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ABSTRACT
Considering the recognized pressures of tourism on the natural
environment, it is important to quantify and understand those pressures.
This paper adopts an approach based on the Tourism Satellite Accounts
conceptual framework to measure selected environmental pressures of
tourism. Egypt is selected for the case study and the accommodation
industry group is used as a pilot test (reference year 2009) for the
feasibility of the proposed methodology. Results show that each US$
1 million of direct value added supported by tourists expenditure in the
accommodation industry group requires 18.6 thousand m3 of water, 51.1
tons of fuel, and 426 megawatt hours (Mwh) of electricity. Similarly, each
US$ 1 million of the direct value added generated by tourists expenditure
for accommodation creates directly about 464.3 tons of CO2 emissions. It
is estimated that serving inbound tourism is a higher user of energy
resources than serving domestic tourism, which is higher in terms of water
use. These environmental performance measures enable the Egyptian
Government to examine the potential environmental pressures and
financial costs of attracting new tourists.
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Introduction

International tourism grew by 5.2% annually in the last decade recording 1.087 billion tourists in
2013, and generating: over US$ 1 trillion in exports for destinations, close to 6% of the world’s exports
of goods and services, 30% of exports if we consider services alone, and 9% of the global gross
domestic product (GDP) (World Tourism Organization [UNWTO], 2014). Additionally, 1 in every 12
jobs worldwide is connected to the tourism sector directly or indirectly (UNWTO, 2014). By 2030,
international tourist arrivals are projected to reach 1.8 billion (UNWTO, 2014). Despite the salient ben-
efits and substantial importance of tourism to the economies of destinations all over the world, visi-
tors’ activities together with related tourism production activities may also have various negative
impacts (Archer, Cooper, & Ruhanen, 2005; Dodds & Butler, 2009). Arguably, one of the most serious
negative impacts of tourism is the one it exerts on the environment, as tourism productive activities
are intensively energy and water consuming (United Nations Conference on Trade and Development
[UNCTAD], 2013). It is estimated that tourism contributes to greenhouse gases (GHG) emissions in
terms of approximately 5% of carbon dioxide (CO2) emissions, primarily from tourist transport (75%)
and accommodation (21%) (UNWTO & UNEP, 2012). As for the global level of water use attributed to
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tourism, it is relatively small (1%); however, the challenge is rather to be found at the individual desti-
nation level in terms of local competition for water (G€ossling, 2002; UNWTO, 2013).

Although the environmental effects have been one of the least studied aspects of tourism in gen-
eral (Mihali�c, 2000; Sun & Walsh, 1998) and within the statistical and economic frameworks of tourism
in particular (Briassoulis, 2000), “the increasing attention being paid globally to sustainable tourism
and climate change has led to growing research and debate on the environmental issues of tourism,
particularly over the last decade” (Song et al., 2012, p. 1670). That attention has been stimulated by
the emergence and application of Tourism Satellite Accounts (TSA) in many countries since the
beginning of the twenty-first century (Becken & Patterson, 2006; Frangialli, 2005; Hsieh & Kung,
2013). The TSA also opens the way to quantifying the environmental impacts of tourism from the
demand and the supply sides at both national and regional levels of analysis. This current paper aims
at using the TSA conceptual framework, which is designed on the basis of the System of National
Accounts (SNA) in order to have a common international method for measuring mainly the economic
importance of tourism in economies, and to measure selected environmental pressures of tourism.

Frangialli (2005, p. 16) argued that “the exploration of the development of links between environ-
mental accounting and the TSA can reveal the potential for a new paradigm for tourism development
that integrates the objectives of optimal economic development with environmental sustainability
within a given territory”. The TSA is an integrated framework with the SNA that provides the “tool” by
which data from demand-side surveys in the national statistical system (e.g. international visitors sur-
veys, household surveys on travel) are brought together and reconciled with data from various sup-
ply-side business surveys and administrative records (e.g. transportation, hotels, and restaurants) in
the national statistical system (Meis, 2002). Frechtling (2013) argued that “the single most important
analysis tool developed in the last several decades to measure tourism demand and its direct effects
on a national economy is the TSA”. Furthermore, one of the wide-ranging benefits of the TSA analysis
is the use of ad hoc extensions which provide further understandings of the various other aspects of
tourism in destinations (Eraqi et al., 2011). The TSA’s extensions are formulated in order to analyze
tourism performance beyond its regional or national economic importance. Examples of these exten-
sions are: human resources module of the TSA (Martin, 2013; Meis, 2014; Organization for Economic
Co-operation and Development [OECD], 2000); Government Revenue Attributable to Tourism in Can-
ada (Morissette, 2013); linking TSA with Computable General Equilibrium (CGE) models (measuring
indirect and induced impacts of tourism) (Dwyer et al., 2007; Rossouw & Saayman, 2011); forecasting
models (Blake, Durbarry, Sinclair, & Sugiyarto, 2000); linking government strategies and the TSA (Sta-
tistics South Africa, 2007); and environmental impacts of tourism (Jackson et al., 2008). For the last
instance, the UNWTO (2010a) reported that an increasing number of proposals have been developed
to present statistics which analyze, monitor, or asses the environmental implications of tourism devel-
opment in destinations. The UNWTO accentuates that estimating the links between tourism and the
environment at the level of the national economy is recommended to be of a high priority.

A number of research papers have used the TSA approach as a conceptual measurement frame-
work to quantify the environmental effects of tourism such as energy use and greenhouse gases
attributed to tourism as a productive activity (Anzalone, 2014; Calder�on et al., 2009; Costantino &
Tudini, 2005; Dwyer et al., 2010; Forsyth et al., 2008; Hoque et al., 2010; Jackson et al., 2008; Jones,
2013; Jones & Munday, 2007; Lagerstr€om & Rosenblom, 2010; Patterson & McDonald, 2004; Zhang &
Brandt, 2010). One of the first and comprehensive attempts was initiated in New Zealand where
Patterson and McDonald (2004) studied not only linking TSA with environmental accounts to mea-
sure the direct environmental effects of tourism but also moving beyond that to measure indirect
and future environmental effects by using lifecycle assessment and scenario analysis, respectively. In
that study, the TSA was extended to cover the use of natural resources (land, energy, and water) and
the production of pollutants (water discharges, nitrate, biological oxygen demand, phosphorus, and
carbon dioxide [CO2] by the tourism sector. The results of Patterson and McDonald’s study showed
that the tourism sector in the base year 1997/1998 directly and indirectly accounted for energy use
and CO2 emissions equivalent to about 22%�25% of New Zealand’s totals, respectively, for each
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indicator (including International air travel) and around 5% in terms of overall water use. These results
have challenged the idea that New Zealand’s tourism sector is sustainable, clean, and green.

In Canada, the environmental impacts of tourism industries resulting from both tourism consump-
tion and non-tourism consumption have been examined by Jackson et al. (2008) who explored the
possibility of linking the TSA and Environment Satellite Accounts (ESAs) as a means of estimating the
tourism share of energy use and GHG emissions for two industries, air transportation, and food and
beverage services. That has been done by applying tourism GDP ratios to the total energy use and
GHG emissions for these two industries to obtain the portion attributable to tourism. The later
method is considered the cutting-edge approach in most TSA’s extension studies. The results of Jack-
son et al.’s study for the base year 2002 pointed out that tourism consumption of air transportation
services amounted to approximately 1.5% of Canada’s totals for each of energy use and CO2 emis-
sions, while food and beverages services accounted for 0.7% and 0.03%, respectively (Statistics Can-
ada, 2002). In 2009, Calder�on et al. proposed using an extended Social Accounting Matrix (ESAM)
approach by including environmental indicators and considering tourism as a single specific industry
in order to integrate the economic and environmental accounts for tourism in the UK. That proposed
structure of the ESAM was based on four key sources of data: the UK TSA (production accounts of
tourism industries and tourism consumption); Supply and Use tables; Family Expenditure Survey and
Revenue & Customs data (household income and expenditure information); and the Environmental
Accounts (water and energy use and waste, wastewater and CO2 emissions). In Sweden, Lagerstr€om
and Rosenblom (2010) linked the TSA and the Environment Satellite Account with Input�Output Anal-
ysis to measure the share of the aggregated final demand of inbound tourism on energy use, CO2

emissions, and CO2 taxes. The aggregated results of that study reported that the production of goods
and services purchased by foreign tourists in Sweden accounted for almost 3% of final demand for
energy use, more than 3% of total CO2 emissions, and near 5% of total CO2 taxes paid in 2006.

Another approach to using the TSA data for environmental modeling in the area of tourism is to
focus on and estimate a single particular environmental performance measure such as GHG emis-
sions attributed to tourism. For example, Jones and Munday (2007) examined the environmental
effects of tourism consumption on GHG emissions in Wales, demonstrating how data from the TSA
for Wales (visitors consumption and gross value added of tourism industries) can be combined with
data from ESAs (GHG and waste emissions of 43 industries) and input�output tables for Wales 2000
to explore selected environmental effects of different types of tourism consumption (Day visitors, UK
tourists, and overseas tourists). It was revealed through that study that visitors to Wales contributed
directly and indirectly 1.46 million tons of CO2 emissions (912.5 tons CO2 per £1m VA) by their
regional consumption of goods and services inside Wales. Latterly, Jones (2013) updated that study
and advanced further using scenario analysis to suggest policy approaches (using electric, biofuel,
and hybrid technologies) aimed at reducing those emissions. Forsyth et al. (2008) studied the Carbon
footprint of tourism in Australia using two approaches: production-based approach and expenditure-
based approach. Those approaches showed that tourism contributes directly and indirectly between
3.9% and 5.3% of total industry GHG in Australia (Dwyer et al., 2010). That later study implicitly linked
TSA data and environmental data sourced from the Department of Climate Change estimates of
industry and household GHG emissions with the Monash Multi-Regional Forecasting database. The
same methodology has been used by Hoque et al. (2010) to measure the carbon footprint of tourism
in Queensland, Australia, as regional estimations.

Similarly, Zhang and Brandt (2010) measured the environmental impacts of tourism at regions and
municipalities in Denmark. Their study focused on linking the regional TSA and the regional environ-
mental accounts within the Danish regional economic input�output modeling framework to calcu-
late the GHG emissions related to tourism intermediate consumption (backward linkage) as well as
tourism private consumption (direct linkage). In those estimations, it is assumed that the same GHG
coefficient applies to the tourism sector for all regions in Denmark stating that the total tourism
impact (direct plus indirect) on the emissions accounted for 5% of the national total. Furthermore, at
the regional levels, tourism consumption generated higher shares of CO2 emissions and per capita
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levels on the islands and peripheral municipalities than in the urban regions, due to lower levels of
emissions from non-tourism activities and less energy efficient forms of accommodation in the for-
mer regions.

In this context and from a broader perspective, other additional research has applied the TSA
framework to evaluate the ecologically sustainable development of tourism using “hybrid flow
accounts”.1 Costantino and Tudini (2005) used that approach proposing an accounting framework
for ecologically sustainable tourism and conducted a preliminary feasibility assessment in the Italian
context. For building the hybrid flow accounts for sustainable tourism, Costantino and Tudini
explored firstly the link between TSA and the NAMEA (National Account Matrix including Environ-
mental Accounts) industry classification; then they calculated the environmental pressures using the
European System of Environmental Pressure Indices (ESEPI) framework; the last step was to demon-
strate tourism shares from these total pressures by incorporating the data of the TSA-table 6 (total
domestic supply and internal tourism consumption) (UNWTO, 2010b). In 2012, the London Group on
Environmental Accounting2 has discussed the previously mentioned study’s methodology and sup-
ported it as an extension of the Integrated Environmental and Economic Accounting (SEEA) that con-
nects SEEA data and the economic tourism data compiled within the TSA (Costantino, Anzalone &
Tudini, 2013).

More recently, Anzalone (2014) depended on the general conceptual aspects drawn in the study
of Costantino and Tudini (2005) to build hybrid environmental flow accounts for tourism inside the
Driving Force�Pressure�State�Impact�Response (DPSIR) model which allows analyzing the envi-
ronmental pressures emerged from tourism activities. These hybrid accounts include two modules:
an economic module derived from the TSA (production, intermediate consumption, value added,
and employment) and an environmental module derived from the environmental accounts (pollution
� air emissions, water pollution, waste and intake of natural resources � fossil fuels, minerals, bio-
masses, water, etc.). That model suggested by Anzalone has been implemented empirically for air
emissions related to tourism in Italy and the results showed that tourism contributed 5% of total CO2

emissions in the Italian economy.
While measuring GHG emissions related to tourism have received considerable attention in recent

research, no studies, that we are aware of, have been conducted to date on the basis of using the
TSA approach for measuring water use ascribed to tourism. However, some studies based on field
surveys have estimated the average water use by visitors using a demand side approach. For exam-
ple, G€ossling (2001) reported that every guest consumes directly between 100 and 2000 liters per
day (685, the weighted average) at hotels and guesthouses in Unguja and Pemba Islands, Zanzibar;
this average corresponds to around 15 times the daily per capita demand from the local population.
Later, in 2012, G€ossling et al. suggested that a tourist directly uses amounts of water ranging from 80
to 2000 liters per day. In Mallorca, the water use in hotels range from 156 to 2425 liters, with a mean
value of 541 liters/guest/night (Tortella & Tirado, 2011). Statistical Office of the European Union
(EUROSTAT, 2009) conducted a pilot study on “Water and Tourism” reporting that, in Tunisia, the
average use per bed-night was estimated at 466 liters/bed-night in 2002; while in Morocco the same
measurement ranged from 180 to 600 liters/bed-night. Also, according to surveys conducted in
Cyprus and in Malta, the average daily amount of water consumed by a visitor is estimated about
465 and 300 liters, respectively, almost twice the local resident’s average use in both countries (Char-
alambous, 2009; Mangion, 2013).

Beyond direct water use, G€ossling et al. (2012) estimated that the direct water use by tourists as
well as indirect use range between 2000 and 7500 liters/tourist/day. Similarly, using a water footprint
(WF) methodology, Hadjikakou, Chenoweth, and Miller (2013) estimated the direct and indirect local
water use associated with different holiday packages in five regions in the eastern Mediterranean;
Paphos, Polis (Cyprus), Bodrum (Turkey) Mykonos (Greece), and Damascus (Syria). That estimation
revealed that the range of daily WFs for tourism is between 5790 and 8940 liters/tourist. The most
recent development in the context of measuring tourism use of water is the adoption of System of
Environmental-Economic Accounts for Water (SEEA-Water) designed by The Department of Economic
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and Social Affairs of the United Nations Secretariat (DESA, 2012). The SEEA-Water is a subsystem of
the SEEA that covers the physical and economic stocks and flows associated with water. Hence, for-
mulating hybrid flow accounts for describing the relationship between tourism and water use
becomes accessible once the TSA and the SEEA-Water are both available.

As mentioned previously, the central question to be answered in this current paper is: how can a
country estimate environmental effects of tourism based on the TSA when it does not have environ-
mental accounts? In what follows, we estimate the energy (fuel, electricity) use, CO2 emissions, and
water use of the “accommodation for visitors” industry in Egypt using the TSA as a conceptual frame-
work for the economic measurement of the tourism sector and applying it to other non-integrated
data sources.

Context of the study, Egypt

In recent years, the importance of tourism in Egypt has increased as one of the fundamental pillars of
national economy, because of the relatively large value of its revenues, which are considered as a key
source of foreign exchange; a crucial contributor to the balance of payments and to macroeconomic
stability; as well as a creator of new jobs directly and indirectly. Inbound tourism to Egypt increased
from almost a million tourists in 1982 to 5.5 million in 2000, then jumped to about 14.7 million in
2010, with an average annual growth rate during the last five years of 14.2%. The number of tourist
arrivals to Egypt in 2010 was ranked as 18th among the worldwide destinations, and first in the Mid-
dle East and Africa. Since 2007, Russia has been the largest generating market for inbound tourists to
Egypt. Before 2007, the largest generating market area was Western Europe; particularly Italy, Ger-
many, and the UK. In terms of tourism supply, hotel capacity increased from 18,900 rooms in 1982 to
about 113,600 in 2000, reaching over 153,000 rooms in 2010, with an additional 208,000 rooms under
construction (Ministry of Tourism-Egypt [MOT-Egypt], 2011; CAPMAS, 2012). However, the political
turmoil experienced in Egypt since 2011 has caused a sharp decline in tourism flows to about
9.8 million tourists in 2011, a decline of 33% compared to 2010 (MOT-Egypt, 2011; CAPMAS, 2012).

TSA in Egypt

Previously, before the development of a TSA for Egypt, official tourism figures for Egypt concealed
many socioeconomic aspects of tourism development and hence failed to signal the real full eco-
nomic contribution of tourism activities to the national economy (Sakr, 2005). That was due to the
reliance on multiple data sources with inconsistent definitions, classifications, and coverage as
argued by Ragab (2006). Consequently, there was a need to examine both tourism supply and tour-
ism demand within the general framework of a national accounting system in Egypt in accordance
with evolving international measurement standards (Ragab, 2009). From this sprang the compilation
of a TSA in Egypt initiated in 2008 to overcome those pre-existed data limitations (Ragab, 2011). With
the accomplishment of Egypt TSA project in 2010, Egypt now compiles the core TSA-tables 1�7 and
10, hence it can be said that it has a full-fledged TSA. Egypt publishes the TSA results on a regular
annual basis starting with the base year 2009 (Ragab, 2013) (Table 1).

Energy and water use in Egypt

Currently, Egypt is considered to be in a state of an increasing energy supply crisis in terms of fuel
and electricity. According to the Information and Decision Support Center (IDSC) (2008), oil and natu-
ral gas together generated about 94% of the energy consumed in Egypt in 2007, while hydroelectric
power was third at 4.6% and coal was last at 1.4%. Generally speaking, Egypt suffers from a recog-
nized gap between production and consumption of petroleum derivatives (El-ghitani, 2012). The lat-
est available figures show that the domestic production of petroleum products has witnessed a
consecutive decline since 1995, down by about 6.3% to reach 710,000 barrels per day in 2007
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compared to about 758,000 in 2001, while the domestic consumption of petroleum has increased
during the period 1981�2007 rising by 18.8% to reach 651,000 barrels per day in 2007 compared to
about 548,000 barrels in 2001 (IDSC, 2008).

Petroleum fuel is the main source for generating electricity in Egypt with about 40% of electricity
sourced from petroleum fuel in 2009/2010 (IDSC, 2012). As a consequence of fuel shortages, Egypt
has experienced periodic electrical blackouts in recent years. Although, the production of electric
power achieved approximately a double increase in the past decade, raising from 78 billion kilowatt-
hours (kWh) in 2000/2001 to 157 billion kWh in 2012/2011; domestic consumption also doubled dur-
ing the same period, reaching 136 billion kWh in 2011/2012 compared to about 65 billion kWh in
2000/2001 (Ministry of Electricity and Renewable Energy [MOEE], 2012). In the past three years, for
example, according to the Electric Utility and Consumer Protection Regulatory Agency (EgyptERA,
2014), the electricity supply crisis peaked with electricity consumption exceeding production for
25 days during April 2014, and a maximum gap recorded during this month of around 3 million kWh.
Overall, the amount of CO2 emissions resulting from consumption of petroleum products and natural
gas is estimated around 182 million tons in 2011/2012, with a compound annual growth rate of
nearly 6% since 2003/2004 (CAPMAS, 2006, 2013).

Egypt also faces a significant emerging problem with regard to the issue of water and its future
use and distribution (IDSC, 2006). Pouw (2012) argues that Egypt is presentably considered to be in a
state of water scarcity. This is supported by Keith et al. (2013) who mention that Egypt experiences a
water shortage at current resource levels and will encounter severe problems by 2020. According to
the Egyptian General Authority for Investment (GAFI, 2013), the renewable water resources per capita
in Egypt decreased in the previous decade from 2604 m3/capita/year in 1947 to 860 m3/capita/year in
2003. And, it is expected to continue declining to reach 582 m3/capita/year by the year 2025. Such
levels would place Egypt in the category of “absolute scarcity”, according to the thresholds for water
stress and scarcity, as defined by the United Nations (United Nations Educational, Scientific and Cul-
tural Organization [UNESCO], 2012).

Table 1. TSA results in Egypt for the year 2009.

Indicators 2009 Indicators 2009

Tourism direct gross value added (US$ billions) 10.2 Other components of tourism consumption (US$ billions) 2.2
Tourism share of national gross value added (%) 5.4 Internal tourism consumption (US$ billions) 18.5
Tourism direct gross domestic product (US$ billions) 11.0 Outbound tourism expenditure (US$ billions) 2.7
Tourism share of gross domestic product (%) 5.7 Tourism balance of trade (US$ billions) 10.7
Inbound tourism expenditure (US$ billions) 13.3 Employment in tourism industries� (million) 1.4
Domestic tourism expenditure (US$ billions) 3.0

Source: Prepared by authors based on TSA-unit Egypt (2011). A Report on the TSA results in Egypt 2009, Ministry of Tourism, Cairo.
�Total jobs in tourism industries serving tourism and non-tourism demand as well.

Table 2. Estimating the physical quantities of energy and water use at hotels � a hypothetical example.

5 Stars 4 Stars 3 Stars 2 Stars 1 Star UC

Guests No.1 100 120 150 80 80 200
Nights No.2 500 600 800 400 400 900
Energy or water expenses (US$)3 10,000 11,000 10,000 4000 3000 4000
Unit price (US$)4 5
Total energy or water use (units) 2000 2200 2000 800 600 800
Average energy or water use unit/guest/night 4 3.6 2.5 2 1.5 0.9

Source: Suggested by the authors.
1, 2These can be obtained from the administrative records.
3from the intermediate consumption reported by the CAPMAS Hotels survey.
4from the distributions companies/organizations.
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As a result, it is argued that Egypt is one of the world’s most vulnerable countries to climate
change (Nakhla, Hassan, & El-Haggar, 2013). Key factors to that assessment are water scarcity and
CO2 emissions. Additionally, Nour El-Din (2013) demonstrated that water security is as a limiting fac-
tor for development in Egypt. Tutwiler (2012) also said that the potential for CO2 emissions to
decrease or at least reduce their rate of growth in Egypt is slightly lower than in other comparable
developing economies.

Undoubtedly, the tourism sector in Egypt is one of the most negatively affected economic activi-
ties due to the significant fuel deficiency and power shortages. For example, the recent recurring
national gas shortages continually lead to brownouts and blackouts across Egypt’s cities and have
forced hotels and resorts to bear the financial burden of generating electricity from alternative sour-
ces. Also, with the lack of fuel, a diesel fuel black market has appeared, with higher prices than normal
official rates, and with cheating in the content of the diesel fuel by adding water, and this may cause
at the end an overall poor service to tourists (Hanna, 2013). Accordingly, many potential tourism proj-
ects have been deferred or halted in mid-construction due to these problems (Ragab, personal com-
munication, February 28, 2015). On the other hand, many concerns have been raised by the media
arguing that the tourism sector is very energy-consuming in Egypt and this threatens the local
population needs; that is to say, the trade-off between serving tourism demands versus domestic
population’s demands becomes pervasive and problematic in Egypt from a public policy perspective
(Ragab, personal communication, February 28, 2015). Accordingly, it can be said that the Egyptian
tourism sector is no longer facing only the challenge of energy efficiency but also the energy access
in the first place.

Considering the aforementioned critical situation, we argue that Egypt needs to adopt supply
and demand management policies with emphasis on the environmental issues at both macro
and micro levels. However, before developing these policies, Egypt needs reliable environmental
measurements that its policy-makers can depend on in order to track Egypt’s performance in
these terms and the effects of implementing such policies. To date, Egypt does not have environ-
mental accounts to measure the aspects of energy and water use as an aid to managing existing
and future challenges of the energy and water needs of its economic activities, its enterprises,
and its people. The main focus of the present study is to develop a method providing disaggre-
gated data on the environmental effects of tourism and to relate them to the economic data
from the TSA as shown in the following section.

Study method

Once a country or a region has a TSA and environmental accounting, it is possible to investigate the
links between them to measure the environmental-economic performance of tourism since they are
both satellites to one accounting system; the SNA. The challenge occurs when there is an absence of
environmental accounts or a lack of data in general as in the case considered in this paper. Three
major environmental measures, energy (fuel, electricity) use, CO2 emissions, and water use, of the
“accommodation for visitors” industry in Egypt are presented. That industry has been chosen as a
pilot test of the proposed methodology in the present study since it is the largest (40.4% of the total
tourism direct gross value added in 2009 [TSA-unit Egypt, 2011]) of the identified industries within
the tourism sector in Egypt. The methodology for these estimations is based on the following five
analytical steps.

(1) Identifying the production boundary of the accommodation industry in Egypt:
Egypt uses the same production boundary of the accommodation industry as it is in the TSA:
RMF 2008 which is rooted from the SNA 2008 central framework (See: UNWTO, 2010b; TSA-
unit Egypt, 2011). This includes mainly three sub-industries (a) Hotels and other accommoda-
tion facilities for visitors, (b) Vacation homes under full ownership (second homes), and
(c) Vacation homes under other types of ownership (time-share properties and furnished
apartments).
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(2) Identifying relevant measures:
Four environmental-economic indicator measures are selected to assess the environmental
stress aspects of tourism:
� Average water use (L/person/night)
� Average fuel (diesel) use (L/person/night)
� Average electricity use (kWh/person/night)
� CO2 emissions attributed to production in the accommodation industry (ton CO2)

(3) Tourism GDP ratio in the accommodation industry:
For the accommodation industry, the tourism share of output is the sum of the tourism share
corresponding to each product component of its output. Then, it is possible to establish a ratio
between the total value of tourism share and total value of output of the accommodation
industry, which is called “tourism ratio” (expressed in percentage form) (UNWTO, 2010b).

(4) Identifying data sources:
As stated previously, there are no available data for the abovementioned four environmental
measures for Egypt that are specific to tourism or the accommodation industry group in particu-
lar. Hence, the study depended on the results of a hotels and resorts survey conducted by the
Central Agency for Public Mobilization and Statistics (CAPMAS) in 2009 (CAPMAS, 2010a). That
survey provides detailed data on intermediate consumption by products for all hotels and
resorts in Egypt, classified by both hotel ratings and region. In addition, the TSA-table 6 (domes-
tic supply and internal tourism consumption) which provides the tourism GDP ratios in Egypt
for the accommodation industry group was used in the analysis (See TSA-unit Egypt, 2011).
These secondary data sources involved some limitations. Although the hotels and resorts survey
is a kind of census, it included some missing values on intermediate consumption reported by
surveyed units. Also, the Egyptian TSA-table 6 for the reference year 2009 did not include details
on the production accounts of hotels by type (e.g. fixed and floating). Undoubtedly, this affects
slightly the current study’s analysis. However, we treated the first limitation based on imputation
approach, as illustrated later, and the second limitation still exists since the TSA-table 6 provides
only a generic tourism ratio for the accommodation industry group.

(5) Calculations:
The calculations involved the following process for reference year 2009:
� Energy and water use

(a) Hotels and resorts:
In order to calculate the average guest use of energy and water in the travel accommo-
dation services, the expenses on energy and water are divided by the unit price (see a
hypothetical example in Table 2). The water unit price for all hotels connected to gov-
ernmental utility is the same across all administrations (US$ 1.44/m3) except for hotels
which are located in Sinai and Red Sea where the water supply is self-generated via
water desalination plants. The water unit price generated via water desalination plants
at these hotels is amounted to US$ 1.44/m3 (European Bank for Reconstruction and
Development [EBRD], 2013). The diesel unit price as well as the average electrical energy
unit price for all hotels in Egypt is the same as normal rates for other commercial activi-
ties. It is worth mentioning that, despite the fact that overall total physical quantities of
water and energy can be obtained this way, due to poor reporting, some hotels do not
report their annual expenses on energy and water use. Instead, we imputed the average
of guest use of these inputs weighted by nights spent. Also, the above-mentioned esti-
mation process has been made separately according to hotel type (fixed or floating),
hotel rating (Under classification [UC] to 5 stars), and regions (27 governorates).

(b) Other accommodation services associated with all types of vacation home ownership:
This category includes second homes, timeshare properties and furnished apartments.
Since these units are mainly used by Egyptians during short family domestic trips
where they spend most of the day in outdoor activities (see TSA-unit Egypt, 2011), it is
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assumed that the pattern of energy and water use per occupied-day of these visitors
is less intensive, specifically approximately half that of resident households. The occu-
pancy data of these vacation homes are sourced from The Household Income, Expen-
diture and Consumption Survey conducted by the CAPMAS (2009). Also, it should be
noted that domestic tourists who visit and stay in their relatives’ or friends’ houses are
not included in these estimations because the guest housing services provided to visi-
tors within the main dwelling of a household are usually excluded from the produc-
tion boundary of SNA 2008 (UNWTO, 2010b) as no commercial transaction is involved.

� Estimating CO2 emissions:
To obtain the quantities of CO2 emitted per ton fuel (diesel) combusted and per Kwh elec-
tricity consumed, we depended on the conversion factors for CO2 reported by the Intergov-
ernmental Panel on Climate Change. These conversions amount to 3.32057 ton CO2 per ton
fuel (diesel) and 0.647 kg CO2 per kWh electricity consumed (EBRD, 2013; Elfarra, 2010).

(6) Extracting tourism share from total environmental effects:
After estimating the mentioned environmental measures for total production in hotels and
resorts, adjusted measures of estimates for the portions that are actually attributable to tour-
ism internal consumption are determined by applying the tourism GDP ratio from the Egyp-
tian TSA for hotels and resorts services. For the other accommodation services associated with
all types of vacation home ownership (second homes, timeshare properties, and furnished
apartments), since the TSA in Egypt considers their production the same as consumption, the
tourism GDP ratio of these accommodation services is 100% (TSA-unit Egypt, 2011).

Results
This section reveals a summary of the main findings including the main results of the compilation
process described above, as shown in Tables 3–8. Table 3 provides the environmental measures of
water and energy use per guest/night in hotels and resorts in Egypt. It can be seen that the weighted
average of water use in fixed hotels is 700 liters/guest/night while it is 300 in floating hotels. The aver-
age fuel (diesel) use is 2 liters/guest/night while for floating hotels it is much larger at 28.3 liters/
guest/night. This is explained by the fact that floating hotels never turn off their engines whether
moored or sailing as long as they have guests on board. The average electricity use in fixed hotels is
25.6 Kwh/guest/night; however, floating hotels generate electricity exclusively from fuel combustion.
As shown in Table 4, in 2009 the total direct GVA of hotels and resorts activities in Egypt amounted
to about US$ 4.4 billion of which around 67.9% (about US$ 3 billion) is attributed to tourists’ expendi-
ture on these activities. The tourism GDP ratio in hotels and resorts activities (67.9%) has been
applied together with the aforementioned environmental measure to estimate the total use of water
and energy in these activities for tourism purposes. The application of the tourism GDP ratio to the

Table 3. Environmental measures of hotels’ guests by type and rating of hotels.

Fixed hotels

5 Stars 4 Stars 3 Stars 2 Stars 1 Star UC Total
average

Floating
hotels

Average water use1 (L/guest/night) 900 800 700 700 200 200 700 300
Average fuel (diesel) use2 (L/guest/night) 2.6 1.8 1.8 1.0 0.6 0.3 2 28.3
Average electricity use3 (Kwh/guest/night) 36.1 38.2 30.1 25.1 5.3 4.3 25.6 NA

Source: Calculated by the Authors.
1The water unit price for hotels connected to the governmental utility is rated at EGP 3 (US$ 0.54)/m3. For the hotels in Sinai and
Red Sea, the water supply is self-generated via water desalination plants. The homogenized price is equal to EGP 8 (US$ 1.44)/m3

(adopted from: EBRD, 2013).
2There are very few hotels which are connected to the natural gas network. The diesel unit price is EGP 1.1 (US$ 0.2)/ liter.
3The average electrical energy unit price for hotels connected to the utility grid is 0.31 EGP/kWh including taxes (EBRD, 2013: p. 71).
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Table 4. Tourism share in the production of hotels and resorts in Egypt 2009 (US$ million�).

Output Tourism share Tourism ratio (%)

Total output 8047.7 5460.6 67.9
Total intermediate consumption 3674.9 2493.5
Total direct gross value added 4372.9 2967.1

Source: TSA-unit Egypt (2011). A Report on the TSA Results in Egypt 2009, Ministry of Tourism, Cairo.
�The values are converted to the US dollar based on the exchange rate in 2009 (US$ 1 D EGP 5.542) (MOF, 2012).

Table 5 . Tourism use of water and energy in hotels and resorts in Egypt, 2009.

Hotels totals

Domestic Inbound Total Tourism share

No. of guests 3,774,453 11,806,873 15,581,326 10,572,286
No. of nights 9,048,000 48,096,000 57,144,000 38,773,510
Total water use (million m3/year) 4.27 21.65 38.21 25.93
Total fuel use (000 ton) 13.96 143.50 232.06 157.46
Total electricity use (Gwh) 156 759 1348 915

Source: Calculated by the Authors.

Table 6. Tourism use of water and energy in other accommodation services associated with all types of vacation home ownership
in Egypt�, 2009.

Second homes Timeshare prosperities Furnished apartments Total

No. of units 357,000 7380 655,000 1,019,380
No. of persons�� 1,428,000 29,520 1,637,500 3,095,020
No. of nights 19,992,000 5,579,280 147,375,000 172,946,280
Water use

Average water use (L/guest/night) 183.5
Total water use (million m3/year) 3.67 1.02 27.04 31.74

Electricity use
Average electricity use (Kwh/guest/night) 2.35
Total electricity use (Gwh) 46.98 13.11 346.3 406.4

Source: Calculated by the Authors.
�It is supposed that users of such units would not consume fuel during their short accommodation in these units.
��The number of persons stayed in these types of accommodation was not available; thus, it is presumed that users of second
homes and timeshare units are travelling in household groups (average size of a household in Egypt in 2009 is four persons
(CAPMAS, 2010b). As for furnished apartments, it is assumed that half of users consist of household parties and the other half is
made up of individuals.

Table 7. The contribution of tourism use of water and energy in the accommodation industry to the Egypt’s total use.

Accommodation use attributed to tourism

Indicators Egypt’s total use Domestic Inbound Total (%)

Total water use (million m3/year) 70,030 36.0 21.7 57.66 0.1
Total fuel use� (000 ton) 33,023 14.0 143.5 157.46 0.5
Total electricity use (Gwh) 111,714 562 759 1321 1.2

Source: Calculated by the Authors.
�Natural gas excluded.
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hotels and resorts measures illustrated that while total nights spent in hotels and resorts in 2009 in
Egypt recorded about 57 million nights, only around 39 million can be specified as tourists’ nights.
Correspondingly, the tourism use of water in hotels and resorts is estimated at 25.9 million m3/year
and the tourism use of fuel and electricity is estimated at 157,500 tons and 915 Gwh, respectively.
Non-tourism use of water (12.28 million m3/year), fuel (74,600 tons), and electricity (433 Gwh)
accounted for 32.1% of the total use of hotels and resorts in the reference year.

For second homes, timeshare properties, and furnished apartments, the total values of all environ-
mental indicator measures for the use of water and energy resources are attributed to tourism, since
the production output of these forms of accommodation is estimated from the demand side in Egypt
and thus the assumed tourism GDP ratio is 100% (see: TSA-unit Egypt, 2011). Table 6 shows that the
total tourism-related water use for these sub-industries of accommodation totalled approximately to
31.74 million m3/ year and the electricity use amounted at 406.4 Gwh.

Table 7 reveals that the tourism’s use of water in all forms of accommodation accounts for 0.1% of
Egypt’s total while its use of fuel and electricity is around 0.5% and 1.2% of the Egyptian totals,
respectively. The estimated quantity of CO2 emissions attributed to tourism production in the accom-
modation industry in Egypt, based on the aforementioned conversion factors, totals about 1.4 million
tons, less than 0.01% of the total CO2 emitted in the Egyptian airspace (Table 8). Figure 1 illustrates
the contribution of different forms of tourism (inbound, domestic) to water and energy use in the
accommodation industry and its effects on CO2 emissions. The environmental impacts associated

Table 8. CO2 emissions resulted from accommodation production attributed to tourism.

CO2 emissions attributed to tourism
production in the accommodation industry (000 ton)

Conversion factor� Domestic Inbound Total

Fuel 3.32057 46.3 476.5 522.8
Electricity 0.647 363.6 491.3 854.8
Total 409.9 967.8 1377.7
National total CO2 emissions 166,600
(%) 0.01

Source: Calculated by the Authors.
�The conversion factors for CO2 emissions are mainly dependent on the factors stated by the Intergovernmental Panel on Climate
Change (IPCC � 2006).

Figure 1. The contribution of inbound and domestic to water and energy use and CO2 emissions in the accommodation industry.
Source: Calculated by the Authors.
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with the production of accommodation services purchased by inbound tourism are higher in terms
of fuel use (91.1%), electricity use (57.5%), and emissions of CO2 (70.2%) than for accommodation
services produced for domestic tourism, which is higher in term of water use (62.4%).

Overall, it is estimated that production in the accommodation industries serving tourism demand
(13.7 million tourists, 211.7 million nights) used around 57.7 million m3 of water, 157.46 Kt of fuel,
and 1321 Gwh of electricity to generate about US$ 3 billion as a part of tourism direct GVA in Egyp-
tian national economy in 2009. Therefore, it can also be said that each US$ 1 million of direct value
added supported by tourists expenditure in the accommodation industry required 18,600 m3 of
water, 51.1 tons of fuel, and 426 Mwh of electricity. Similarly, each US$ 1 million of the direct value
added tourists expenditure in the accommodation industry group created about 464.3 tons direct
CO2 emissions.

Discussions and concluding remarks

Considering the often mentioned environmental pressures of tourism and the increasing concerns
with the sustainability issues of tourism development, it is important to be able to quantify these
pressures as a preliminary step towards managing natural resources and adopting innovative practi-
ces for mitigating the environmental impacts associated with tourism demand and supply. This paper
indicates that linking TSA and environmental accounts has been initiated in a number of countries
and regions (Jackson et al., 2008; Lagerstr€om & Rosenblom, 2010; Patterson & McDonald, 2004; Zhang
& Brandt, 2010) at different levels and scope of measurement (e.g. selected environmental measures,
selected tourism industries, different types of tourism consumption, direct and indirect environmen-
tal impacts, and environmental sustainability of tourism). Furthermore, the TSA is considered to be
the foundation for estimating the environmental impacts of visitor activities or tourism industries in
destinations (Frangialli, 2005). The approach adopted in this paper allows countries that have not yet
built environmental accounts to partially examine some environmental impacts of tourism. The key
assumption of this approach is based on the underlying essence of the TSA approach which segre-
gates tourism from non-tourism proportions of the domestic supply of industries which serve both
visitors and non-visitors (Frechtling, 2010). Egypt is selected for the case study and the “accommoda-
tion for visitors” industry is used as a pilot test for the feasibility of the proposed methodology which
used data on the intermediate consumption of the accommodation industry results from field sur-
veys conducted by the Egyptian statistics office, CAPMAS, combined together with other secondary
data to estimate the quantities of energy (fuel, electricity) use, CO2 emissions and water use in that
industry. Then the tourism GDP ratio, extracted from TSA-table 6 (domestic supply and internal tour-
ism consumption), is applied to determine the tourism demand effects on the environment in terms
of the aforementioned measures. To our knowledge, the estimates presented in this paper are the
first in the Egyptian context illustrating the environmental-economic performance of tourism; in addi-
tion, the paper provides first estimates of tourism water use as a new environmental dimension to be
measured on the basis of the TSA approach. It is important to note that due to absence of a full sys-
tem of environmental accounts within the Egyptian statistical system, no comparable environmental
performance information yet exists for other industries or sectors within Egypt.

It goes without saying that the limited availability of environmental data (e.g. detailed database on
energy and water use by industries) in Egypt has constrained the main objective of this pilot study for
the sake of demonstrating the feasibility of applying a mixed methodological approach in order to
estimate macro-environmental performance effects of tourism industries in the absence of devel-
oped national environment accounts. Obviously, a more comprehensive view of the environmental
economic performance of tourism would be desirable if more extensive environmental data sources
were available that could be linked with the full set of industry groups within the tourism sector,
including not only the accommodation industry group but also transportation, food and beverage,
recreation and entertainment and travel services. Unfortunately, similar environmental performance
data linked with other tourism industry groups was not currently available for Egypt. Similarly, a
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more comprehensive measurement approach would include estimation of indirect and full supply
chain effects of tourism industry and market development in Egypt. That too was beyond the scope
of tourism-related economic and environment resource measurement and estimation capacities of
both official and non-official institutions within Egypt3.

At a more granular level too, the estimation assumptions in the current study are affected by com-
mon field survey accuracy errors and limitations (missing values on intermediate consumption
reported by surveyed units). Also, another limitation of the current study is the dependence on a
generic tourism ratio for estimating the environmental performance of the accommodation industry
group; however, the environmental profiles of hotel types are different. More specific ratios would
lead to more precise and accurate estimates for particular accommodation industries with the gen-
eral accommodation industry group.

Nevertheless, the approach developed in this paper offers potential preliminary information for
stakeholders within the Egyptian tourism sector about the direct environmental impacts of tourism
production in the accommodation industries of the sector. According to this study’s results, with the
increase of each additional million inbound and domestic tourists to the Egyptian destinations, the
accommodation industry would need 4.04 million m3 of water, 11.5 thousand tons of fuel, and 96.7
Gwh of electricity, with a total cost around USD 12 million. Also, the accommodation industry would
create 100.8 thousand tons direct CO2 emissions with an estimated social cost (the economic damage
caused by a ton of CO emissions) of USD 5.5 million (Foley, Rezai, and Taylor [2013] stated that the
social cost of carbon is $55/tCO2). Hence, when the Egyptian government puts in place strategies for
attracting more domestic and inbound tourists, it should also use such environmental measures in
order to examine the potential environmental pressures and financial costs of attracting new tourists.
These environmental measures could stimulate and inform the development of policies to rationalize
energy and water use in these industries by setting up new managerial procedures such as helping
hotels and resorts to go green and to use innovative energy solutions as well as imposing CO2 emis-
sion’ taxes. They could also stimulate other more extensive and rigorous measurement studies, which
would ultimately provide a basis for assessing the relative accuracy of the various estimates.
Undoubtedly, developing such procedures would not be possible for the tourism sector in Egypt
without having environmental economic measures such as presented in the current study.

This paper provides environmental estimates of tourism production by form of tourism that
explain the environmental pressure of inbound and domestic tourists as well. The results presented
are conceptually broadly comparable with the results of other studies conducted on this topic (Anz-
alone, 2014; Calder�on et al., 2009; Costantino & Tudini, 2005; Dwyer et al., 2010; Forsyth et al., 2008;
Hoque et al., 2010; Jackson et al., 2008; Jones, 2013; Jones & Munday, 2007; Lagerstr€om & Rosenblom,
2010; Patterson & McDonald, 2004; Zhang & Brandt, 2010). However, close cross-national comparison
with results of other similar studies in more developed countries and regions, such as Canada and
Europe, is not yet appropriate, as neither the measurement methodologies nor the contexts can be
considered equivalent. In addition, this approach should not be considered as a definitive remedy for
the lack of environmental accounts. Countries have to develop their own environmental accounts
and investigate possible links with the TSA in this area of measurement. Egypt is no exception; it
needs to have a full system of environmental accounts that enables it to estimate the macro-environ-
mental performance effects of tourism industries in a more robust way for international comparability
and across industries.

As a final point, as noted earlier, this approach could be further developed to measure the energy
and water use intensity of other tourism industries (passenger transport, food and beverages, recrea-
tion, and sport). Yet another possible further focus of future studies is measuring the indirect environ-
mental effects of tourism industries which undoubtedly add significant incremental effects to the
direct ones (for example, water use for electric generation, agricultural crops that serve tourism activ-
ities). Moreover, estimates could also be broken down by hotel types as well as by activities within
the industry to explore the relative weight of these activities in terms of environmental pressure (e.g.
water use distribution at hotels for gardens, swimming pools, kitchens, laundry, and toilets). Still,
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another development requiring future attention is to understand and test the causal linkages
between the tourism economy and environment pressures within sustainability frameworks such as
the DPSIR model, besides conducting comparative studies of the environmental performance of tour-
ism among national and international destinations, tourism and non-tourism industries, and tourism
and non-tourism consumption within a single industry.

These studies are critically important to an understanding of the demands and pressures that
tourism development processes impose upon limited natural resources, and how these pressures
can be measured and managed in the interests of equity and sustainability.

Notes

1. Hybrid Flow Accounts are defined as "a single matrix account containing both national accounts in monetary terms
and physical flow accounts showing the absorption of natural resources and ecosystem inputs and the generation
of residuals" (OECD, 2005, p. 252)

2. The London Group on Environmental Accounting is a city group created in 1993 to allow practitioners to share
their experience of developing and implementing environmental accounts linked to the System of National
Accounts. It convened its first meeting in March 1994 in London, England. The name derives from the city of its first
meeting.

3. In addition to requiring a much broader coverage of basic environmental resource data, such as one finds in coun-
tries with fully developed set of national environment accounts, another prerequisite of extending the scope of
analysis to include the indirect supply chain effects of tourism development is the existence of a fully developed I-
O based tourism impact models. This supplementary extension of the national system of tourism statistics is also
beyond Egypt’s current technical tourism measurement system capacities.
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