representative of a “standard” period, i.e. not influenced by the worldwide crisis or revolution.
24
http://www.mop.gov.eg/PDF/2009-2010.pdf
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Fiscal data shows total subsidies of 93.5 LE billion, thus the value in the national accounts are
short by 66.5 LE billions, which corresponds exactly to the subsidies on energy commodities.
This implies that:
•
•

Either GDP at market prices is overestimated (in other words, the prices used are not the
regulated prices)
Or, GDP at factor cost is underestimated (in other words, if prices were not regulated, then
the industries would yield greater profits).

We assumed that the second option is more representative of the situation, i.e. the
government, through its public enterprises, cuts its profits in order to supply energy
commodities at a regulated price below what it would have been otherwise.
In the SAM 2009/2010, we thus obtain:
Table 11 : GDP for 2009/2010, according to SAM (LE billions)
GDP at factor cost
+ taxes
- subsidies
= GDP at market prices

1,217.1
83.0
-93.5
1,206.6

In other words, GDP at market prices is consistent with National Accounts data, but GDP at
factor costs is greater to account for energy subsidies.
The second challenge we faced is that in both NA and SUT, the crude oil and natural gas
extraction are aggregated into one single sector/commodity, and all refined petroleum products
are aggregated.
Given that the purpose of this analysis is to assess the impact of reducing subsidies on specific
energy commodities, we could not treat subsidized fuels as one homogenous commodity. It was
agreed that the refined petroleum commodity should be disaggregated it into multiple fuels, i.e.
LPG, kerosene, gasoline, gas oil, and fuel oil and other products. To do so, we used data on
production and consumption from CAPMAS, data on subsidy per fuel from MoF, data from IEA
and a SAM for 2006/2007 (Abouleinin et al. 2009).
As can be anticipated, there were some discrepancies between the different sources. To make
the best possible use of all data available it was decided to:
•
•

Stick as much as possible to the 2009/10 national accounts, in order to reproduce the
macroeconomic aggregates;
Remain as close as possible to the SUT 2008/2009 for the structure of the economy;
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•

Make sure that the fiscal data is consistent with MoF information, in particular regarding
the repartition of subsidies between energy commodities.

3.2.

The microeconomic model

The distributive and welfare effects of the price subsidies’ reform, as well as of social protection
schemes, are estimated through a microsimulation component, which is combined with results
from the CGE model. The microsimulation component makes it possible to identify which
individuals are most likely to be affected by the macroeconomic changes. This is particularly
relevant as the main focus of our analysis is a specific group of the population, i.e. children, and
because the CGE alone cannot look at the evolution of within-group inequality.
To do so, we followed a top-down macro-micro simulation framework with explicit modelling of
microeconomic behaviour. Some behaviour (notably labour force participation, employment
status and consumption choices) is, indeed, likely to be affected in response to results obtained
from policy simulations in the macro model. Macro results on variations in prices, employment
and revenues serve as the key inputs to the microeconomic analysis policy. In this study we only
look at the monetary dimension of child poverty and how this is potentially affected by the fuel
price subsidy reform as envisaged in Egypt. Because of data limitations we could not expand the
analysis to other (non-monetary) poverty dimensions.
Hereafter we provide a brief description of the microsimulation component. A fully detailed
description of the methodology developed for the microsimulation models, as well as how the
CGE results are integrated in a consistent manner, is provided in Annex 9. The microsimulations
are composed of two main modules: income generation and real consumption.
We start with the income generation module, aiming first to identify those individuals who will
migrate between different occupational choices in response to the macro shocks, and then to
estimate the new vectors of wages and revenues from working activities. At the end of this
module, we obtain the new total household income for each year of simulation. The absolute
change in income, relative to the vector observed at the base year, is then added to total
household consumption, assuming fixed total savings. After some necessary adjustments
(household composition, and spatial and temporal differences in prices), we use real per adult
equivalent household consumption for poverty and distributive analysis. We abstract from all
issues of intra-household allocation which, while justified, go beyond the scope of this study.
Instead, we assume that a child is poor if s/he lives in a household that is poor.
According to the methodological framework we follow, the fuel price subsidy reform is expected
to affect child well-being through changes in employment, income and prices (consumer prices
and wages). The final impact depends on the relative size and direction of these changes, but
also on household initial income, factor endowments and consumption preferences.
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The microsimulation module also serves to model the different compensatory social protection
schemes proposed below.
The dataset used for the micro analysis is the nationally representative 2010/11 Household
Income, Expenditure and Consumption Survey (HIECS), which includes around 15500
households and 68000 individuals. The survey also provides sampling weights, which are used to
extrapolate to national totals. However, the estimates and simulations shown in this study are
based on a representative 25% random selection of the full sample, as provided by CAPMAS.
Results should then be analysed with some caution.

3.3.

Simulation scenarios

The model presented above is used to simulate various scenarios in order to better understand
the impacts of the fuel subsidy reform and various possible designs of a child cash transfer
program as an accompanying measure. Initially a reference scenario is elaborated in the
absence of any fuel subsidy reform or cash transfer mechanism. The first policy scenario consists
in the implementation of fuel subsidy reform without cash transfers to assess the impacts of the
reform alone. This is followed by three alternative scenarios for introducing a child cash transfer
differing by the amount of transfer and the targeting mechanism. In all cases, simulations run
from 2009/10 to 2017/18.

3.3.1.

Reference scenario

The reference scenario depicts the Egyptian economy as it would be without any changes in the
energy policy. The levels of total energy subsidies are given for the 2009/10 to 2012/13 period
and are assumed to maintain the same ratio to GDP as 2012/13 in the following periods. The
repartition of the subsidy between types of fuel is assumed to be the same as 2009/2010
throughout. The levels of subsidies (total and per type of fuel) are presented in Table 12.
Predictions from the IMF25 were used to estimate the average real GDP growth rate (roughly
4.5% per year) for the simulation period. It is important to note that the GDP forecasts from IMF
vary from one year to the other as they take into account, among other things, political and
economic aspects that are not fully accounted for in a CGE model. Labour supply is assumed to
grow at the same rate as CAPMAS estimates for Egypt’s total population26. We further assumed
that current and investment public spending would grow at the same rate as GDP.

25

Downloaded from http://www.imf.org/external/pubs/ft/weo in April 2013. Those are the estimated
and projected GDP growth rate extracted from IMF:1.78% for 2011; 1.96% for 2012; 3.03% for 2013;
4.51% for 2014; 6.00% for 2015; 6.49% for 2016 and 6.51% for 2017.
26
Specifically, we applied the following annual population growth rates: 2.09 for 2009, 1.81% for 2010,
1.75% for 2011, 1.71% for 2012, 1.67% for 2013, 1.63% for 2014, 1.58% for 2015, 1.54% for 2016, 1.54%
for 2017. Also note that in the micro-simulation model, this is done by following a common “static ageing”
technique, as proposed by Deville and Särndal (1992). These authors developed a linear algorithm that
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Table 12: Cost of subsidy per fuel type in the reference scenario (Million EGP)
Natural gas
LPG
Gasoline
Kerosene
Gas oil
Fuel oil
TOTAL

2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18
6,542
6,536 16,706 22,426 23,963 25,576 27,264 29,029 30,874
14,009 14,386 17,794 19,952 20,879 21,858 22,892 23,984 25,135
11,800 12,013 15,389 17,303 17,866 18,438 19,020 19,610 20,208
41
41
84
108
115
123
130
139
147
24,794 25,218 32,142 36,093 37,372 38,702 40,088 41,533 43,041
9,338
9,486 13,420 15,660 16,366 17,110 17,894 18,722 19,597
66,524 67,680 95,535 111,542 116,561 121,807 127,288 133,016 139,002

3.3.2.

Policy scenarios

In all simulations, energy subsidies are gradually reduced following a reform plan suggested by
the MoF (see Table 13). At the end of the reform, fuel subsidies are almost eliminated, as can be
seen by comparing Table 12 and Table 14 . In fact, in 2017/18, the reference level of subsidy
reaches 139,002 million EGP (Table 12), whereas they are reduced by 138,687 million EGP under
simulations.

helps, in our specific case, in modifying year by year the sampling weights in a way that the total
population represented in the sample corresponds exactly to the macro projections.
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Table 13: Energy Subsidy Cuts in the Medium Term (Million EGP)
2012/13 2013/14 2014/15 2015/16 2016/17 2017/18
Total Cuts
13,357 58,427 71,246 87,445 106,719 129,038
1. Diesel
4 24,355 25,624 27,198 29,040 31,090
Smart card (for all sectors)
4 24,355 25,624 27,198 29,040 31,090
2. Gasoline
84 9,434 9,925 10,535 11,249 12,042
Smart card (for all sectors) and increasing prices
84 9,434 9,925 10,535 11,249 12,042
for octane 95 from December 2012
3. Fuel Oil
5,396 9,707 10,517 12,021 13,441 14,389
Increasing prices for electricity from 1000 to 2300
4,661 6,407 6,741 7,155 7,639 8,178
LE/Ton from January 2013
Increasing prices for other sectors and industries
from 1000 to 1500 LE/ton (exclude bakeries and
288
741
780
828
884
947
food industries) from February 2013
Increasing prices for brick industry to 1620
31
77
81
86
92
98
LE/Ton from February 2013
Increasing prices for cement industries to 6
416 2,481 2,611 2,771 2,959 3,168
$/Mbtu from February 2013
Increase fuel oil prices by 25 % starting February
0
232
586
622
664
711
2014
Increase fuel oil prices by 25 % starting February
0
305
777
830
888
0
2015
Increase fuel oil prices by 25 % starting February
0
0
0
405 1,037 1,110
2016
4. Natural Gas
7,415 10,334 10,873 11,540 12,322 13,192
Increase prices for electricity from 26 piasters to
2,955 4,372 4,599 4,882 5,213 5,581
44 piasters per m3 from January 2013
Increase prices for household from 15 piasters to
32
65
69
73
78
83
20 piasters per m3 from January 2014
Increase prices for non-energy intensive users
815
834
878
932
995 1,065
from 2.25 $/Mbtu to 3 $/Mbtu
Increase prices for energy intensive users from 3
2,862 2,932 3,084 3,274 3,496 3,742
$/Mbtu to 4 $/Mbtu
Extra increase in prices for cement industry to 6
752 2,131 2,242 2,380 2,541 2,720
$/Mbtu and bricks industry to 3.95 $/Mbtu
5.Liquified Petroleum Gas
457 2,597 2,732 2,900 3,097 3,315
Distributing butagas cylinders through smart
0 2,597 2,732 2,900 3,097 3,315
cards
Other petroleum products (Not Subsidized)
0 2,000 2,069 2,177 2,310 2,467
Extra Non-Identified Reforms as a % of GDP
0
0 9,506 21,074 35,261 52,543
Source: Reform plan provided by MoF in May 2013

As can be seen, the plan put forth indicates very specific policies regarding prices and are
assumed to yield specific savings in terms of subsidy costs. However, in the model, prices and
subsidies cannot be both fixed at the same time. Either the proposed changes in prices are
introduced and the subsidy cost is endogenously calculated, or the subsidy is reduced by a given
amount and the prices are determined by the model. Given the general equilibrium effects, it is
to be anticipated that the measures suggested will not produce the exact amount of subsidy
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reduction. It is hence assumed that the subsidy for each fuel is reduced by the expected amount
and the regulated prices adjust accordingly.
Furthermore, some policies would require a more disaggregate model. For example, gasoline is
not distinguished by octane level and, consequently, we cannot introduce an increase in the
price of one specific octane level. In these cases, the policy is implemented on the aggregate
commodity and will thus influence the average price for all octane levels.
In contrast, some policies are not specific. For example, it is assumed that “non-identified
reforms” would further reduce the cost of energy subsidies. In this case, we assumed that this
would be achieved through a proportional reduction in subsidies for all fuels.
Finally, it is not possible to reduce subsidies on fuels that were not initially subsidized. The plan
that is implemented in the model hence does not take into account reforms affecting “other
petroleum products”.
Table 14: Simulated subsidy reductions (Million EGP)
2012/13 2013/14 2014/15 2015/16 2016/17 2017/18
TOTAL

13,356

56,427

69,177

85,268 104,410 126,571

4

24,355

27,625

31,503

35,937

40,755

Smart Card (for all sectors)

4

24,355

25,624

27,198

29,040

31,090

Increased prices

0

0

2,001

4,305

6,897

9,665

2. Gasoline

84

9,434

11,227

13,369

15,865

18,646

Smart Card (for all sectors) and
increasing octane 95

84

9,434

9,925

10,535

11,249

12,042

Additional increase in prices

0

0

1,302

2,834

4,616

6,604

5,396

9,707

11,526

13,983

16,357

18,601

4,661

6,407

6,741

7,155

7,639

8,178

735

3,300

4,785

6,828

8,718

10,423

7,415

10,334

13,122

16,792

21,546

27,491

2,955

4,372

4,599

4,882

5,213

5,581

0

0

2,249

5,252

9,224

14,299

32

65

69

73

78

83

4,428

5,897

6,205

6,585

7,031

7,528

457

2,597

5,658

9,578

14,629

20,960

457

2,597

2,732

2,900

3,097

3,315

0

0

2,926

6,678

11,532

17,645

0

0

19

43

76

118

0

0

19

43

76

118

1. Diesel

3. Fuel Oil
Increasing prices for electricity
Increasing prices for other sectors and
industries (excluding food sectors)
4. Natural Gas
Increase prices for electricity
Increase prices for other sectors
Increase prices for household
Additional increase in prices
5. LNG
Smart Cards
Additional increase in prices
6. Kerosene
Increased prices
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Given the oil reform suggested by MoF and presented in Table 13, and given the comments
above, the following table depicts the subsidy reduction introduced in the model per type of
fuel and per type of purchaser, when relevant.
As suggested in the reform, the price paid by the electricity sector for fuel oil and natural gas
increases over time, thus increasing production costs for that sector. If electricity prices are
maintained at their current levels, then the government would need to subsidize this sector by
the exact same amount that is proposed as fuel subsidy savings, or the electricity companies
would make less profits, which would in turn translate into reduced income for the government.
In other words, maintaining current electricity prices would simply cancel out the savings
suggested by the government. Hence, the only way the government can indeed save the
proposed amount is by letting the price of electricity increase, which is what is done in the
macro model.
As agreed with the staff of the Ministry of Finance and UNICEF Egypt during a technical
workshop held in March 2013, four policy scenarios are envisaged and simulated. In the first
one, the government would only implement the above subsidy reform, without any
compensation scheme. In the three others, compensating measures are introduced in order to
mitigate the potentially negative impacts of the fuel subsidy reform on poorer households with
children. Hence, part of the subsidy savings is used to introduce child sensitive cash transfers.
Implementing such a policy would introduce administrative costs to the government and the
targeting of cash transfer would further increase these costs. Therefore, we assume that a
universal cash transfer would cost about 10% of the budget allocated to cash transfers, whereas
this would reach 20% in the case of a proxy-means targeted cash transfer27 , 28.
The cost ratios are close to levels found for well-run programs internationally (for more details,
see Grosh et al., 2008).As for the beneficiaries, we make the hypothesis that all eligible children
(i.e. all children under 18 years old and, only for targeted transfers, identified as being poor by
the proxy-means test) are entitled to receive the transfer without any ceiling on the number of
beneficiaries per household. Then, we assume that transfers are summed at the household level
and shared equitably among household members. In all simulations, fiscal savings from the
subsidy reform, net of transfers when applicable, is entirely used to reduce the fiscal deficit.
Table 15 below presents the details of the different simulations that were performed.

27

See Annex 10 for the proxy means estimates.
The simulated amount of the cash transfers’ administrative costs are in line with those adopted in
similar simulation exercises. The costs are set at slightly higher level than those found in established cash
transfer experience to potential additional factor initial costs to start the programme. It is assumed also
that institutions, when established, are effectively managing the policy, delivering the cash benefits
according to the established amounts and criteria. Another key assumption for the simulation is that the
child cash transfers is distributed among the members of the households, like the other
income/expenditure components, following the implicit equivalent scale adopted by CAPMAS for poverty
calculations.
28
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Table 15: Simulations (Million EGP)
2012/13

2013/14

2014/15

2015/16

2016/17

2017/18

13,356

56,427

69,177

85,268

104,410

126,571

0

0

0

0

0

0

Simulation 2 – 10% of savings, targeted

1,336

5,643

6,918

8,527

10,441

12,657

administrative costs (20% of budget)

267

1,129

1,384

1,705

2,088

2,531

1,068

4,514

5,534

6,821

8,353

10,126

77

321

387

470

566

676

668

2,821

3,459

4,263

5,221

6,329

Subsidy reduction (all scenarios)
Cost of the cash transfers:
Simulation 1 – No transfers

transfers received by households
unit annual transfer (EGP)
Simulation 3 – 5% of savings, targeted
administrative costs (20% of budget)

134

564

692

853

1,044

1,266

transfers received by households

534

2,257

2,767

3,411

4,176

5,063

39

161

194

235

283

338

668

2,821

3,459

4,263

5,221

6,329

unit annual transfer (EGP)
Simulation 4 – 5% of savings, universal
administrative costs (10% of budget)
transfers received by households
unit annual transfer (EGP)

67

282

346

426

522

633

601

2,539

3,113

3,837

4,698

5,696

19

79

95

116

139

166

Source: MoF and authors’ computations.
Note: see Annex 10 for the proxy means targeting criteria and estimates

3.4.
3.4.1.

Results
Macroeconomic impacts

In the reference case (BaU), the cost of subsidies on energy (SUBENE) increases steadily and
reaches about 8% of nominal GDP in 2012/13, as observed in reality (Figure 23). This level is
assumed to remain constant subsequently. This creates pressure on the government’s budget
and the current deficit29 (SG) - exceeds 4% of GDP throughout the period.
Simulations of the proposed reforms show that they markedly reduce the budget allocated to
energy subsidies (SUBENE/GDP ALL SIMS), thus relaxing fiscal pressure and allowing the deficit
to GDP ratio (SG/GDP) to fall significantly and even leading to projected fiscal surpluses by 201415. Results of simulations 3 and 4 (targeted and universal transfers of 5% of fuel subsidy savings)
do not differ significantly at the macro level and are between those of simulations 1 (no
transfers) and 2 (10% targeted transfer). They will therefore not be discussed in this section to
simplify the reading of the different graphs and figures.

29

The current deficit is the difference between government revenues and current expenditures.
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Figure 23: Energy subsidies and government deficit as % of GDP
8%
6%
SUBENE/GDP BAU
SUBENE/GDP ALL SIMS
SG/GDP BAU
SG/GDP SIM1
SG/GDP SIM2

4%
2%
0%
-2%
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2014

2015

2016

2017

-4%
-6%

Source: Author’s computations.
Note: SUBENE stands for energy subsidies, SG stands for primary fiscal balance/deficit

Smaller deficits translate into greater funds available for private investment and thus real
investment is far above what it would have been in the reference scenario (Figure 24); 33%
more in 2017 in simulation 1, compared to the BaU. Greater investment translates into higher
GDP growth rates; 16% higher in simulation 1. This performance is not significantly diminished if
the government redirected some of these savings to finance cash transfers (SIM2). In other
words, the better economic performance introduced by gradually eliminating the fuel subsidy
would still prevail, even if the government decides to compensate poorer households. In all
scenarios, unemployment levels are not affected significantly.
Figure 24: Real investment index and real GDP growth index (BaU = 1)
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Real GDP growth - SIM1
Real GDP growth - SIM2
BAU = 1
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Source: Author’s computations.
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As can be anticipated, gradually reducing energy subsidies leads to an increase in fuel prices
paid by household, which increase by 50% on average (“All energy”) by the end of the
simulation period (Figure 25) in comparison with the case where the reforms would not have
taken place (i.e. BaU scenario). LPG and gasoline prices rise most, whereas natural gas prices are
only minimally affected. As the subsidy reform implemented in all the scenarios is the same, the
impacts on fuel prices are similar, regardless of the simulation scenario (SIM1-4).
Figure 25: Consumer price index, per fuel (BaU = 1)
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2014
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2016
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Source: Author’s computations.
As energy is used in the production of other commodities, it is not surprising to see prices for
non-energy commodities rise by roughly 5% by the end of the simulation period (Figure 26).
Food prices are affected slightly more than non-food manufacturing goods and services. The
consumer price index, which factors in the increase in both energy (5% of total consumption)
and non-energy prices, is 8% higher in 2017/18 compared to what it would have been under the
BaU scenario.
Figure 26: Consumer price index, per consumption category (BaU = 1)
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In response to rising prices, demand for fuel products decrease over time (Figure 27). Indeed,
producers switch from energy intensive equipment to lower energy intensive techniques of
production, and households switch away from more costly commodities to more affordable
ones. Overall, thus, total demand for energy falls. LPG and gasoline demand fall most, as their
prices increased the most, while demand for natural gas falls least.
Figure 27: Energy demand index (BaU = 1)
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Source: Author’s computations.

3.4.2.

Impacts on child poverty and inequality

We now turn our attention to the impacts of these price changes on household income and
consumption, and, consequently, child poverty and inequality.
Overall, we observe a substantial decline in poverty in the reference scenario (BaU), without fuel
subsidy reform (Table 16), as largely anticipated in the IMF forecasts of economic recovery (used
for the simulations). The share of child population living below the poverty line (headcount) falls
from 27.11% in 2010/11 to 19.35% in 2017/18, a decline of just over 30%. This decrease (by 7.76
percentage points) is primarily driven by the wage sector (-5.81 points) followed by the
improvement in the revenues coming from the self-employment sector (-2.34 points). The
evolution of consumer prices only marginally offsets this improvement (+0.39 points) (this
decomposition is not shown here for lack of space). However, we should note that a significant
increase in the incidence of poverty is simulated for the first year (2011-12). This is mainly due
to the increase in unemployment and, thus, to the decrease of revenues from working activities.
The poverty gap – the average shortfall of the expenditure of the poor with respect to the
poverty line – also falls in a similar proportion, though it is higher than in the base year until
2014-15.
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Table 16: Poverty Headcount and Gap and Gini Index across the different simulation
scenarios and absolute population, children
2010-11 2011-12
observed
(base year)
BaU
Sim1
Sim2
Sim3
Sim4
BaU
Sim1
Sim2
Sim3
Sim4

27.11

5.49

2012-13

2013-14

2014-15

2015-16

2016-17

2017-18

Simulated

Incidence of Poverty (alpha=0) – estimated at lower poverty line
27.66
26.73
25.23
23.71
22.17
20.63
27.62
26.74
26.37
25.00
23.57
21.88
27.60
26.04
22.95
21.27
18.68
16.25
27.62
26.39
24.69
22.97
21.26
19.04
27.65
26.57
25.36
23.59
21.75
20.41
Poverty Gap (alpha=1) – estimated at lower poverty line
6.62
6.56
6.13
5.68
5.27
6.57
6.62
6.53
6.10
5.60
6.61
6.24
5.37
4.80
4.19
6.61
6.40
5.96
5.39
4.90
6.62
6.50
6.20
5.63
5.16

4.92
5.27
3.74
4.40
4.78

19.35
20.82
14.66
17.28
18.79
4.57
4.99
3.35
4.08
4.44

Gini Index
BaU
28.64
29.10
29.23
29.14
29.04
29.01
28.95
Sim1
28.60
29.14
29.25
29.17
28.98
28.96
28.92
27.06
Sim2
28.65
28.84
28.18
27.89
27.59
27.33
27.14
Sim3
28.60
28.95
28.76
28.47
28.29
28.11
27.93
Sim4
28.65
29.03
28.99
28.82
28.63
28.50
28.43
Child pop.
30,476,390 31,029,020 31,573,661 32,116,381 32,655,261 33,188,390 33,715,776 34,237,399
Source: Authors’ elaboration.
Notes: for sim1 to sim4, numbers in bold mean that the difference with respect to the baseline scenario
(BaU) is statistically different from zero; in 2011-12 the difference (not statistically significant) across the
different scenarios is due to the error terms introduced in the microsimulation modules as discussed in
the Annex 9. Poverty and Inequality results are estimated with DASP (Araar and Duclos, 2007)

Inequality rises in all scenarios (BaU and simulation) and lies above the 2009/10 level for the
whole period. Over the first years, the lowest percentiles are negatively affected by a decrease
(or by a slower increase than for higher percentiles) in the revenue from the wage sector, which
is not completely offset by the increases in income from the self-employment sector. All this
explains the deterioration in the poverty gap and, in particular, in the Gini index. In addition,
these measures (and the Gini, in particular) are especially sensitive to the change in the
proportions of children reporting zero incomes30.
While the subsidy cuts alone (Sim1) have a negligible impact on inequality, the introduction of
cash transfers as a compensatory mechanism generates a substantial improvement. In fact,
when compared to the reference scenario (BaU), we found that removing price subsidies
without introducing compensating measures makes the distribution more unequal (though only
slightly) until 2014/15; afterwards the reverse is true. When cash transfers programs
(irrespective of the type and their amount – sim2 to sim4) are implemented, inequality falls
below the reference scenario for the entire period. When 10% of the savings generated by the
30

This represents a well-known weakness in this kind of approach.
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subsidy reduction are targeted to the poorest children (sim2), inequality falls faster than under
any other scenario and practically returns to the initial value observed in 2009/10.Also,
inequality falls most with targeted transfers (Sim3 vs. Sim4) and its reduction increases less than
proportionately to the size of these transfers (Sim2 vs. Sim3).
Poverty impacts differ markedly between the simulation scenarios. Energy subsidy reductions
alone (Sim1) – without any compensatory cash transfers – lead to an increase in poverty
beginning in 2012/13 and rising to 2017/18 (1.47 percentage point increase in headcount versus
the reference scenario). This primarily reflects the increase in consumer prices, which more than
offset the inflation in wages and profits (Table 17). However, when as little as 5% of the savings
on fuel subsidies are channelled into cash transfers (Sim3 and Sim4), the situation is inversed
and poverty falls significantly with respect to the reference scenario without reforms. This
illustrates the possibility to combine government objectives to cut energy subsidies and the
fiscal deficit, stimulate investment and growth, while combating poverty.
Not surprisingly, targeting these transfers to the poorest households reduces child poverty even
more (Sim3 vs. Sim4), even factoring in our estimates of the higher administration costs
involved. If the share of fuel subsidy savings channelled into targeted cash transfers is increased
to 10% (Sim2 vs. Sim3), poverty falls more than twice as much.
When the headcount poverty figures are linked with the total child population (last row in Table
16), we learn that about 8.26 million children were estimated to be poor in 2010-2011.
According to our reference scenario, the number of poor children rises to around 8.58 million in
2011-2012, which corresponds to an increase of 320 thousand. However, by 2017-2018, the
simulated number of poor children would fall to around 6.6 million, translating into a reduction
of roughly 1.6 million children with respect to the initial year. For the same year the cut in the
fuel price subsidy (“sim1”) is simulated to increase by around half a million the number of
children living in poverty, compared to the reference scenario without reform. Indeed, the
substantial improvement in factor productivity (reflected by higher wages and profits) that
follows the fuel subsidy reform is not enough to offset the increase in consumer prices.
However, if the reform is accompanied by the introduction of a cash transfer programme
financed by 10% of the fuel subsidy savings (“sim2”), around 1.6 million children are simulated
to exit from poverty compared with the reference scenario.
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Table 17: Decomposition of the incidence of child poverty in 2017-2018 for the different
simulation scenarios (versus the baseline), by income factors (percentage points difference)
By factors
Wages
Profits
Cash transfer
Consumer prices
Total change

Sim1
-1.42
-1.90
0.00
4.79
1.47

Sim2
-1.42
-1.59
-6.23
4.55
-4.69

Sim3
-1.41
-1.97
-3.41
4.71
-2.07

Sim4
-1.46
-1.71
-2.14
4.75
-0.57

Source: Authors’ estimation
Notes: the Shapley/Shorrocks decomposition has been performed with the STATA routine adecomp. Note
that the factors “wages” and “profits” include the combined effect on revenues and employment in the
wage and self-employment sectors respectively.

As outlined in the introduction to this section, these results are not strictly comparable to the
results of the partial equilibrium analysis presented in the previous section. The CGEmicrosimulation analysis takes into account the general equilibrium effects and the efficiency
gains resulting from the fuel subsidies reduction. As just discussed (Table 17: Decomposition of
the incidence of child poverty in 2017-2018 for the different simulation scenarios (versus the
baseline), by income factors), the improvement in wages and profits (both capturing efficiency
gains) reduces child headcount poverty by up to roughly 1.5 and 2.0 percentage points,
respectively31. The preceding analysis only takes into account the partial equilibrium direct and
indirect changes of consumer prices. Thus, if we are to attempt any comparison of the results
with the partial equilibrium analysis, we should focus only on the contribution of consumer
prices to poverty changes. Also, as discussed in the introduction to this section, the CGE
microsimulation scenario is most comparable to the second and third scenarios of the partial
equilibrium analysis, where energy prices rise by 50% and 100%. As shown in Table 17:
Decomposition of the incidence of child poverty in 2017-2018 for the different simulation
scenarios (versus the baseline), by income factors, in the CGE-microsimulation analysis the
consumer price increase contributes up to 4.8 percentage points in the increase in the child
headcount in 2017-18, which is exactly something between the poverty changes obtained in the
partial equilibrium analysis under simulations 2 and 3 (Table 6: The potential effect on child
poverty according to different scenarios, in percentage points).Thus, within the limits of
comparability, the poverty results with the two methodologies are basically consistent, although
the CGE microsimulation analysis captures general equilibrium and efficiency effects that
provide a more accurate estimate of true impacts.
Figure 28 shows that the headcount poverty curve for the scenario of fuel subsidy reduction not
combined with social protection policies (“sim1”) always lies above the other curves for poverty
lines ranging from the food poverty line (which is, on average, 67% of the lower poverty line) to
the upper poverty line (around 130.1% of the lower poverty line). In the stochastic dominance
31

These figures also include the effect of the change in employment in the wage and self-employment
sectors, but these do not change substantially with respect to the baseline scenario.
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literature, we would say that the distribution associated to “sim1” is dominated by all other
distributions, i.e. that poverty is robustly higher regardless of the choice of poverty line. In
contrast, the distribution obtained with the most generous targeted transfer (“sim2”) robustly
diminishes poverty within the range of poverty lines defined in the figure, with the reduction in
the headcount being smaller (in comparison with the other scenarios) for higher poverty lines
(especially during the first years). If we now consider the less generous targeted cash transfer
(“sim3”) and the universal transfer (“sim4”), the policy message is less straightforward. While, as
we noted in Table 16, under “sim3” the headcount is substantially lower than under the BaU for
the lower poverty line, this is not the case for higher poverty lines as the two distributions cross
each other at some point (depending on the year). This is true also with respect to “sim4”. Thus
the unit cash transfer – irrespective of whether it is targeted or universal – is increasingly unable
to compensate children for losses from subsidies’ removal as we consider less and less poor
children.
In Figure 29 we analyse the real consumption effects of the various simulations over the whole
distribution by using growth incidence curves. These curves plot the absolute variation of the
logarithm of mean real consumption under each simulation scenario and the BaU in each
percentile of the distribution (this closely approximates the percentage change). The horizontal
line set at “zero” represents our benchmark (i.e. the BaU) against which the curves associated to
sim1 to sim4 are compared. The impacts of the fuel subsidy cuts alone (Sim1) are fairly evenly
distributed. This is especially true if the extreme (poorest and richest) percentiles are excluded,
as it is normally suggested to do since these extremes can be particularly susceptible to income
variations. The only exception is for the first year of the reform (2012/13) when the poorest are
affected relatively more by the reduction in fuel subsidies. In contrast, the lump-sum cash
transfer is strongly progressive, benefiting the poorest children far more, especially when these
transfers are targeted to the poorest households (Sim2 and Sim3). Doubling the share of fuel
subsidy savings devoted to these transfers, from 5 to 10%, is the most progressive policy of all.
Also, the benefits generated by the targeted transfers are progressively larger over time; this is
captured by the distance between the curve associated to sim1 and those for sim2 and sim3.
Starting from 2014/15, these policies are simulated to allow children belonging up to (around)
the median percentile to improve their well-being to (at least) the reference scenario. As for the
universal prototype, with some exceptions, children’s poverty is, at best, brought back to the
reference scenario.
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4. Conclusion
As the Egyptian government struggles to reduce the fiscal burden of a wide range of energy
subsidies, a pronounced need for empirical evidence on the impacts of subsidy reform and
possible mitigating measures is sorely needed.
In the first stage of analysis, we begin by profiling the current poverty situation in Egypt. Roughly
one-fourth of the Egyptian population lives in poverty and about 5% suffer from extreme
poverty. Child poverty is very similar to previous estimates for the whole population, with about
27% of children living below the lower national poverty line. Upper Egypt is the region where
children are most deprived, followed by Lower Egypt and Urban governorates.
A benefit incidence analysis shows that current energy subsidies are generally regressive, i.e.
disproportionately benefiting the richer income groups. As might be expected, subsidies for
gasoline and diesel (used generally for transportation) as well as the electricity are the most
regressive. The problem is less pronounced for kerosene, which is largely used by the poor for
cooking and heating. It is also noteworthy that, whereas kerosene and LPG subsidies are
progressive in rural areas, their incidence is clearly regressive in urban zones, reflecting that the
poor consume kerosene and LPG proportionately more in rural areas.
A micro-economic simulation analysis of the distributional impact of energy subsidy reform
shows that, in general, while the direct impact of subsidy would be modest, the indirect effect
induced by price inflation – given the importance of energy costs in the production of other
goods – can be relatively large. For example, a 50% increase in the prices of energy products
leads to significant price increases for electricity (33.6%), transport (8.0%) and textiles (10.7%).
Impacts are smaller for the prices of food (3.3%), education (2.9%) and health (4.6%). The
impact on welfare distribution is quasi neutral, as the decrease in real household expenditures is
comparable across income categories. From a policy perspective, such results suggest that the
current energy subsidy system is inefficient to protect the poor and vulnerable population from
energy price increases. Unsurprisingly, in the absence of any mitigation measures (e.g. targeted
cash transfers), the increases in the prices of the main expenditures categories, in particular
electricity and transport, would increase child poverty by 2 to around 7 percentage points,
depending on the extent of energy price increases simulated (ranging from 30 to 100%). Also we
note that the reform adversely impacts children living in rural areas and Upper Egypt most.
CGE-microsimulations of the impacts of fuel subsidy cuts in Egypt under various scenarios lead
to strong results. First, these cuts substantially improve the fiscal situation of the Egyptian
government, not only reducing its deficit but contributing to the emergence of a projected
surplus as early as 2014-15. These savings in turn nourish a substantial rise in investment –
reaching 33% by 2017/18 – which drives an increase in GDP of up to 16% by the end of the same
fiscal year.
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While the subsidy cuts alone lead to higher prices (with a consumer price index 8% higher in
2017/18 compared to the reference scenario) that increases child poverty and inequality, it is
shown that channelling as little as 5% of the energy subsidy savings into cash transfers is
sufficient to inverse this effect and substantially reduce child poverty and inequality. If these
cash transfers are targeted to poor households, the impacts are even greater. Doubling the
share of energy subsidy savings devoted to cash transfers to 10% further improves the poverty
and inequality effects, representing the most progressive option, although the impacts are less
than double those obtained when 5% of the savings are harnessed. The introduction of cash
transfers is further shown to not substantially reduce the positive fiscal balance, investment and
growth impacts of the energy subsidy cuts. All results include a reasonable estimate of the
administrative costs associated with the introduction of a cash transfer system.
In absolute terms, we found that the number of children living in poverty initially rises from
about 8.26 to 8.58 million between 2010-2011 and 2011-2012. Afterwards, a substantial
decrease follows. However, although its impact is generally found to be fairly evenly distributed
among children, the fuel subsidy reform is simulated to increase by around a half a million the
number of children living in poverty. The substantial improvement in factor productivity
(reflected by higher wages and profits) that follows the fuel subsidy reform is not enough to
offset the increase in consumer prices. On the contrary, when the reform is accompanied by a
targeted cash transfer programme for children financed by 10% of the savings on fuel subsidies,
up to around 1.6 million of children are expected to exit from poverty.
These simulations of the various policy scenarios available to the Egyptian government provide
evidence that energy subsidy reform coupled with even a modest cash transfer compensatory
mechanism has the potential to deliver payoffs in terms of fiscal balance, investment, growth,
child poverty and inequality. Consideration should be made also to increase the size of the
investment of the resources made free by the subsidy reform for financing child benefit
programmes and also to increase the expenditure in key social services.
In addition, with the concern of avoiding negative impacts and to maximize the benefits of
reform and mitigation measures for families with children, further considerations need to be
factored in the reform decision process:
Decision making should be informed by a child-sensitive assessment of the incidence and
impacts of subsidies, their reforms and mitigation measures. When evaluating decisions
regarding subsidy reform, it is critical to understand who will be impacted and how, in
particular, considering the potential positive and negative effects of reform of subsidies on
people’s wellbeing, in addition to potential economic and fiscal gains.
When possible, if available data allow the analysis, it would be important to explore the
potential effects of the reform on different outcomes important for children, for example
nutrition, health, education, care, protection etc. The analysis should include the assessment of
potential income and substitution effects of subsidy removal and identifying the intra-household
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dynamics that will determine how children are affected. The results should help informing the
selection and design of most appropriate mitigation measure.
International experience and research recommend to adopt a gradual, step by step approach to
reform and measure impact of each stage on children’s well-being. The mechanisms for
protecting the poor and the most vulnerable should be planned and prepared prior to the
reform. Finally, it is of paramount importance the integration of the mitigation components and
long-term reform of the social protection policies within national policy aims and capacity.
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