An analysis of the tourism and wider economic impacts of price-reducing reforms in air
transport services in Egypt
Abstract
The Egyptian air transport industry is subject to a range of restrictions and charges that reduce the
country’s air connectivity and competitiveness. This paper assesses links between air transport
policies, tourism and wider economic benefits. It estimates the distortions imposed by Egypt’s
current, relatively closed air space on the price of air transport. It then examines the effects of their
reduction by simulating the direct and indirect impacts of price-reducing reforms to air transport
services. The results indicate that while the direct impacts of these reforms are negative for some
agents, the economy-wide benefits outweigh the costs incurred by the reforming sector. It is argued
that Egypt would benefit from pursuing reforms to the air transport industry.
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1.

Introduction

Air transport has increasingly emerged as the preferred mode of transport for international tourism,
with a 55% share in 2016 compared with 38% in 1980 (UNWTO, 2017). The forces driving the rapid
growth of air transport and the role it has played in promoting tourism, trade and economic
development are well-documented (Oxford Economic Forecasting, 2003; Dwyer and Forsyth, 2007;
Graham, Papatheodorou and Forsyth, 2008; IATA, 2014). Changes to air transport policy, as well as
air transport infrastructure constraints, have important implications for tourism planning,
development and management (Abeyratne, 1993; Duval, 2013; Mayor and Tol, 2010; Seetaram,
Song and Page, 2014; Debbage, 2002; Crouch, 1992; Forsyth, 2006; Njoya et al., 2018). Previous
studies have established a clear bi-directional relationship between air transport and tourism. For
example, it has been shown that aviation taxation is detrimental to the development of tourism
(Ikiara and Nyangito, 2001; Mayor and Tol, 2010; Tol, 2007; Seetaram et al., 2014; Forsyth, Niemeier
and Njoya, 2015), while the tourism infrastructure has contributed to the development of air traffic
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and low-cost carriers in Europe (Bieger and Wittmer, 2006). Using a computable general equilibrium
(CGE) model, Forsyth et al. (2015) estimate the potential effects on tourism and the economy of an
increase in Australia’s Passenger Movement Charge rate in the inbound, outbound and domestic
markets, concluding that although these markets would experience a contraction in outputs, the
Australian economy would gain, with most of the total positive economic effects accruing to nontourism industries. The authors argue that tourism-related industries may gain or lose from an
aviation tax, depending on the price elasticity of demand for inbound and outbound travel,
substitution between domestic and outbound tourism, and the balance of inbound and outbound
tourism.
Forsyth et al.’s (2015) study clearly illustrates that in evaluating the impact of air transport
policy, it is essential to take a wider-economy approach by examining the effects on other sectors
and the economy as a whole. CGE models have emerged in recent years as the most comprehensive
tools to capture the economy-wide impacts of air transport policy and investments (Forsyth et al.,
2015). Unlike partial equilibrium models of individual sectors, CGE models account for inter-industry
and inter-institutional linkages and simulate the net benefits of a policy or project proposal.
Travel and tourism play a vital role in the Egyptian economy, generating employment and
contributing to national income. The sector’s total contribution (including indirect and induced
impacts) was 8.5% to employment and 11.0% to GDP in 2017 (WTTC, 2018). According to IATA
(2017), air transport contributes significantly to the Egyptian economy in terms of job creation, tax
revenues, GDP and tourism development. In 2014, air transport and foreign tourists arriving by air
accounted for 4.4% of the country’s GDP. Recognising the benefits of air connectivity, in recent years
Egypt has taken steps to improve air access to the country, including air transport liberalisation and
infrastructure development (O’Connell and Warnock-Smith, 2012; Schlumberger and Weisskopf,
2012). Despite these developments, barriers to trade in the air transport sector remain relatively
high. According to export.gov (n.d.), the bilateral aviation safety agreement (BASA) concluded
between Egypt and the United States in 1964 remains restrictive, with limited agreement on
cooperative marketing arrangements that provide for charter services. Private and foreign air
carriers require approval from the national carrier, EgyptAir, to operate charter flights to and from
Cairo. Using partial equilibrium techniques, previous studies have shown that air transport
liberalisation in Egypt would result in lower fares (Omar and Sekkat, 2012), and full liberalisation
would be likely to result in a substantial increase in tourist arrivals, jobs and GDP (WTTC, 2005).
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Unlike previous studies, this paper develops a comparative static CGE model of Egypt that can
capture the economy-wide impact of Egyptian service sector reforms. This model is then used to
simulate the impacts on tourism and the wider economy of price-reducing reforms to air transport
services in Egypt. Reductions in the price of air transport may be brought about by air transport
liberalisation, improvements to airport infrastructure, tax reductions or subsidies. For instance,
Micco and Serebrisky (2004) show that improving airport infrastructure in the United States from
the 25th to 75th percentiles reduces air transport costs by 15%. A similar improvement in the quality
of regulation reduces air transport costs by 14%, and open skies agreements further reduce these
costs by 8%.
In the remainder of this paper, Section 2 provides an overview of aeropolitics in Egypt, Section
3 documents the data and methodology used to calibrate the model, Section 4 explains the design
of the simulations, and Section 5 presents the findings and interprets the results of the study. Some
conclusions are then drawn in Section 6.
2.

The regulatory environment of Egyptian air services

The current dynamism of the Egyptian air services sector largely reflects economic reforms in this
sector and in the wider economy since 1991, in the context of stabilisation and structural
adjustment programmes (Schlumberger and Weisskopf, 2012; Tohamy, 1999). The most significant
aspects of these reforms have been the removal of obstacles to new airlines based in Egypt
operating domestic routes, and facilitation of foreign carriers’ access to Cairo International Airport
(CAI; Schlumberger and Weisskopf, 2012). At the African level, Egypt has signed the Yamoussoukro
Decision and engages in the Single African Air Transport Market, two initiatives that seek to liberalise
access to African air transport markets. However, it has not signed the agreement on liberalisation
of air transport between Arab States, commonly known as the Damascus Agreement, which
provides for unlimited third, fourth and fifth freedom rights between points in signatory states
(ICAO, 2016).
Despite considerable efforts in recent years to liberalise and expand international trade in air
transport in Egypt, some restrictions remain (Schlumberger and Weisskopf, 2012). The government
retains its public monopoly at the main airports such as CAI, and Egypt Air still has a monopoly on
domestic air transport, with minimal private-sector charter competition (Schlumberger and
Weisskopf, 2012; OECD, 2014). Restrictions on capacity, frequency and routes are built into existing
BASAs, and there are limitations and constraints on the operations of privately-owned Egyptian
airlines and airline designations (ICAO, 2014). According to IATA (2018), industry costs have
3

increased by $1.6 billion in the Middle East and North Africa region since 2016. This has impacted
on the industry’s profitability, with airlines in this region forecast to earn about $5.89 per passenger
in 2018, well below the global average of $7.76.
The impacts of recent and potential aviation reforms have been studied using both partial and
general equilibrium approaches. Omar and Sekkat (2012) examine the link between air service
liberalisation and the performance of the Egyptian airline market. They find that liberalisation has
had two conflicting effects on EgyptAir passengers: a direct negative impact on the home carrier,
which has experienced a decrease in the number of passengers as they have switched to other
carriers, and an indirect positive effect due to fare reductions. Moreover, the total number of
passengers to and from Egypt has increased in the wake of liberalisation, resulting from competition
and low fares (Omar and Sekkat, 2012). This finding is in line with those of previous studies, which
reveal that liberalisation may adversely affect home carriers (Kincaid and Tretheway, 2016). IATA
(2014) shows that liberalisation between Egypt and 11 large African countries would lead to a
significant increase in passengers, employment, GDP and consumer benefits. Thus, with intraAfrican liberalisation, the Egyptian aviation industry would experience a 318,000 increase in
passengers, with national GDP rising by US$114 million, consumer benefits by US$68 million and
jobs by 11,300. Moreover, average fares would decrease by 32%. Similarly, Cristea, Hillberry and
Mattoo (2015) demonstrate that deepening the plurilateral agreement between Arab states would
lead to a 30% increase in intraregional passenger traffic.
Using an economic impact analysis (EIA) approach, WTTC (2005) estimates the impact of the
Egyptian government’s adoption of an open skies regime on the Egyptian travel and tourism
industry and the national economy. The study shows that, compared with 2006, full liberalisation
would lead to 2.5 million more tourist arrivals by 2011, with an additional 225,000 jobs and an extra
US$1.6 billion in GDP from travel and tourism. A strength of the study is the wider-economy
approach to the reform, taking into account both direct and indirect impacts of liberalisation.
Despite this advantage over partial equilibrium models, EIA models rely on a number of
assumptions, such as fixed prices, fixed-coefficient technologies and absence of resource
constraints. Therefore, they cannot be used explicitly to examine the potential costs and benefits of
air transport reforms. CGE models are capable of overcoming the major limiting assumptions of EIA
models and are theoretically more satisfactory, offering greater flexibility in evaluating the wider
economic impact of sectoral policy reforms (Forsyth et al., 2015; Dwyer et al., 2004). Although the
use of CGE models is a well-established approach to assessing Egyptian policy issues, no CGE analysis
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has previously been carried out on air transport in Egypt. Lofgren (1994) and Thissen (1998) review
early CGE models applied to Egypt. Previous applications to the Egyptian economy have been
concerned with trade liberalisation and tax reform (Zaki, 2009, 2010, 2013; Konan and Kim, 2004;
Hendy and Zaki, 2010; Evans et al., 2006; Maskus and Konan, 1997), the effects of subsidies (Lofgren,
1995; Cockburn et al., 2018, foreign trade (Nugent, 1988) and transportation (Elshahawany, Haddad
and Lahr, 2017). Elshahawany et al. (2017) use a spatial CGE model to estimate the economic
impacts of changes to transportation costs due specifically to changes in accessibility arising from
new transportation projects. They show that infrastructure projects would have positive long-term
effects on Egypt’s economy, in terms of GDP growth, efficiency gains and welfare gains (measured
by equivalent variation).
3.

Data and methodology

Very little quantitative analysis has been undertaken of the wider economic impact of air service
liberalisation in Egypt and elsewhere, despite recent improvements to CGE modelling of service
liberalisation (see Balistreri, Rutherford and Tarr, 2008; Konan and Maskus, 2006; Konan and Van
Assche, 2007; Abayasiri-Silva and Horridge, 1998; Harris, 1984; Elbehri and Hertel, 2004; Roson,
2006). Building on the above studies, an air transport-focused CGE model was developed to study
the effects on the Egyptian economy of price-reducing reforms to air transport services. This model
is based on Decaluwé et al.’s (2010) PEP-1-1 standard model, and is formulated as a system of nonlinear equations solved simultaneously for the set of prices and allocations of goods and factors that
clear all markets. Its main features are profit maximisation by producers, utility maximisation by
households, and perfect and imperfect markets. The set of equations includes equations specifying
(1) the behaviour of the producer and the representative household and the technological and
institutional constraints they face; and (2) price, income, savings and expenditure of all agents,
international trade, the model’s pricing system, and equilibrium conditions.1
Production and factor demand functions: Production of goods and services is assumed to be
competitive, and technology is specified by constant returns to scale, while the service sector,
including air transport, is characterised by oligopolistic competition, product variety, increasing
returns to scale due to fixed costs, and cross-border investment. Goods and services are produced
according to a nested Leontief-constant elasticity of substitution (CES) technology, with CES

1

For reasons of space, we only explain the modelling of the air transport sector, since the specification of air transport
services and the modelling of imperfection are where this model diverges from the standard model.
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functions specified to represent substitution of capital and labour, which are the primary factors of
production in each sector.
Product demand: Final demand comprises demand from the representative household,
investment, inventory, the government and the rest of the world. The household is assumed to
choose to consume different goods according to a linear expenditure system (LES) formulation, with
fixed minimum consumption bundles and fixed shares of each commodity. Investment in volume is
exogenous to the model, illustrating a situation in which policy makers have specific investment
volume objectives, such as expenditure on equipment. The model is driven by investment, i.e.
investment-driven savings, with the value of savings adjusting for changes in economy-wide
investments to fulfil the savings-investment clearing condition. The value of government
expenditure is equal to the sum of government demand for commodities, defined as constant shares
of total fixed real government expenditure, plus transfer payments to households.
The model includes 53 goods and services, which are divided into two categories that define
their treatment in the model formulation. These include 33 perfectly competitive sectors in which
goods and services are produced under constant return to scale, with prices equal to marginal costs
with zero profits, and 20 imperfect competitive sectors where goods and services are produced
under increasing return to scale and imperfect competition. Competitive sectors include agriculture
and light manufacturing, in which products are differentiated by country of origin. In other words,
the Armington (1969) assumption is employed (Equation 1).
Thus, for each category of commodities i, the demand for composite commodity Qi is defined
by the CES function
=
where

of domestic commodity
+ 1−

and

and imported commodity

.

Eq.1

)

are efficiency and share parameters, respectively, and

is a substitution

parameter. Similarly, the aggregate domestic output is allocated between domestic and export
markets under the assumption that suppliers maximise sales revenues for any given aggregate
output level, subject to imperfect transformability between exports and domestic sales, expressed
by a constant elasticity of transformation (CET) function. Differentiation between exports and
domestically consumed goods may arise from differences in quality.
Under imperfect competition, goods are differentiated at the firm level, along the lines of Dixit
and Stiglitz (1977). Modelling imperfect competition involves specifying how rents are generated
and distributed (Davies and Van Seventer, 2006). Konan and Van Assche (2007) show that restraints
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on trade in services involve both restrictions on cross-border supply and foreign ownership through
foreign direct investment. The former is modelled as tariff-equivalent price wedges, while the latter
comprises both monopoly-rent distortions (arising from imperfect competition between domestic
producers) and inefficiency costs (arising from failure of domestic service providers to adopt leastcost practices). It should be noted that although the tariff equivalent is the most widely-used
approach to modelling restrictions on cross-border supply, other approaches to handling non-tariff
barriers are available. Andriamananjara, Ferrantino and Tsigas (2003) show that it is possible to view
non-tariff barriers as regulatory measures that create efficiency losses but generate no rents.
Removing such barriers would enhance import productivity (Davies and Van Seventer, 2006).
Following Konan and Van Assche (2007) and Davies and Van Seventer (2006), we impose an ad
valorem tariff equivalent on imports of air transport services in Egypt, in precisely the same way
that one would introduce an explicit tariff. This tariff generates an income, which we allocate to the
government (Equation 2). Equation 2 defines the price of imported product m (including all taxes
and tariffs).
=
where

1+

+

)

+∑

is the import price,

on imports of commodity m,

+

is the non-tariff barrier,

,

1+

Eq. 2

)

is the rate of taxes and duties

is the exchange rate (price of foreign currency in local currency),

is the world price of imported product m (expressed in foreign currency),
purchase price of composite commodity c (including all taxes and margins),
margin c applied to commodity m, and

,

is the

is the rate of

is the tax rate on commodity m.

Adopting the same approach as Konan and Van Assche (2007) and Davies and Van Seventer
(2006), we model the rents by introducing an exogenous mark-up on the price of air transport.
Imperfect competition is therefore introduced as a mark-up on the price received for domestic sales,
PDc (Equation 3). This interposes a wedge between PDc and PCc, the demanders’ price, on top of
any existing trade and transport margins. Equation 3 represents the price of local product c sold on
the domestic market (including all taxes and margins).
+∑

=

) 1+

)

Eq. 3

The price of the commodity produced in different sectors is essentially cost-driven. In this
formulation, we can see that the mark-up drives a wedge between the price suppliers receive and
the price demanders pay for sales in the domestic market (Equation 4).

Eq. 4

=
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where

is the mark-up price,

is the mark-up, and

is the domestic supply price.

Following Hosoe, Gasawa and Hashimoto (2010), we assume that rents accrue entirely as
income from capital in the activity, meaning that it is distributed in the same way as ‘normal’ profits.
We model the efficiency component that would arise from domestic service providers’
adoption of least-cost practices as a decline in multifactor productivity on air service activities.
Efficiency is captured using an efficiency parameter (Equation 5) that defines value added, which is
generated through the combination of composite capital and composite labour, following a CES
specification.
=

)

1+

where

is the value-added by activity a,

is a scale parameter (CES – value added),

is an efficiency parameter (multifactor productivity),

is a share parameter (CES – value added),

is activity a’s demand for composite labour,
and

Eq. 5

)

+ 1+

is activity a’s demand for composite capital,

is an elasticity parameter (CES – value-added).
Intermediate consumption is modelled in a Leontief fashion as follows:
,

=

where

,
,

Eq. 6

∗

is the total intermediate consumption of activity a,

consumption of commodity c by activity a, and

,

is the intermediate

is the input–output coefficient.

Income, savings prices and equilibrium condition: A set of equations describes the income and
savings of various institutions, and the trade balance, prices and market clearing for composite
commodities and primary factors. Equation 7 defines total household income, including rents from
mark-ups and non-tariff measures. We create a fictitious agent who earns the monopoly rents,
assuming that the rents are first captured by the firms and then transferred to the agent (Hosoe et
al., 2010).
=
∑
where

+

+

ℎ

−

)

+

Eq. 7

ℎ
is the total household income,

household’s transfer income,
rent share,

+∑

is the household’s labour income,

is the household’s capital income,

is the composite goods supply,

ℎ

ℎ

is the

is the mark-up

is the tariff rent share, and

is the

quantity of product m imported. The savings-investment balance (Equation 8) of the standard CGE
model is modified to incorporate SINK, which denotes rents that are not redistributed.
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+
where

=

+

+∑

is the total investment expenditure,

savings,

is household savings,

Eq. 8

+∑
is government savings,

is savings by businesses, and

is rest-of-the-world
is the total rent.

Two accounts are added to the standard CGE models to capture total monopoly rents (Equation
9) and total rents from non-tariff measures (Equation 10).
=∑ 1−∑∈

ℎ )

= ∑ 1−∑∈

ℎ )

−

Eq. 9

)

Eq. 10

Finally, Equation 11 defines the total as the sum of total monopoly and total income from nontariff barriers.
=
where

Eq. 11

+
is the mark-up rent and

is the tariff rent.

Treatment of tourism
The Egyptian social accounting matrix (SAM) used to calibrate the model includes data on tourism
products (hotel and restaurant industries), the transport industry disaggregated by mode (air, land
and water) and recreational, cultural and sporting services. In its standard form, the 2010/11 SAM
for Egypt cannot adequately describe the expenditure patterns of inbound tourists. Therefore, as in
Pham et al. (2013), it is modified slightly by separating and relabelling some elements of tourismrelated activities to incorporate inbound tourism consumption. Information on inbound tourism
expenditure was obtained from Egypt’s Tourism Satellite Account.2
As in Blake et al. (2008) and Njoya and Seetaram (2018), tourism demand ( ) is modelled
similarly to export demand, and is assumed to be inversely related to the price of foreign exchange
in the domestic market (Equation 12).
=

Eq. 12

. .

where . is a parameter equal to the base level of tourism consumption. The price elasticity of
demand for tourism is captured by parameter
in the base year.

2

with

> 1), while

is a shift parameter

= 1)

is the average price paid by tourists.

See https://www.oecd-ilibrary.org/sites/tour-2018-48-en/index.html?itemId=/content/component/tour-2018-48-en
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Modelling the labour market
Unemployment is a significant challenge facing Egypt. According to the World Bank, it stood at
11.8% per cent in 2010 (11.4% in 2018). It is assumed that labour is unemployed with a fixed wage
and is mobile among sectors, so that the market wage is determined endogenously. As in Pratt
(2009), the unemployment rate

is a function of the real wage rate:

Eq. 13

= ̅∗
where

is base rate unemployment and

is the elasticity of unemployment with respect to real

wages. The specification of unemployment in Equation 13 states that if the wage rate is kept above
the market-clearing wage rate, the unemployment rate will increase, leading to a surplus of labour.
Furthermore, the larger the elasticity of employment with respect to real wages, the higher the
increase in the unemployment rate, other things being equal (Pratt, 2009).
Labour supply
= 1− )
where

is given by Equation 14:

Eq. 14

∗

is the base labour supply and

the supply response elasticity.

Model closure
A model closure refers to the choice of exogenous and endogenous variables. Moreover, model
closures of static CGE models can be viewed as determining the elements of the factor market
closure and the macro-economic assumptions relating to investment and government spending
(Hosoe et al. 2010; Gilbert and Tower, 2013). The choice of macro closure to a large extent
determines the direction of causality in a model, and affects the policy simulation results obtained
with a CGE model (Lysy and Taylor, 1980; Thissen, 1998). According to Thiessen (1998), there are
five types of macro-economic closure rules: Keynesian closure, Johansen closure; Neoclassical
closure; Kaldorian closure and Kaleckian closure.
In this study, simulations were carried out under the assumptions of flexible government revenue,
fixed current account and fixed investment. Moreover, a Keynesian closure was adopted with
investment determined exogenously and savings adjusting to investments by means of changes in
quantities and income. Regarding factor closure, labour is assumed to be unemployed. The
consumer price index acts as the numéraire, and its value is therefore set at 1.
The trade and tourism elasticities and elasticities of substitution between labour and capital
used in the model are based on Decaluwé et al. (2010), Annabi, Cockburn and Decaluwé (2006) and
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Ibrahim (2013). Annabi et al. (2006) show that trade elasticities for developing countries estimated
using econometric techniques range from 0.20 (for Armington) and 0.56 (for CET) to 3.44 (for
Armington) and 2.79 (for CET) for several sectors. Ibrahim (2013) points out that tourism in Egypt is
very sensitive to prices, and that trade openness has a significant and positive impact on tourism
demand in Egypt. We assume an elasticity of tourism demand of 1.3.
Data
The database for this study is an SAM for the Egyptian economy for the year 2010/11, developed by
the Central Agency for Public Mobilization and Statistics (CAPMAS) with the support of the
International Food Policy Research Institute (IFPRI). The advantage of this database is its
disaggregation of the transport sector into air, water and land. The structure of the database allows
for simulation of the wider economic impact of air transport reforms. It is composed of 53 activity
sectors, three factors of production (labour, land and capital), and a government account, as well as
enterprises, households, savings and investment, and the rest of the world (ROW).
4.

Simulation design

Four major simulations were undertaken for this research: (1) a 10% decrease in the mark-up on air
transport services; (2) a 5% reduction in the tariff equivalent on air transport service imports; (3) a
combination of (1) and (2); and (4) a 10% efficiency gain in the air transport sector (Table 1).
Table 1: Estimates used in air transport service reform scenarios
Scenario
Description

Size of the shock

1
2
3 (1+2)
4
A decrease in mark- A reduction in
A combination
An
up price from
tariff equivalent
of mark-up and improvement in
imperfect
protection
tariff reduction
efficiency
competition
10%
5%
15%
10%

Tariff-equivalent protection
Tariff-equivalent protection on services has previously been measured for various Egyptian sectors,
including air transport (Fontagné, Guillin and Mitaritonna, 2011; Peridy and Ghoneim, 2013).
Fontagné et al. (2011) compute regulation tariff equivalents focusing on cross-border trade in
services. They provide tariffs equivalents for nine service sectors and 65 countries based on data
from the Global Trade Analysis Project. They find that the most liberalised sector is the transport
sector, with a 26% tariff protection on average. The most protected is construction, with an average
tariff protection of 75%. Tariff-equivalent protection for the Egyptian transport sector is estimated
at 38.1%. A study of air transport liberalisation in Egypt (OECD, 2014) indicates that tariffs on
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transport equipment (46%) and transport and communication services (50%) act as significant
import barriers.
Peridy and Ghoneim (2013) provide an estimate of the average tariff equivalents for 15 Egyptian
service sectors. Their results are in line with Fontagné et al.’s (2011) findings. They also find that
transport (except sea transport), business and communications are the most liberalised sectors,
with an average tariff of 21%, and the most protected sector is construction (58%). They also show
a total average for ad valorem equivalent equal to 35%, compared with 40% in Fontagné et al.’s
(2011) study. Tariff-equivalent protection for Egyptian air transport is estimated at 8.9%. Hoekman
and Konan (2005) argue that while Egypt has taken significant steps to reduce trade barriers,
nominal rates remain significantly above those in most developing countries. They simulate a 50%
removal of ad valorem equivalent tariffs for transport in order to evaluate the economic impact of
Egypt–US trade liberalisation. Following Peridy and Ghoneim (2013), we set the price wedge from
non-tariff barriers in air transport at 9% and assume for the simulation that this price wedge
decreases by 5%. We do not assume a complete removal of the non-tariff barrier, but rather
examine the effects of a reduction in the price wedge.
Mark-ups and efficiency gaps
There are no estimates of efficiency gaps and mark-up prices from imperfect competition in the
Egyptian air transport sector. Inefficiencies in air transport show up in congestion and flight delays.
Ball et al. (2010) indicate that inefficiency in the air transportation sector increases costs for airlines
and businesses in other sectors, reducing associated businesses’ productivity. In the absence of
estimates of efficiency gaps and mark-up prices, we turn to international literature for guidance.
Konan and Maskus (2006) use 15% efficiency gains for transport to evaluate the economy-wide
impact of service deregulation in Tunisia, while Davies and Van Seventer (2006) use a 10% efficiency
gain and a 30% mark-up for transport in South Africa. There is no doubt that the choice of mark-up
values and efficiency gains is an essential element in the present study since they critically
determine the magnitude of the response to policies-related shocks. Unlike Konan and Maskus
(2006) and Davies and Van Seventer (2006), we assume lower efficiency gains and mark-ups for
Egypt following the price-reducing reforms, namely 10%. This can be viewed as the result of a
gradual relaxation of current ownership and control restrictions in the existing air transport
agreements. Thus, complete removal of restrictions is likely to produce higher efficiency gains and
high reductions in mark-ups.
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5.

Results and discussion

The simulation results are reported separately for direct, macroeconomic and industry impacts and
impacts on labour and income.
Direct impacts
Table 2 presents the projected effects of reforms on the reformed sector itself with regard to price,
domestic supply and demand, labour demand, trade and investment for each scenario. Reduction
of the 10% mark-up on air transport services (scenario 1) would result in a 1.9% decrease in the
price of air transport services, a 4.4% expansion of domestic output and a 2.2% increase in demand
in the reformed sector. Demand effects are small because they arise mainly from substitution
effects, as there is no significant rise in incomes to create an income effect. The reform and the
resulting increase in activity levels of air transport services stimulate demand for labour, which
increases by 3.3%. The simulation indicates a 2% increase in exports and a 0.2% decrease in imports.
Investment in the reformed sector is expected to increase by 1.9%.
Table 2: Egyptian air transport industry (percentage deviation from base case)
Labour demand
Domestic demand
Export volumes
Price
Investment
Import volumes
Domestic output

Scenario 1
3.3
2.2
2.0
-1.9
1.9
-0.2
4.4

Scenario 2
1.3
2.9
1.5
-2.0
2.1
2.8
0.0

Scenario 3
5.0
5.3
3.6
-4.1
4.2
1.5
4.5

Scenario 4
-6.7
0.6
6.4
-0.8
1.1
1.2
7.1

Source: CGE simulation results.

The direct impacts of a 5% decrease in tariff-equivalent protection on air transport service
imports are given in column 3 (scenario 2) of Table 2. Removing non-tariff barriers leads to increased
investment, labour and outputs of air transport services by 2.1%, 1.3% and 2.9%, respectively. This
increase in demand, initiated by a reduction in price, is satisfied by imports, which increase by 2.8%,
with an insignificant impact on domestic output.
The direct impacts of the simultaneous reduction of imperfect competition and non-tariff
barriers are presented in column 4 of Table 2 (scenario 3). The price of air transport services falls by
4.1% relative to its baseline value. Moreover, the simultaneous elimination of market power and
non-tariff barriers increases domestic supply of and demand for air transport services, as well as
investments, imports and exports. As shown in Table 2, the impacts of the two reforms together are
higher than the sum of their impacts when implemented separately.
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The direct impacts of improved efficiency in the air transport sector are given in column 5 of
Table 2. This leads to a fall in price in the reformed sector relative to its baseline value (0.8%), an
increase in domestic output (7.1%), a decrease in labour demand (6.7%) and an increase in export
and import volumes (6.4% and 1.5%). The increased domestic output and export volumes can be
explained by substitution effects. Domestic demand and investment also experience a small
increase.
Macroeconomic impacts
Table 3 presents the macroeconomic results of the different reforms. Implementing price-reducing
reforms would result in a substantial rise in tourism export volumes and a lesser rise in GDP.
Reduction of the 10% mark-up on air transport services (column 2 of Table 3) would lead to a 0.1%
rise in GDP at purchasers’ prices from the perspective of final demand. The impacts of GDP at factor
costs and GDP at basic prices are insignificant. GDP at basic prices is the sum of value added including
total government revenues from production taxes, while GDP at market prices exceeds GDP at basic
prices by precisely the amount of taxes on products and imports. Furthermore, GDP at factor costs
is obtained from the sum total of income, i.e. operating surplus and remuneration received by
factors of production, plus taxes on products and imports. GDP at purchasers’ prices is defined as
the sum of household consumption, government spending, investment expenditure and tourist
expenditure, plus the value of exports, minus the value of imports.
The consumer index and real exchange rate fall by 0.2% and 0.3%, respectively. Moreover, the
reduction of imperfect competition causes a decline in the price of air transport, which in turn alters
the structure of sectoral prices and stimulates domestic demand, which rises relative to exports.
Since the current account is fixed by assumption, exchange rate depreciation is required to raise
exports, which increase by 1.6%. Higher GDP leads to higher imports, which increase by 0.7%.
Government expenditure on goods and services and changes in inventories are fixed by assumption.
Household income increases modestly by 0.07%, 0.01%, 0.09% and 0.1% in scenarios 1, 2, 3 and 4,
respectively.
Table 3: Egyptian macroeconomic variables (percentage deviation from base case)
Export volumes
Import volumes
GDP at basic prices
GDP at purchasers' prices
GDP at factor costs
GDP at market prices
Gross fixed capital formation
Real investment

Scenario 1
1.6
0.7
0.0
0.1
0.0
0.0
0.0
0.0
14

Scenario 2
-2.8
7.1
0.0
0.2
0.1
0.1
0.4
0.4

Scenario 3
-1.1
8.4
0.1
0.2
0.1
0.2
0.5
0.3

Scenario 4
7.7
0.6
0.1
0.0
0.1
0.1
0.2
0.2

Real exchange rate
Consumer price index
Total household income
Total government income
Household savings
Government savings
Tourism export volumes
Unemployment rate
Rent (million EGP)

-0.1
-0.2
0.07
-0.1
0.0
-0.3
0.3
-0.04
172.5

0.5
0.0
0.01
0.2
0.1
-1.5
0.0
-0.01
95.2

0.3
-0.2
0.09
0.0
0.0
-1.9
0.3
-0.06
124.1

-0.2
0.1
0.1
0.2
0.1
0.6
0.2
-0.02
-

Source: CGE simulation results.

In column 3 of Table 3, it can be seen that a 5% reduction in the tariff equivalent on air transport
services is expected to increase GDP at purchasers’ prices by 0.2%, GDP at factor costs and market
prices by 0.1% and imports by 7.1%. Thus, the reduction in tariff-equivalent protection causes a
decrease in the price of imports, leading to a shift toward imported intermediate inputs of air
transport and away from domestic production. Thus, while demand is stimulated, the increase is
satisfied largely by imported rather than domestic air transport. Total exports decrease by 2.8%
owing to an appreciation in exchange rates, which increases by 0.5% despite the decrease in import
and domestic prices. Unlike the first scenario, in which exports grow faster than imports, the trade
balance deteriorates. Real investment and capital stock rise by 0.4%. As illustrated in column 4 of
Table 3, the fall in exports resulting from the reduction of tariff-equivalent barriers (-2.8%) is offset
by the cost-reducing effects of reduced mark-up (-1.1) when both measures are implemented
simultaneously. Removing mark-ups raises GDP by 0.1%, while total export volumes increase by
7.7% and import volumes by 0.6%. This in line with findings by Konan and Maskus (2006), Jensen,
Rutherford and Tarr (2006) and Balistreri et al. (2008), which indicate that the GDP implications of
service reforms are positive.
There is no significant rise in household incomes and savings owing to the assumption of flexible
wages. In other words, the expansion of labour does not necessarily raise incomes, as would be the
case if wages were fixed. The simulations indicate that household capital income grows faster than
labour income. With the exception of efficiency reforms, government savings decline with
monopoly and non-tariff barrier reforms. The government deficit can be explained by a loss of
import duties and monopoly rents and an increase in government transfers to households. With the
exception of the reduction of non-tariff barriers, implementing price-reducing reforms would result
in a significant rise in tourism export volumes. This result is consistent with previous studies that
find a positive relationship between air transport policies and tourism growth (Omar and Sekkat,
2012; Micco and Serebrisky, 2004; Seetaram et al., 2014; Forsyth et al., 2015). As illustrated in Table
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3, the economic growth induced by the various reforms calls for greater use of labour, resulting in
a modest decrease in unemployment under all scenarios, with the highest impact recorded under
scenario 1 (-0.04%). The aggregate impact of scenarios 1 and 2 is slightly more than additive
at -0.06%. The values of the monopoly rents and incomes from non-tariff barriers under simulations
1, 2 and 3 are 172.5 million EGP, 95.2 million EGP and 124.1 million EGP, respectively.
Industry impacts
The impacts of price-reducing reforms on other sectors are presented in Table 4. Reductions in the
prices of reformed services feed through as reduced input costs for other sectors.
Table 4: Egyptian industry output (percentage deviation from base case)
Scenario 1

Scenario 2

Scenario 3

Scenario 4

1.7

0.6

2.6

0.4

2.0
0.5

0.5
0.2

2.5
0.8

0.3
0.0

0.2
0.0
0.0

0.2
0.0
0.0

0.8
0.0
0.0

0.2
0.0
0.0

0.1

0.0

0.2

0.0

0.1
0.3

0.0
0.0

0.2
0.4

0.1
0.1

0.3
0.1
0.2

0.0
0.0
0.0

0.3
0.2
0.2

0.1
0.0
0.0

0.0
0.1

0.0
0.2

0.1
0.2

0.0
0.0

Mining, quarrying and mining support
service activities
Manufacture of other transport
equipment
Arts, entertainment and recreation
Warehousing and support activities for
transportation
Agriculture
All other services
Manufacture of computer, electronic
and optical products
Land transport and transport via
pipelines
Other personal service activities
Public administration and defence;
compulsory social security
Information and communication
Water transport
Accommodation
Food and beverage service activities
Source: CGE simulation results.

As can be seen in Table A1 in the Appendix, the reforms result in a decrease in the intermediate
consumption price of industries that use air transport relatively intensively, while sectors that use
relatively few inputs from air transport experience an increase or no change. Columns 1 and 2 of
Table A1 show the shares of value added and intermediates in the gross outputs of each sector,
while column 3 shows the shares of air transport. The sectors are arranged in descending order of
shares of air transport; hence, other mining and quarrying are the most intensive in their use of air
transport as inputs, accounting for 3.4% of gross output.
Thus, the initial reduction in the costs of sectors using air transport stimulates production and
increases demand for inputs, which in turn creates pressures for price-increases. This explains the
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rise in the input prices of sectors that use relatively few inputs from air transport. This is in line with
Davies and Van Seventer’s (2006) finding that, with few exceptions, sectors that use relatively little
transport and telecommunications (reformed sectors in their study) experience a net rise in input
prices, as the price-increasing effects of higher demand more than outweigh the price-reducing
effects of the reformed sector.
All three reforms raise the outputs of mining, quarrying and mining support service activities,
manufacturing of other transport equipment, warehousing and support activities for transportation,
and tourism-related services, including accommodation, food and beverage service activities and
transport. Moreover, the three reforms have no effects on agriculture and other sectors that are
not complementary to air transport, indicating a weak link between the agricultural and air
transport industries. The reduction of monopoly power provides a relatively significant stimulus to
mining, quarrying and mining support service activities and manufacturing of other transport
equipment. Moreover, the degree to which the changes to air transport affect individual sectors
depends mainly on the demand shares of the sector. Thus, a large proportion of the air transport
sector’s expenditure is on mining, quarrying and mining support service activities and
manufacturing of other transport equipment, explaining the magnitude of the impact on these
sectors.
Impacts on labour demand
Table 5 presents the impacts of the reforms on demand for labour at a sectoral level. These map
onto the impacts mentioned above for outputs at a sectoral level. Mining, quarrying and mining
support service activities and manufacturing of other transport equipment are amongst the sectors
with the highest employment expansion. Since wages are flexible and labour supplies elastic by
assumption, the increased demand for labour is met, in effect, by drawing unemployed people into
production.
Table 5: Egyptian industry labour demand (percentage deviation from base case)
Scenario 1

Scenario 2

Scenario 3

Scenario 4

2.0

0.7

2.8

0.7

1.2
0.5

0.4
0.1

1.7
0.7

0.2
0.1

0.8
0.0
0.0

0.1
0.0
0.0

1.0
0.0
0.0

0.2
0.0
0.0

1.0

0.0

0.9

0.4

0.1

0.0

0.1

0.0

Mining, quarrying and mining support service
activities
Manufacture of other transport equipment
Other personal service activities
Warehousing and support activities for
transportation
Agriculture
All other services
Arts, entertainment and recreation
Manufacture of computer, electronic and
optical products
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Land transport and transport via pipelines
Public administration and defence;
compulsory social security
Information and communication
Water transport
Accommodation
Food and beverage service activities

0.1

0.0

0.1

0.0

0.6
0.6
0.8
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.6
0.5
0.8
0.1
0.1

0.2
0.2
0.2
0.0
0.0

Source: CGE simulation results

6.

Conclusions

This paper has examined the impacts on tourism and the wider economy of price-reducing reforms
to air transport services in Egypt. Since 2002, the Egyptian air transport sector has undergone
various reforms, including infrastructure improvement, liberalisation and modification of the
requirement to establish private airline companies, which have relaxed entry and affected the
sector’s performance. However, despite the positive steps toward restructuring, the sector is
economically concentrated at both domestic and regional levels, with air services dominated by the
national flag carrier and no real competition from other carriers. Lowering regulatory and practical
barriers that prevent other airlines from operating in the market would enhance participation,
increase competition and reduce prices. A general insight from the literature is that further reforms
would lead to an increase in efficiency and a decrease in prices. Furthermore, little previous research
has evaluated the wider economic impact of air transport policy in Egypt. In using a CGE approach
that departs from perfect competition and explicitly models the air transport sector, this paper
examines the economy-wide impacts of aviation price-reducing reforms, covering a range of
different scenarios.
The findings reveal that reforms focused on reducing the prices of air transport services and
enhancing productivity are positively associated with higher GDP growth. Moreover, price-reducing
reforms increase tourism exports, GDP and other macroeconomic variables, labour demand and the
outputs of a number of sectors. Although the direct impacts of the reforms are negative for some
agents, there is an overall positive effect, indicating that the benefits derived from price-reducing
reforms outweigh the costs incurred by the reforming sector. Moreover, improved productivity is
expected to decrease labour demand for air transport services, while removing mark-up and trade
barriers would lead to a reduction in rents accruing to air transport producers. Thus, the gains arising
from indirect economy-wide effects on production are passed to other sectors by multiplier effects.
Sectors that are complementary to air transport are the primary beneficiaries of the reforms. Given
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their anticipated positive impact on tourism and the wider economy, Egypt would benefit from
pursuing reforms to the air transport industry.
The primary limitation of this research is data availability. The parameters, elasticities, markups and efficiency values used in this study are drawn from external sources. Therefore, the study
might be improved by estimating the mark-up and elasticity parameters econometrically where
appropriate data are available. Future research might also explore the long-term impacts of the
reforms, for example in generating employment in the reformed sector and the economy as a
whole, using a dynamic CGE model. Of interest to policy makers is also the distributional impact of
the reforms in terms of which segments of the population experience gains and losses.

19

Appendix
Table A1: Structure of inputs

Share in gross output (%)
Value added
Intermediates
Air transport

Other mining and quarrying
Manufacture of other transport
equipment
Air transport
Public administration and defence;
compulsory social security
Other personal service activities
Manufacture of computer,
electronic and optical products
Information and communication
Arts, entertainment and recreation
Mining support service activities
Warehousing and support activities
for transportation
Manufacture of machinery and
equipment N.E.C.
Total of wholesale and retail trade;
repair of motor vehicles and
motorcycles
Manufacture of tobacco products
Activities of membership
organisations
Manufacture of wood and products
of wood and cork, except furniture;
manufacture of articles from straw
and plaiting materials
Manufacture of motor vehicles,
trailers and semi-trailers
Education
Printing and reproduction of
recorded media
Manufacture of basic
pharmaceutical products and
pharmaceutical preparations
Manufacture of furniture
Manufacture of electrical
equipment
Manufacture of wearing apparel
Professional, scientific and
technical activities
Extraction of crude petroleum and
natural gas
Administrative and support service
activities
Repair and installation of
machinery and equipment

% change in
price of
intermediate
aggregate of
all three
measures

76.7

23.3

3.4

-6.1

48.0
49.8

52.0
50.2

2.6
2.4

-5.5
-1.1

69.5
72.3

30.5
27.7

2.3
2.0

-0.1
-0.4

32.9
66.1
83.2
96.7

67.1
33.9
16.8
3.3

1.9
1.7
1.6
1.2

-5.9
-0.7
-0.6
-0.3

88.8

11.2

1.1

-0.7

26.2

73.8

1.0

0.4

70.9
48.2

29.1
51.8

0.9
0.9

0.4
0.0

40.9

59.1

0.7

0.3

80.3

19.7

0.7

0.1

30.0
84.9

70.0
15.1

0.7
0.7

0.2
0.1

73.9

26.1

0.6

0.1

48.6
34.6

51.4
65.4

0.6
0.6

0.1
0.1

26.5
41.2

73.5
58.8

0.6
0.5

0.0
0.0

90.1

9.9

0.5

0.1

95.9

4.1

0.4

0.1

85.1

14.9

0.4

0.0

95.0

5.0

0.4

0.0
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Total of construction
Manufacture of rubber and plastics
products
Manufacture of fabricated metal
products, except machinery and
equipment
Manufacture of textiles
Manufacture of other non-metallic
mineral products
Postal and courier activities
Manufacture of beverages
Manufacture of chemicals and
chemical products
Manufacture of leather and related
products
Repair of computers and personal
and household goods
Mining of metal ores
Manufacture of paper and paper
products
Land transport and transport via
pipelines
Human health and social work
activities
Water transport
Financial and insurance activities
Other manufacturing
Manufacture of basic metals
Food and beverage service
activities
Accommodation
Manufacture of coke and refined
petroleum products
Water and sewerage
Electricity, gas, steam and air
conditioning supply
Real estate activities
Crop and animal production,
hunting and related service
activities
Fishing and aquaculture
Manufacture of food products

48.2

51.8

0.4

0.1

27.5

72.5

0.4

0.0

28.8
35.8

71.2
64.2

0.4
0.3

0.0
0.0

54.1
84.1
39.3

45.9
15.9
60.7

0.3
0.3
0.3

0.0
0.0
0.0

62.2

37.8

0.3

0.0

56.2

43.8

0.3

0.0

59.4
95.2

40.6
4.8

0.3
0.2

0.0
0.0

79.4

20.6

0.2

0.0

72.0

28.0

0.1

0.0

56.2
93.2
90.8
10.4
26.4

43.8
6.8
9.2
89.6
73.6

0.1
0.1
0.1
0.1
0.1

0.0
0.0
0.0
0.0
0.0

48.9
55.7

51.1
44.3

0.0
0.0

0.0
0.0

14.1
72.0

85.9
28.0

0.0
0.0

0.0
0.0

15.4
94.9

84.6
5.1

0.0
0.0

0.0
0.0

70.3
91.1
28.4

29.7
8.9
71.6

0.0
0.0
0.0

0.0
0.0
0.0
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