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ABSTRACT 

The main objective of this study is two-fold.  First, it aims to undertake a 

systematic and comprehensive analysis of the performance of the Sri 

Lankan tourism sector using historical data and policy documents and to 

present a historical narrative on tourism. Second, it aims to analyse the 

effects of the post-war tourism boom on the Sri Lankan economy within 

an economy-wide framework by developing a computable general 

equilibrium (CGE) model, labelled as SLCGE-Tourism. In the process of 

achieving the above objectives the study addressed two knowledge gaps 

related to Sri Lankan tourism as identified in the literature.  

The first knowledge gap is that there is a lack of systematic historical 

analysis of Sri Lankan tourism both in terms of policy and data. This 

study contributes significantly in addressing this knowledge gap by 

undertaking a number of complementary analyses. Firstly, it undertakes 

a systematic and comprehensive analysis of post-independence tourism 

promotion strategies in the economic development process. It shows that 

Sri Lanka had many post-independence advantages, especially given its 

strategic location in the Indian Ocean and on the major air and sea routes 

between Europe and the Far East. However, it missed opportunities due 

to inward-oriented development policies implemented by successive 

governments until 1977 and the three decade long civil war and other 

political violence ending in 2009 

Secondly, it carries out two systematic econometric studies on tourism 

demand and volatility within the Sri Lankan context by using well-

recognised econometric techniques. In the first econometric study, data 

on monthly tourism arrivals is used to model volatility of tourist arrivals 

for the first time in the case of Sri Lanka and as such this represents a 

contribution to the tourism literature in Sri Lanka. As generally accepted, 
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and in common with many other tourist destinations, the empirical 

results of this study demonstrate that the Sri Lankan tourism industry is 

very sensitive to political violence, exchange rate changes, and seasonal 

variations. The analysis suggests that significant increases in political 

violence lowered tourist arrivals in Sri Lanka and created a substantial 

amount of volatility in tourism demand. The second econometric study 

explores empirically whether the targets set in the recent Tourism 

Development Strategy (TDS) by the Sri Lankan government are achievable 

or realistic by using a simple econometric model. The econometric 

analysis suggests that tourist arrivals to Sri Lanka would increase by 26 

per cent per year if a peaceful environment can be maintained in Sri 

Lanka. This is broadly consistent with the targets set out in the TDS 

without the benefit of systematic modelling work.  

The second knowledge gap was that there was a lack of an integrated 

economy-wide modelling model capable of use for examining the impact of 

tourism on the Sri Lankan economy. This study has addressed this 

knowledge gap by developing a tourism-focused SLCGE–Tourism model. 

Its usefulness has been demonstrated by examining the economy-wide 

effects of the recent tourism boom and associated policy targets on the Sri 

Lankan economy in the second part of the thesis. The projected results of 

the model support the view that tourism can play a major role in the post-

war development in Sri Lanka in terms of economic growth and 

employment generation. However, both the macro and sectoral results 

demonstrate that the expansion of tourism will not assist the economy 

without imposing some negative impacts on some other sectors in the 

economy. It is clear from the results of policy simulations carried out with 

the model that a tourism boom may lead to ‘Dutch disease’ type effects. 

The manufacturing export sectors, such as wearing apparel, may suffer as 

a result of an appreciation of the real exchange rate due to the tourism 

boom. The results also demonstrate that positive effects of a tourism 
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boom on the economy would be much stronger if supply side constraints 

facing the tourism sector were able to be removed (or at least reduced 

significantly). The empirical findings of this study have important policy 

implications and the modelling of the Sri Lankan tourism sector using the 

newly developed tourism-focused SLCGE–Tourism model opens up new 

areas for future research 
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CHAPTER ONE 

INTRODUCTION 

1.1 Introduction 

Tourism is the term given to the activity that occurs when people travel 

(Mill and Morrison, 2002). The World Tourism Organization (UNWTO) 

defines a tourist as “any person who travels to a country other than that 

in which he/she usual residence, but outside his/her usual environment 

for a period not exceeding 12 months and whose main purpose of visit is 

other than the exercise of an activity remunerated within the country 

visited" (SLTDA, 2012 ,p.63). According to UNWTO statistics (UNWTO, 

2014), over the past six decades the number of global tourist arrivals has 

expanded at an annual rate of 5 per cent and Asia and the Pacific 

recorded the strongest growth with a 6% increase in arrivals, followed by 

Europe and Africa (both +5%). In absolute terms the number has grown 

from 25 million in 1950 to 1,138 million in 2014. The income generated 

by these arrivals has increased from US$ 2.1billion in 1950 to US$ 1,159 

billion in 2013. Consequently, at present, tourism has become .one of the 

leading industries in the service sector at the global level and a major 

provider of employment and foreign exchange earnings at the national 

level (United Nation, 2007). Foreign exchange earnings from tourism 

account for as much as 30% of the world’s exports of commercial services 

and 6% of overall exports of goods and services. According to the UNWTO 

(2011, p .2 ) report, “Globally, as an export category, tourism ranks fourth 

after fuels, chemicals and automotive products” and it further points out 

that the relative importance of the market share in international tourist 

arrivals has been shifting from developed countries to emerging and 

developing economies from 31% in 1990 to 47% in 2010. Therefore, in 

many developing countries, tourism has become one of the main sources 
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of foreign exchange earnings and an important sector which creates much 

needed employment opportunities.  

There is a growing body of literature on the relationship between 

international tourism and economic growth. This body of literature has 

focused on the tourism-led growth hypothesis and it has established that 

development of the tourism sector causes economic growth (see Sinclair et 

al., 2005, Algieri, 2006, Brau et al., 2011, Brau et al., 2007, Hazari and 

Sgro, 1995, Balaguer and Cantavella-Jordá, 2002). Many single country 

case studies and cross-country studies provide empirical support to the 

tourism-led growth hypothesis (See for example, Balaguer and Cantavella-

Jordá (2002) for Spain, Gunduz and Hatemi-J (2005) for Turkey, Dritsakis 

(2004) for Greece, Sinclair et al.,(2005) for Cyprus, Malta and Mauritius 

and Kim, et al.,(2006) for Taiwan). Brau et al. (2011, p.444) emphasised 

that, “more recently, different studies – both analytical and empirical – go 

a step further by pointing out the possibility that tourism can make an 

economy grow at a rate comparable with, or even faster than, the ones 

associated with other types of specialisation, in which the potential for 

sector-specific technological progress is higher”. Tourism has become an 

engine of growth in so-called tourism countries (TCs) such as Maldives, 

Pacific Island Nations and Island Nations in the West Indies. On the basis 

of the well-established empirical literature, tourism has become “an 

increasingly popular component of development strategy in low-income 

countries” (Wattanakuljarus and Coxhead, 2008, p. 929).  It is considered 

that tourism expenditure is an alternative form of export that can be 

contribute to improving country’s balance of payments by increasing 

foreign exchange earnings (Adams and Parmenter, 1995b). Secondly, 

tourism generates additional tax revenue and help government to provide 

public goods (Ihalanayake, 2012). Finally, it promotes local business 

which can play an important role in improving income distribution 

through creating employment opportunities since tourism is a labour-
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intensive industry (Wattanakuljarus and Coxhead, 2008, Blake et al., 

2008). On the basis of the above arguments policy makers can prepare 

development strategies-led by tourism to accelerate economic growth and 

development in some developing countries with a potential for tourism 

development, particularly countries recovering from decades of war, and 

conflicts. Sri Lanka provides an excellent example for a case study as it is 

recovering from three decades of political violence and a separatist war 

(see more details Fernando et al., 2013a, Fernando et al., 2013b, 

Buultjens et al., 2015). 

1.2. Motivation and Significance of Research Area  

There was a high level of optimism about development opportunities in Sri 

Lanka immediately after independence from the British colonial rule in 

1948. Indeed up until the early 1970s, Sri Lanka was often seen as a role 

model for economic development in the third world. Some observers on 

the early post-independent Sri Lanka saw it as the `Singapore of South 

Asia’ or the `Switzerland of Asia (Jupp, 1999). After opening up of the 

economy to trade and investment in 1977, Sri Lankan policy makers 

expected to develop the small island economy like Singapore through 

export-led industrialisation and tourism. None of the above predictions or 

expectations materialised as a result of a separatist war (also known as 

the Eelam war) which began in 1983. This war was concentrated in the 

North and the East of the country and involved fighting between 

government security forces and the Liberation Tigers of Tamil Eelam 

(LTTE). In addition, a youth rebellion erupted in the late 1980s in the 

South. These ‘twin wars ’ inflicted a significant cost to the Sri Lankan 

economy (Abeyratne, 2004). 

The tourism sector was the one most affected by the wars and the 

associated violence. Sri Lanka fell far behind many of its competitors and 
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Asian neighbours in terms of attracting international tourists. Although 

the Sri Lankan government managed to quell the second youth uprising in 

the south in the late 1980s, the separatist war in the North and the East 

escalated in the next two decades. Finally, this war ended in May 2009 

with the defeat of the LTTE and the gaining of control over the entire 

country by the Sri Lankan security forces.  

Following the end of nearly three decades of brutal separatist war between 

the LTTE and government security forces in Sri Lanka in May 2009, Sri 

Lanka has witnessed an unprecedented post-war tourism boom beyond 

its expectation. This experience is similar to the experience of former war 

affected Asian countries like Vietnam, Cambodia and Laos (see for 

details,Fernando et al., 2013b). The number of international tourist 

arrivals to Sri Lanka has sharply increased breaking all previous 

historical annual and monthly tourist arrivals records. The total number 

of arrivals has nearly doubled within two years and almost four times 

after five years (from 447,890 in 2009 to 855,975 in 2011 and 1,527,153 

in 2014). The experience of the short history of the post-war period shows 

that the tourism sector has now become a main driver of the Sri Lankan 

economy in terms of foreign exchange earnings, employment generation 

and attracting foreign direct investment (FDI). In 2013, tourism generated 

112,550 direct and 157,600 indirect employment opportunities and US$ 

million 1,715 foreign exchange earnings in the Sri Lankan economy 

(SLTDA, 2012). The sector attracted 20 per cent of total FDI in 2011. After 

recognising the key role that the tourism industry can play in post-war 

development the Sri Lankan government launched a Tourism 

Development Strategy (TDS) with a five year master plan for 2011-2016 

setting a number of important targets centred on attracting a large 

number of international tourists.  
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In its TDS, the Sri Lankan government has set a target of receiving 2.5 

million tourists by 2016. Other targets in the TDS are doubling the 

current hotel room capacity from 22,745 to 45,000, an increase in foreign 

exchange earnings from $501million in 2010 to $2.75 billion from tourism 

and an increase tourism related employment from the current level of 

125,000 to 500,000 by 2016 (Ministry of Economic Development, 2011, 

p.4). These demonstrate that the Sri Lankan government is very keen to 

accelerate economic development through tourism by recognising tourism 

sector as key industry that can play a vital role in the post-war economic 

development in Sri Lanka.  

1.3 Identification of Research Problem 

Despite its paramount importance in the post-war development of Sri 

Lanka, there is a dearth of research on the historical evolution of tourism 

policies, analysis of historical data and the contribution of tourism to the 

economy with few exceptions (for examples, Bandara, 1997a, O'Hare and 

Barrett, 1994, United Nation, 1993, Wickremasinghe and Ihalanayake, 

2006, Selvanathan, 2006, Tisdell and Bandara, 2005, Gamage, 1978, 

Gamage et al., 1997, Due, 1980, Fernando et al., 2013a, Fernando et al., 

2013b, Buultjens et al., 2015). However, none of the above studies 

attempt to document a historical narrative on tourism policies in Sri 

Lanka or examine the economy-wide effects of a tourism boom or bust in 

Sri Lanka until this study.   

This is partly because it is difficult to find data in order to analyse the 

contribution of tourism to national GDP. Measuring the contribution of 

tourism to a national economy has always been a frustrating exercise. 

Tourism is not recognised as one single commonly acknowledged 

industrial sector in the United Nations national accounting framework 

(Fletcher, 1989). The reason for “this apparent anomaly” is that in the 
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national accounting sense an industry is defined as a group of businesses 

producing a product or service, and the value of an industry is measured 

by how much of that product is produced (Forst, 1999). Tourism does not 

have specific products. By contrast it represents the sum of expenditure 

by travellers for wide range of products, for example transportation, 

lodging, meals, entertainment, retail sales, etc. “Since it is not possible to 

identify tourism as a single "industry" in the national accounts, its value 

to the economy is not readily revealed. Tourism activity is “hidden” in 

other industry activities” (Pham and Dwyer, 2013). All of these activities 

are included in different sectors such as food and beverages, trade and 

transport. As a result, economic activities generated by tourism are not 

separately identifiable in the normally used national income and product 

accounting framework. Therefore, this framework ignores the role of 

tourism as an economic activity and as a generator of income and jobs in 

the economy. As a result of the absence of tourism in official economic 

statistics, there is often an on-going battle to establish tourism credibility 

as an economic activity and generator of income in the economy. Policy 

analysts cannot use official national income statistics to measure the 

impact of tourism on an economy. As a result a significant volume of 

tourism research over the past few decades has focussed on the 

development and use of a variety of economic techniques aimed at 

quantifying the effects of tourism on an economy.  

In the past, the Input-Output (I-O) technique has, perhaps, been the most 

widely used analytical tool by policy analysts in evaluating the economic 

impact of tourism (for example,  Fletcher, 1989, Archer and Fletcher, 

1996, Archer, 1995). These models are simple and useful to measure 

either the direct and indirect, or the direct, indirect, and induced impact 

of tourism (Archer and Fletcher, 1996, Fletcher, 1989, Henry and Deane, 

1997, Blake et al., 2008, Andrew, 1997, Wagner, 1997). Although the I-O 

technique can be used to capture the effects of tourism on an economy, it 
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has some well-known limitations. It is well documented that I-O models 

are based on a number of unrealistic and limiting assumptions such as 

fixed prices, linear production functions and unitary elasticities of 

demand (Blake et al., 2008). In other words, it is assumed that there are 

no supply side constraints and all prices are exogenously determined. 

More recently, it has become clear that tourism spending affects an 

economy by raising prices and wages and changing the real exchange rate 

(Dwyer et al., 2004). Therefore, to overcome the limitations of I-O 

techniques some researchers have attempted to use a more sophisticated 

analytical tool known as the CGE model (for example, Adams and 

Parmenter, 1995b, Dwyer et al., 2000, Dwyer et al., 2003a, Sugiyarto et 

al., 2003, Zhou et al., 1997). In recent years, a number of tourism related 

studies have been carried out by using CGE models to analyse tourism 

related issues in a number of countries where tourism plays an important 

role.  

Since it has been proven that CGE models are more suitable than other 

techniques such as I-O techniques to examine the effects of tourism on an 

economy, the CGE modelling technique will be used in this study as the 

main methodology following recent developments in the literature (see for 

example, Adams and Parmenter (1995b) for Australia, Sugiyarto, et al. 

(2003) for Indonesia, Narayan (2004) for Fiji, Sinclair, et al. (2005) for 

Cyprus, Malta and Mauritius, Blake, et al. (2006a) for Scotland, 

Wattanakuljarus and Coxhead (2008) for Thailand  and Meng, et. al. 

(2013) for Singapore. 

Although tourism is expected to play a crucial role in post-war 

development strategy in Sri Lanka, there is no analytical technique 

currently used in order to investigate the economic impact of tourism. 

Tourism related government agencies in Sri Lanka have been just 

collecting basic data such as number of tourist arrivals, foreign exchange 
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earnings from tourism, direct and indirect employment generation and 

hotel occupancy rate for the last three to four decades. There is an urgent 

need to fill this research vacuum in order to prepare and monitor progress 

towards achievement of more realistic development strategies for Sri 

Lanka. The current practice of producing policy statements specifying 

targets without policy analysis prior to formulation of these targets, and 

without establishing mechanisms for monitoring the progress with respect 

to these targets requires reform. In particular, tourism focused CGE 

model is needed to simulate the economy wide feedback effects of 

strategic plan targets and to identify bottlenecks towards achievement of 

the desired economic benefits to be derived from achievement of these 

targets.  

1.4  Research Questions 

As discussed in the previous section, there is a lack of systemic and 

analytical studies on tourism in Sri Lanka. There is an urgent need for 

such studies. The main purpose of this study is to fulfil such a need. 

Therefore, the key research questions that will be addressed in this thesis 

are: 

i. How did Sri Lanka miss opportunities required to become a 

successful tourism country in the past? 

ii. What are the main factors that have affected the demand for and 

volatility of tourism in Sri Lanka? 

iii. How does the post-war tourism boom affect key macroeconomic 

variables as well as the industrial sector-specific output and 

employment in the economy? 
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1.5  Research Objectives and Contributions 

This study seeks to gain a better understanding of the historical 

performance of the tourism sector in Sri Lanka from a political economy 

perspective and the expected economy-wide impact of tourism on the Sri 

Lankan economy in the context of post-war development. More 

specifically, this study aims to achieve two main objectives. 

First, the study seeks to undertake a systematic and comprehensive 

analysis of the performance of the Sri Lankan tourism sector using 

historical data and policy documents and by presenting a historical 

narrative. This includes: 

i. a review of post-independence tourism promotion strategies within 

the broader context of national economic development strategies; 

ii. a qualitative analysis on how Sri Lankan missed opportunities in 

the past sixty years in terms of tourism as a result of political 

violence, economic policies and separatist wars in Sri Lanka; 

iii. a systematic statistical investigate on tourism demand and volatility 

within the Sri Lankan context. Furthermore, this extended to 

evaluate the impact of the post-war tourism boom in Sri Lanka.  

Second, it seeks to analyse the effects of this post-war tourism boom on 

the Sri Lankan economy within an economy-wide framework. This 

involves: 

iv. development of tourism-focused Computable General Equilibrium 

model, named SLCGE-Tourism, of the Sri Lankan economy, 

allowing for a detailed treatment of tourism related activities; 

v. construction of an integrated tourism database in order to 

implement this tourism-focussed CGE model; and 
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vi. analysis of the potential economy-wide effects of the post-war 

tourism boom in Sri Lankan using this tourism-focused CGE model 

and its associated database. 

On the basis of above mentioned objectives, this study is expected to 

contribute significantly to the knowledge about the Sri Lankan tourism 

sector in general and the role of tourism in economic development in Sri 

Lanka, in particular, in a number of ways. 

Firstly, the study collected scattered data and information on modern Sri 

Lankan tourism and synthesised it in order to provide a historical 

narrative on tourism. This is a contribution to the literature in the context 

of the vital role to be played by tourism in the post-war development. 

Based on these historical analysis of Sri Lankan tourism, a paper has 

been published as a “Regaining Missed Opportunities: The Role of 

Tourism in Post-war Development in Sri Lanka” in a journal (Fernando et 

al., 2013b) 

Secondly, this study carried out systematic statistical analysis for Sri 

Lankan tourism focussing in particular on the civil war and associated 

political violence which significantly affected the Sri Lankan tourism 

industry for the three decades prior to 2009. Based on these empirical 

statistical analysis another paper was published in a journal (Fernando et 

al., 2013a). Furthermore, post-war tourism development and the tourism 

boom are being evaluated within the context of the current political and 

economic situation. 

Thirdly, and most importantly, the study had developed the first tourism-

focused CGE model and associated database for the Sri Lankan economy. 

In the context of the current lack of quantitative tools for use in analysing 

policy issues related Sri Lankan tourism this represents a significant 

contribution. 
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Finally, this study examined the economy-wide effects of rapid growth in 

tourism in Sri Lanka by using a CGE model. This type of analysis has 

never been done for Sri Lanka before. Therefore, the results and findings 

of this study will add to knowledge about the role of tourism in post-war 

economic development in Sri Lanka.  

1.6 The Structure of the Thesis 

The rest of the thesis is organised as follows. Chapter two provides a 

historical narrative on tourism in Sri Lanka. In particular, it provides a 

historical overview of the tourism sector in Sri Lanka emphasising how Sri 

Lankan economic policies impacted tourism development in Sri Lanka. It 

also critically analyses how opportunities were lost such that Sri Lanka 

failed to live up to earlier expectations for becoming a leading tourism 

country. Furthermore, it descriptively analyses internal conflict within Sri 

Lanka, especially the long run civil war, and how it directly affected the 

tourism sector and how its passing has contributed to post-war tourism 

development optimism. 

Chapter three focuses on tourism based development in Sri Lanka. First 

we document the historical tourism based development process. Secondly 

we conduct an empirical evaluation of tourism demand and its war and 

peace dependent volatility over the last four decades. This is the base 

study to find out the post-war tourism growth rate which is employed as a 

shock value in the process of our subsequent CGE analysis on the 

economic impact of the tourism boom on the Sri Lankan economy. 

Finally, it investigates post-war tourism development process.  

Chapter four reviews the literature on tourism modelling focusing on 

recent developments. The purpose of this chapter is three-fold. First, it 

provides a broader analytical framework for analysing the economic 

contribution of tourism to a national economy. Second, it briefly reviews 
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the literature on economic impact analysis using multiplier methods in 

tourism economics. Third, it presents a detailed literature survey on CGE 

modelling focusing on tourism related applications.  

The aim of the chapter five is to develop a Computable General 

Equilibrium Model of the Sri Lankan Economy (SLCGE-Tourism) for use 

in tourism policy analysis. Firstly it outlines the main features of the CGE 

model by describing how a CGE model can be used in economy-wide and 

multisectoral general equilibrium analysis, as well as identifying needed 

data sources and worldwide usage. Secondly, it summarises CGE 

modelling in Sri Lanka from the begging of 1978 to present and outlines 

the development of SLCGE-Tourism. Thirdly, it explains theoretical 

structure of the core model that includes overall production structure of 

the model and the associated equations. Finally, it describes how we 

incorporate tourism sector to the core model as an extension of the Sri 

Lankan CGE model. 

The purpose of chapter six is to construct the necessary database in order 

to implement the tourism-focused Sri Lankan CGE model. The 

development and incorporating of this database is described step by step. 

Firstly, it briefly introduces the Input-Output table (I-O Table) for Sri 

Lanka as the primary database of this study. Next, it describes the I-O 

table transformation into a CGE framework. Then, construction of 

tourism consumption vectors for the tourism sectors is described. Finally, 

the mechanism that merges the new tourism database to the core 

database is illustrated.  

In chapter seven, the economy-wide effects of post-war tourism 

development policy on Sri Lankan economy will be examined. This 

chapter describes the simulation experiments which we use as shock 

values for evaluating the economic impact of international tourism in Sri 

Lankan economy. It also describes guidelines used for determining the 



 

13 

 

underlying macroeconomic environments or macroeconomic closures. 

Then it analyses the possible effects of inbound tourism in Sri Lankan 

economy by explaining results of BASE simulation experiment at the 

macroeconomics level and industry level. Finally, the effects of post-war 

tourism development policies are examined by comparing our results with 

the targets of the national TDS. 

Chapter eight presents a summary of the main findings of the study and 

highlights the policy implications for the post-war development in Sri 

Lanka. This also highlights the main limitations of the study and an 

agenda for possible research extensions. 
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CHAPTER TWO 

TOURISM IN SRI LANKA 

2.1 Introduction 

The main objective of this chapter is to document post-independence 

tourism policies and compile a historical data set related to tourism in Sri 

Lanka in a systematic manner by using scattered information to lay the 

foundation for analysis of tourism in Sri Lanka. To the best knowledge of 

the author this kind of documentation on tourism has not been 

assembled previously, however it would be useful to have access to such 

documentation in order to address the tourism related questions outlined 

in the previous chapter. Currently, there exist a wealth of information and 

data in different tourism related official and unofficial publications in Sri 

Lanka and this chapter summarises, and where appropriate critically 

analyses, the content of these publications and their associated data. This 

represents a significant contribution to the tourism literature for this 

nation.  

After a brief overview on the significance of Sri Lanka as a tourist 

destination in Section 2, Section 3 of this chapter provides a historical 

narrative on government policies on tourism in Sri Lanka with historical 

time-series data presented on tourist arrivals, foreign exchange generation 

and direct and indirect employment generation by tourism. The main 

features of the post-war tourism boom are presented in Section 4. The 

changing patterns of sources of tourist arrivals will be examined in 

Section 5, while Section 6 briefly highlights the current constraints and 

challenges faced by Sri Lankan tourism. The final section makes 

concluding remarks related to the chapter. 
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2.2 Significance of Sri Lanka as a Tourist Destination: An 
Overview 

Sri Lanka is a beautiful tropical island in the Indian Ocean, situated at 

the southern tip of India between 60 and 100 North and 800 to 820 East. It 

is separated from India by the Palk Strait, which is 32 km wide at its 

narrowest (UNDP and WTO, 1993 p. 2 ). The land area of the island is 

65,610 square km with a maximum length of 432 km and a maximum 

width of 224 km. (Sri Lanka Info, 2011). The Southern half of the island is 

dominated by rugged hill country, while the Northern half is a large plain. 

It also has palm-fringed beautiful beaches on the South Western, 

Southern and South Eastern coastlines (Lai, 2002).  

As a tourist destination, Sri Lanka can compete successfully with other 

destinations partly because of its pivotal geographical position. Its 

strategic location in the Indian Ocean on the major air and sea routes 

between Europe and the Far East is an advantage to the country’s 

positioning as a global logistics hub (Sri Lanka Info, 2011). O'Hare (1994 

p. 43) pointed out “the Island ‘controls’ (as in colonial times) routes to the 

Far East as well as to other destinations in the Indian Ocean, the Middle 

East, Africa and Australasia”. This geographical location of Sri Lanka was 

a reason for colonisation in which it was under the western influence 

since 1505 with the arrival of Portuguese (1505-1656) the Dutch (1956-

1796) before becoming a British colony after the capture of Kandiyan 

Kingdom by the British in 1815. Sri Lanka regained independence from 

the British in 1948. However, Western Europe remains the top tourism 

market for Sri Lanka even now.  
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In addition to its location, 

Sri Lanka offers a plethora 

of options for tourists 

among them beach 

destinations, favourable 

climate, rich cultural 

heritage, national parks 

and wildlife (Lai, 2002). It 

has 1,585 km of coastline, 

with Hikkaduwa and 

Unawatuna being well 

known for excellent scuba 

diving. Mirissa has become 

famous for viewing of 

whales and dolphins, while 

Tangalle is being promoted 

as a diving destination. 

Meanwhile, Trincomalee is 

known for its natural 

harbour and has two 

excellent but relatively 

unexplored beaches.  

Sri Lanka has enormous amount of culture and heritage-based resources. 

It is home to eight UNESCO World Heritage Sites, including several 

Buddhist and Hindu temples. According to the World Tourism 

Organization, Sri Lanka has the advantage of having 49 sites classified as 

unique attractions, 91 as rare attractions, 7 world heritage sites, and 6 of 

the 300 ancient monuments in the world (de Silva, 2000). These include 

the central highlands area comprising the Horton Plains National Park 

and Knuckles Conservation Forest, the Sinharaja Forest Reserve, the 

Figure 2.1 Tourist Attractions in Sri Lanka. Tourist Attractions in Sri Lanka.  

Source: SLTDA (2011) 
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Dutch Fort in Galle, the Golden Temple of Dambulla, the Temple of Tooth 

in Kandy, and the Nallur Kandaswamy Temple in Jaffna. It has more than 

2,500 years of history as a civilisation, including nine ancient kingdoms 

and ruins with temples of Buddhist heritage. It has designated a Cultural 

Triangle for heritage tourism which includes five out of seven world 

heritage sites (including the ancient cities of Anuradhapura, 

Polonnaruwa, Kandy and Sigiriya, a spectacular fortress build by King 

Kasyapa in the 5th century AD).  

As a result of this unique mixture of golden beaches, rich cultural 

heritage, diverse landscapes, and a significant number of wildlife, Sri 

Lanka is classified as one of the most popular tourist destinations in the 

region (Lai, 2002). As .noted by Kiriella (2011 p. 2 ) Sri Lanka is a well-

known tourist destination because of its endowment of three “S”’s (Sun, 

Sea and Sand).  

2.3 A Historical Narrative on Policies related to Tourism 
and Tourist Arrivals  

As mentioned in the previous section, Sri Lanka has been a tourist 

destination for centuries because of its strategic location and uniqueness. 

At the end of the 13th Century A.D. Marco Polo visited Sri Lanka, then 

known as Ceylon, and noted “ the traveller reaches Ceylon, which is the 

untouchably finest island of its size in all the World” (UNDP;WTO, 1993). 

Therefore, it was known as “The Pearl of the Indian Ocean”, “Serendib”, 

“Ceylon” and “Taprobane” among the explorers and merchants for many 

years (SLTDA, 2011). Although there have been ups and in the number of 

tourist arrivals to Sri Lanka during the post-independence period, Sri 

Lanka satisfies the criteria required to be considered as one of the 

‘tourism countries’ (TC) (Brau et al., 2011). 
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The earliest tourist arrivals recorded in the history of tourism in Sri Lanka 

were mainly related to religious tourism such as worshiping shrines in the 

ancient capital of Anuradhapura and Polonnaruwa or pilgrimage to 

Adam’s peak. However, during the colonial period, Sri Lanka was 

attractive to travellers who sailed between the West and the East through 

the port of Colombo on many cruise ships, freighters and other vessels 

because of its primary location on the world sea lanes. Therefore, the 

passengers used to enter the port of Colombo and enjoyed sightseeing in 

Colombo, Kandy and their surroundings. The Sri Lankan Government set 

up its first Tourist Bureau in 1937 mainly to service these passengers and 

sailors travelling between the West and the East when they came ashore. 

Although accurate records are unavailable, “it is estimated that 

approximately one hundred thousand to two hundred thousand 

passengers visited the country per annum” (SLTDA, 2011 p. 1 ) during 

this period. However, the Tourist Bureau ceased its operations in 1940 

due to the commencement of World War II. Due to the War there was little 

tourist activity in the 1940s.  

After gaining independence in 1948, the new government decided to 

reorganize tourist activities by setting up the Government Tourist Bureau 

under the Ministry of Commerce. This Bureau was entrusted with the 

function of undertaking tourist promotional works in overseas. According 

to Sri Lanka Tourist Board Authority (SLTDA) information (SLTDA, 2011 

p.1 ), a range of accommodation facilities were constructed throughout 

the country during the British colonial rule. These facilities were not 

originally designed for the promotion of inbound tourism but for the use 

of planters, the business community and government officials. Some of 

these relatively luxurious accommodation facilities, which at that time 

were residences of colonial governors, were later converted into high class 

hotels in Sri Lanka in order to facilitate the growing tourism industry. 

These included the Galle Face Hotel, the Grand Oriental Hotel, and the 
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Mount Lavinia Hotel in Colombo, the Queens Hotel in Kandy, the Grand 

Hotel and St. Andrews Hotel in Nuwara Eliya, and the New Oriental Hotel 

in Galle. These hotels were renovated and were used as prime 

accommodation facilities for foreign visitors. In addition to these hotels, 

some other accommodation facilities were built as Tourist Rest-houses. 

These accommodation establishments were developed in places of scenic 

beauty such as Ella, Belihul Oya, Horton Plains, Pussellawa, 

Polonnaruwa, Sigiriya, Dambulla, Tissa Wewa, Nuwara Wewa, Kitulgala, 

Bentota, and Tissamaharama. As a result of this growing supply of 

faciltilies and the companion government promotion and foreign relations 

operation, the tourism industry gained enormous respect and confidence 

during the period of 1948 to 1953 and tourism receipts doubled from $ 

1.04 million to $ 2.23 million (Due, 1980).  

There was a rapid growth of international tourism around the world 

during the 1950s (Nordström, 2005) largely due to the introduction of jet 

aircrafts for civilian transport after World War II (May and Hill, 2004). 

Therefore, Sri Lanka had a golden opportunity to establish a tourism hub 

in between the East and the West using its strategic unique central 

location and relatively sufficient accommodation facilities. It was 

necessary to invest in infrastructure in developing counties for them to 

attract a share of this growth in international tourism. For example, new 

airports with wider and long runways and parking bays as well as 

terminal buildings with modern facilities were required to facilitate 

inbound tourism. However, during the period 1954 – 1960 tourism 

arrivals in Sri Lanka declined rapidly, while leading hotels experienced 

low occupancy rates (ranging from 14 per cent to 32 per cent) as a result 

of the government’s lack of support for tourism activities (Due, 1980). Like 

other South Asian countries Sri Lanka implemented a protectionist 

import-substitution regime after independence, except for a brief episode 

between 1948 and1956 (Athukorala, 1998). Under this closed trade policy 
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regime the government’s main focus was to develop import-substitution 

industries to accelerate growth. Tourism was not considered as a key 

ingredient in the national economic development strategy. By contrast 

growth in tourism during this period was positively related to open 

economic policies (United Nation, 1993). Therefore, the earlier tourism 

oriented development failed to take root and Sri Lanka missed a golden 

opportunity to establish itself as a major a tourism and transport hub in 

between the East and the West. By contrast a significant competitor in 

this space, namely Singapore, was moving fast strategically by improving 

the infrastructure needed to develop and support international tourism 

during the 1960s and it became the major hub in between the East and 

the West. Sri Lankan policy makers missed this first opportunity to 

develop its tourism sector by not investing in tourism related 

infrastructure and not considering tourism as an important sector in its 

national economic development policy. Table 2.1 provides a detailed 

chronology of National Economic Policies and Tourism Development 

Strategy in Sri Lanka. 

Although the country is extremely rich in natural, cultural and heritage-

based resources as described above, it took about 18 years after 

independence for Sri Lanka for policy makers to recognise a significant 

role for tourism in enhancing economic development. After identifying 

tourism as a key sector for the first time, the Sri Lankan government 

commissioned a study to prepare a Ten Year Master Plan for tourism in 

1966. This plan was developed with funding from USAID (United Nation, 

1993). Following this study the Sri Lankan government passed two acts 

(the Tourist Board Act No. 10 of 1966 and Tourist Development Act No. 14 

of 1968) to establish institutional arrangements such as the Ceylon 

Tourist Board, the Ceylon Hotel School and the Ceylon Hotels Corporation 

in order to actively engage in tourism promotion and development for Sri 

Lanka (see for details, United Nation, 1993). 
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Table 2.1  A Chronology of National Economic Policies and Tourism Development 

Strategy in Sri Lanka 

Period 
National 

Economic Policy 
Regime 

Tourism Development 
Strategies 

Main features of strategies  

Before 
1948 

The pre-independence 
– open economic 

policy 

1937 - First Tourism Bureau was 
established.  
1940 - Tourist Bureau ceased its 

operations due to the War 

Provided services to the passengers who 
sailed between the West and the East 

through the port of Colombo. 

1948 
- 

1956 

Continuation of pre-
independence open 
economic policy 

1948 - Revival of Government 
Tourist Bureau 

Began to undertake tourism marketing and 
promotional strategies immediately after 
independence from the colonial rulers. 

1956 
- 

1965 

Closing up the 

economy with the 
import-substitution 
strategy   

Under the closed economy tourism 
did not play an important role in the 
national development strategy 

Under the directionless and loosely 

organized Tourist Bureau there were no 
tourism promotional and marketing 
activities. 

1965 

- 
1970 

Partial departure 

from the closed 
economy  

1966 - The government legislative 
body was established for the 

tourism sector 
 
1966 - Introduction of the first Ten 
Year Master Plan for tourism 

Revival of tourism promotion and marketing 

strategies.  
Tourist Board Act No. 10 of 1966,  
Ceylon Hotel Corporation Act No 14 of 1966, 
Tourist Development Act No. 14 of 1968. 

The plan became the blueprint for tourism 
development and witnessed first tourism 
boom in Sri Lanka.  

The country witnessed a .-wave of new hotel 
construction with five resort development 
zones 

1970 
- 

1977 

Closing up the 
economy again 

No new government initiative to 
develop tourism  

Rate of investment growth in tourism fell 

down due to the re-establishment of import 
control measures. However, tourism grew 
rapidly as a result of previous promotional 
activities and peaceful environment. 

1977 
 - 

 1996 

Opening up the 
economy 

1977 - Introduction of trade 
liberalisation, exchange rate reforms 

and incentives for FDI. 

Sri Lanka managed to attract a large 
number of tourists especially from Europe 
under the open economic policies. Tourism 
was promoted. The progress continued until 

1983. Tourism became a victim of internal 
civil war after 1983.  

The second wave of 
economic reforms in 
1989 

1992 - Introduction of the second 
Ten Year Tourism Master Plan 

Temporary rebound in tourism sector and 
recovery of tourism arrivals with the second 
wave of trade reforms 

1996 
to 

date 

Continuation of 
opening economic 
policies with some 

limitations 

2002 - Signing a cease fire 
agreement and created peaceful 
environment for the tourism sector. 

The relatively peaceful short term 
environment gave rise to an increase in 
tourist arrivals to Sri Lanka 

2005 - New tourism Act.  
2008 - Introduction of the Third 
Tourism Master Plan 

Closer relationship between government and 
private sector through joined experiences 
board has built integrated approach to 

tourism. 

End of war in 2009 – Launching 
new tourism promotion strategy  

2011-Implementation of the 
Tourism Development Strategy 

Tourism sector has made a remarkable 
recovery and it is becoming one of the 

fastest growing and dynamic industries in 
the country due to peaceful environment. 

Source: Adapted from (Fernando et al., 2013b) 
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It was very difficult to attract private sector investors into this area of the 

economy without incentives since the number of tourist arrivals was by 

then small relative to other destinations. Therefore, the Sri Lankan 

government offered an incentive package to the private sector including 

fiscal and financial concessions, land on concessional rates and provision 

of infrastructure. This created the first tourist boom in Sri Lanka and a 

first-wave of new hotel construction occurred, mainly along the Southern 

Coast. As shown in Figure 2.2, the period of 1966-1977 witnessed a rapid 

growth in tourist arrivals in Sri Lanka.  
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Figure 2.2  Tourist Arrivals to Sri Lanka and Year on Year Growth from 1966 to 2014.  

Source:  Based on various Annual Statistical Reports of Sri Lanka Tourism Sri Lanka  

 



 

24 

 

The pro-western United National Party (UNP) Government introduced a far 

reaching economic reform package in 1977 and commenced the process of 

opening the economy. This was a turning point in economic policy for Sri 

Lanka and this policy change not only stimulated export-led industries 

but also assisted in attracting international tourists. During this first 

post-war tourism boom Sri Lanka also managed to increase foreign 

exchange earnings and generate enhanced employment opportunities in 

tourism related activities. 

Figure 2.2 and Table 2.2 document graphically and numerically historical 

trends in tourist arrivals in Sri Lanka for a period over four decades 

(between 1966 and 2014). They illustrate a number of features and 

episodes of Sri Lankan tourism and indicators such as tourist arrivals, 

foreign exchange earnings from tourism, employment generation and the 

room occupancy rate. It is clear from Figure 1 and Table 2 that during the 

period from 1966 to 1970 the country witnessed an increase of 23 per 

cent in tourist arrivals on average per annum (from 18,969 in 1966 to a 

peak of 407,230 in 1982). Although there was a negative annual growth of 

14 per cent in 1971, as a result of the first Youth uprising in the South, 

there was a further rapid rise in tourist arrivals between 1972 and 1982 

at a rate around 24 per cent per annum. The numbers of inbound tourists 

in Sri Lanka reached 100,000 in 1975 for the first time. With the 

introduction of open economic policies in Sri Lanka in 1977, the tourism 

industry enjoyed remarkable success until 1982, recording an increase in 

tourist arrivals from 153,665 in 1977 to 407,230 in 1982. The period 

1978-1982 can thus be considered as a relatively prosperous period in the 

early history of Sri Lanka. 
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Source: Based on Sri Lanka Tourist Board Annual Reports 

Table 2.2 Historical Trends in Tourism within the Context of Political Phenomenon 

and its Contributions to the Economy 

 

Different Episodes of Peace, war and 

violence 
Year 

Tourist 

Arrivals 

Y o Y 

Growth 

Periodical 

Average 

Growth 

Tourism 

receipts 

US$ 

Employment Annual 

Room 

Occupancy 

Rate 

(Graded)  

Direct Indirect 

First period of missing opportunities 1948-1965 Data not available 

Closed Economy (with partial liberation) 

Boom in tourism under Peace, democracy  and 

political stability and also starting promotion 

of tourism (First Ten Year Tourism Master 

Plan 1967 – 1976) 

1966 18,969 - 

25 

1.3 n/a n/a n/a 

1967 23,666 25 1.2 n/a n/a 35.0 

1968 28,272 19 1.8 n/a n/a 40.7 

1969 40,204 42 2.9 n/a n/a 44.3 

1970 46,247 15 3.6 5,138 6,940 42.8 

First youth uprising in South  1971 39,654 -14 -14 3.4 6,397 8,640 31.1 

Closed economy  
Tourism was booming under democracy and 

political stability and promotion tourism 

1972 56,047 41 

25 

7.3 7,040 9,500 38.8 

1973 77,888 39 12.8 7,134 10,780 42.4 

1974 85,011 9 16.4 8,551 11,550 39.7 

1975 103,204 21 22.4 10,148 13,700 36.8 

1976 118,971 15 28.2 11,752 15,900 37.7 

Opening up of the economy  
Tourism is booming with accumulating the 

largest numbers of tourist (253,565) 

1977 153,665 29 

23 

40.0 13,716 18,520 42.0 

1978 192,592 25 55.8 15,404 20,795 47.7 

1979 250,164 30 77.8 18,472 24,937 52.8 

1980 321,780 29 110.7 19,878 28,022 57.8 

1981 370,742 15 132.4 23,023 32,232 54.5 

1982 407,230 10 146.6 26,776 37,486 47.8 

Eelam war 1 
Well-known ethnic riots in 1983 and the 

escalation of civil war in the North and East. 

 

1983 337,530 -17 

-15 

125.8 22,374 31,234 35.9 

1984 317,734 -6 104.9 24,541 34,357 35.6 

1985 257,456 -19 82.2 22,723 31,810 32.7 

1986 230,106 -11 82.1 22,285 31,199 32.9 

Period of ‘Twin War’  
one in the North and another in the South 

1987 182,620 -21 
-10 

82.0 20,388 28,473 31.5 

1988    182,662 0 76.6 19,960 27,944 32.2 

Peace Talk II (1989/90)  
peace talks between SL government and the LTTE  

1989 184,732 1 
31 

76.0 21,958 30,741 31.0 

1990 297,888 61 132.0 24,964 34,950 47.2 

Eelam War II  
Implementation of the Second Ten-Year 

Tourism Master Plan (1992–2001) while 

starting Eelam War II  

1991 317,703 7 

10 

156.8 26,878 37,629 48.2 

1992 393,669 24 201.4 28,790 40,306 55.3 

1993 
392,250 0 

208.0 30,710 42,994 57.0 

Peace Talks III and Eelam War III 
Another round of peace talks and its collapse 

 

1994 407,511 4 

-13 

230.5 33,956 47,538 56.6 

1995 403,101 -1 225.4 35,068 49,095 52.2 

1996 302,265 -25 173.0 31,963 44,748 40.3 

Searching political solution 
Discussing constitutional changes as a result of 

ethnic problem while ongoing civil war 

1997 366,165 21 

13 

216.7 34,006 47,608 49.1 

1998 381,063 4 230.5 34,780 48,692 52.8 

1999 436,440 15 274.9 36,560 51,184 57.6 

LTTE attacked economic nerve centres in 

Colombo. 

2000 400,414 -8 
-12 

252.8 37,943 53,120 52.3 

2001 336,794 -16 211.1 37,710 47,194 42.1 

Cease Fire Agreement (CFA) and Peace 

Talks IV 

Norway led peace talks and CFA 

2002 393,171 17 
19 

253.0 38,821 54,349 43.1 

2003 500,642 27 340.0 46,761 65,465 53.2 

2004 566,202 13  416.8 53,766 75,272 59.3 

Eelam war IV and the end of war 
Beginning of full scale of war and the end of 

war in May 2009. Implementation of the Third 

Tourism Master Plan (2008-2012) in 2008. 

2005 549,308 -3 

-4 

362.3 52,085 72,919 45.4 

2006 559,603 2 410.3 55,649 77,909 47.8 

2007 494,008 -12 384.4 60,516 84,722 46.2 

2008 438,475 -11 319.5 51,306 71,828 43.9 

2009 447,890 2 349.0 52,071 72,899 48.4 

The post-war tourism boom 2010 654,476 46 

24 

575.0 55,023 77,032 70.1 

The end of the war in May 2009 begins a new 

chapter in Sri Lanka in general and tourism in 

particular. The Sri Lankan economy bounced 

back strongly immediately after the war. 

2011 855,975 31 838.9 57,786 80,899 77.1 

2012 1,005,606 17 1,038.3 67,862 95,007 71.2 

2013 1,274,593 25 1,715.5 112,550 157,600 71.2 

2014 1,527,153 20 n/a n/a n/a n/a 
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Unfortunately, the first tourism boom ended with the eruption of well-

known ethnic riots in July 1983 and the escalation of the separatist war 

in the North and East. During the next twenty seven year period Sri 

Lanka missed many opportunities to attract tourists and foreign direct 

investment (FDI) to the sector because of the above mentioned ‘twin wars’ 

(namely the separatist war in North & East coupled with youth violence in 

the South). It is clear from Figure 2 that the year 1983 was a turning 

point in terms of such missed opportunities. All expectations of reaping 

the benefits of economic liberalisation in 1977 and Sri Lanka’s dream of 

becoming another Singapore faded away.  

As O’Hare and Barrette (1994) have pointed out, the tourism sector has 

been sensitive to civil disturbances and the number of tourist arrivals has 

fluctuated as reactions to civil disturbance and violence as well as to 

different episodes of peace talks (see Table 2.2 and Figure 2.2). During the 

first episode of war (1983-1987), the number of tourist arrivals declined at 

an average annual rate of 15 per cent. Although the peace process started 

between the Sri Lanka Government and the Eelam separatists in 1987 

following intervention of the Indian government, the tourist arrivals to Sri 

Lanka were stagnating and low (see Table 2) as a result of the above-

mentioned ‘twin war’. However, the elimination of the second youth 

uprising in the South in 1989 and the beginning of another round of 

peace talks between the Sri Lankan government and the Eelam 

separatists resulted in a temporary rebound in tourism industry in 1990. 

This rebound was also supported by the second wave of economic reforms 

including a further liberalisation of the trade regime (Kelagama.S and 

Danham.D, 1995). 

These economic reforms associated with the Second Ten Year Tourism 

Master Plan induced a recovery of tourism arrivals from 184,732 in 1989 

to 393,669 in 1992. However the Eelam separatists started the Second 
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‘Eelam War’ in 1990 and the president of Sri Lanka was assassinated by 

the Eelam separatists in 1993. As a result, Sri Lankan tourism again 

showed negative rates of growth. After seventeen years in power, the right-

of-centre UNP government lost power in the 1994 general elections and 

the left-of-centre People Alliance (PA) government led-by the former 

president (Mrs Bandaranayake Kumaranatunga) came to power with new 

directions and expectations. The new government began a fresh round of 

peace talks with the Eelam separatists in 1994 and there was a small 

growth in tourist arrivals during this brief period. However, once again, 

peace talks collapsed and the war started again in earnest in 1996. The 

Sri Lankan security forces captured Jaffna (the heart of the Northern 

Province) and the Eelam separatists started to mount attacks on 

economic targets like tourist hotels, the Central Bank and the business 

district in Colombo. The Eelam separatists attacked the Colombo 

International Airport in 2001 and the tourism sector faced a severe crisis 

and the economy recorded negative economic growth for the first time in 

three decades. As a result of the ensuing economic crisis, as well as an 

increase in the intensity of war in the North and East and attacks 

mounted by the Eelam separatists in Colombo and the Southern part of 

the country, the PA government became unpopular. In 2002 the right-of-

centre-pro western government led by the UNP came in to power and 

began a fresh peace process in 2002 after signing a cease fire agreement 

(CFA) with the Eelam separatists following international mediation led by 

Norway. Between 2002 and 2006, there was a relatively peaceful 

environment in the country and the government had six rounds of peace 

talks with the Eelam separatists. The relative optimism in relation to the 

possibility of achievement of long term peace and the relatively peaceful 

short term environment gave rise to an increase in tourist arrivals to Sri 

Lanka during this period (see Table 2.2). This was a mini-tourism boom. 

However, the war between the Eelam separatists and the Sri Lankan 

government security forces started again in 2006 and the tourism 
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industry was badly affected once again between 2006 and 2009. During 

this period the growth in tourist arrivals was negative as expected. Finally 

the war ended in May 2009 as the result of the government forces 

defeating the Eelam separatists and gaining full control over the entire 

island.  

2.4 The Post-war Tourism Boom in Sri Lanka 

Although the tourism sector suffered immensely during nearly three 

decades of war, violence and disasters, it has shown strong resilience to 

.man-made and natural disasters and conflicts (Tisdell and Bandara, 

2005, see, O'Hare and Barrett, 1994). The sector survived and tourist 

hotels managed to operate even though the occupancy ratio was low for a 

long period. The end of war in May 2009 begins a new chapter in Sri 

Lanka in general and tourism in particular. The Sri Lankan economy 

bounced back strongly immediately after the war. It also managed to 

achieve an impressive economic growth around 8 to 6 per cent for 2010 to 

2013.  

The post-war figures also demonstrate that the Sri Lankan tourism 

industry has made a remarkable recovery and it is becoming one of the 

fastest growing and dynamic industries in the country. After recognising 

the key role that the tourism industry can play in post-war development 

the Sri Lankan government launched a Tourism Development Strategy 

(TDS) with a five year master plan for 2011-2016. The TDS set a number 

of important targets centred on attracting a large number of international 

tourists. The targets include “an increase in tourist arrivals from 650,000 

in 2010 to 2.5 million by 2016, attract US $3 billion of FDI within the 

planned period, an increase in direct and indirect tourism related 

employment opportunities from 125,000 in 2010 to 500,000 by 2016, 

distribution of the economic benefits of tourism to a larger cross-section 

Source: Based on Sri Lanka Tourist Board Annual Reports 
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of the society, increase in foreign exchange earnings from US$ 500 million 

to US$ 2.75 billion by 2016, contribute towards improving the global 

trade and economic linkages of Sri Lanka and position Sri Lanka as the 

world’s most treasured island for tourism” (Ministry of Economic 

Development, 2011). These targets are almost four times of the values of 

2009 in terms of numerical values. This demonstrates that the Sri Lankan 

government is very keen to accelerate economic development in the 

country through tourism. It is also important for Sri Lanka to implement 

marketing and management strategies to rebuild its image as an 

attractive and safe tourist destination after decades of negative 

international publicity highlighting the on-going political violence, the war 

and persistent acts of terrorism prior to 2009. In addition to the TDS, Sri 

Lanka has launched a massive marketing campaign under the tourism 

branding slogan of “Sri Lanka - the wonder of Asia”. This strategy is 

important for Sri Lanka considering its effort to recreate its image and the 

competition it faces from other destinations in terms of attracting 

international tourists.  

The number of international tourist arrivals to Sri Lanka has sharply 

increased breaking all previous historical annual and monthly tourist 

arrivals records. The total number of arrivals has over tripled within five 

years (from 447,890 in 2009 to 1,527,153 in 2014). The experience of the 

short history of the post-war period shows that the tourism industry has 

now become a main driver of the Sri Lankan economy in terms of foreign 

exchange earnings, employment generation and attracting foreign direct 

investment (FDI). For example, in 2013 tourism generated 270,150 direct 

and indirect employment opportunities and US$ 1,715 million of foreign 

exchange earnings for the Sri Lankan economy (see Central Bank of Sri 

Lanka, 2014).  
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2.5 The Pattern and Composition of Tourist Arrivals  

Table 2.3 and 2.4 provides the composition of international tourist 

arrivals and the changing patterns of arrivals from different countries and 

regions during the period between 1975 and 2014. It demonstrates that 

Sri Lanka’s heavily dependence on traditional Western tourist markets 

has declined. On the other hand, emerging Asian economies such as India 

and China are becoming important tourist markets for Sri Lanka.  

Table 2.3.  Composition of the International Tourist Arrivals in Sri Lanka from 1975. 

(as % of Total Arrivals in each Year) 

Country 1970 1975 1980 1985 1990 1995 2000 2005 2010 2014 

North America 12.60 7.58 4.79 4.02 2.71 3.61 4.33 8.46 6.14 4.71 

Canada 1.45 1.16 1.00 0.84 0.82 1.36 1.87 3.86 3.23 2.23 

U.S.A. 11.15 6.42 3.79 3.19 1.90 2.25 2.45 4.60 2.92 2.47 

Western Europe 49.57 58.78 67.02 59.43 56.83 62.06 65.14 41.36 39.25 31.51 

France 9.69 10.75 10.62 10.35 11.12 7.69 6.49 4.85 4.78 5.40 

Germany 12.48 15.02 23.43 19.78 19.85 19.81 17.63 8.44 6.99 6.76 

Netherlands 0.00 1.83 2.43 1.85 2.92 3.55 5.65 2.76 1.75 1.66 

U.K 11.86 8.48 9.64 8.46 7.32 16.00 21.15 16.86 16.12 9.56 

Eastern Europe 1.05 4.85 1.50 1.20 2.54 1.14 1.71 1.69 5.43 9.63 

Russia 0.33 4.22 1.21 0.92 1.74 0.61 0.89 0.67 2.03 4.33 

Asia 32.18 23.04 22.38 30.71 33.57 29.35 22.86 40.57 37.30 42.64 

China  - - - 0.49 0.32 0.36 0.55 1.76 1.59 8.70 

Japan 2.26 8.02 3.58 9.07 7.50 4.52 2.56 3.12 2.19 3.06 

India 23.07 7.57 11.26 12.02 4.38 11.82 7.96 20.63 19.39 16.02 

Maldives 0.66 2.51 0.92 1.25 2.46 1.63 1.98 4.47 5.47 5.20 

Pakistan 0.93 1.58 0.79 1.85 2.55 2.81 2.50 2.01 1.40 1.70 

Australasia 0.00 3.53 2.71 3.14 2.99 2.54 4.55 5.41 5.70 3.92 

Australia 2.58 3.06 2.29 2.79 2.73 2.25 4.11 4.73 5.11 3.47 

Source: Based on various Annual Reports of Tourist Board 

 

Figure 2.3 illustrates a more detailed picture of the source of foreign 

visitors to Sri Lanka from 1970 to 2014 by giving information on the top 6 

tourist markets. India is the main source followed by the United Kingdom. 

However, China and Russia can be considered as key emerging markets 

due to their rapid increase in recent years and since these countries have 

close economic relationships with Sri Lanka.  
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Table 2.4  Composition of the International Tourist Arrivals in Sri Lanka from 1975. 

Country 1970 1975 1980 1985 1990 1995 2000 2005 2010 2014 

N. America 5,826 7,823 15,408 10,358 8,084 14,564 17,319 46,457 40,216 57,828 

Canada 671 1,194 3,214 2,158 2,432 5,496 7,503 21,185 21,123 27,425 

U.S.A. 5,155 6,629 12,194 8,200 5,652 9,084 9,816 25,272 19,093 30,403 

W. Europe 22,924 60,660 215,650 153,004 169,294 250,152 260,824 227,191 256,861 387,215 

France 4,480 11,093 34,170 26,656 33,114 31,008 25,992 26,653 31,285 66,301 

Germany 5,771 15,497 75,380 50,922 59,138 79,869 70,584 46,350 45,727 83,099 

Netherlands 

 
1,886 7,818 4,758 8,712 14,307 22,618 15,156 11,423 20,370 

U.K 5,484 8,756 31,014 21,788 21,812 64,491 84,693 92,629 105,496 117,442 

E.Europe 486 5,002 4,838 3,080 7,562 4,578 6,840 9,290 35,517 118,305 
Russia 151 4,354 3,884 2,356 5,188 2,472 3,552 3,704 13,278 53,157 

Asia 14,882 23,779 72,022 79,056 100,004 118,323 91,521 222,844 244,124 523,945 

China  
   

1,260 948 1,440 2,208 9,668 10,430 106,888 

Japan 1,043 8,281 11,526 23,356 22,344 18,207 10,266 17,148 14,352 37,577 

India 10,668 7,808 36,234 30,938 13,056 47,654 31,860 113,323 126,882 196,819 

Maldives 304 2,588 2,964 3,222 7,330 6,561 7,935 24,576 35,791 63,938 

Pakistan 430 1,628 2,540 4,770 7,600 11,343 10,005 11,029 9,148 20,830 

Australasia 
 

3,638 8,720 8,090 8,914 10,254 18,228 29,738 37,290 48,205 

Australia 1,193 3,156 7,368 7,182 8,128 9,069 16,443 25,986 33,456 42,679 

Source: Based on various Annual Reports of Tourist Board 
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Figure 2.3  Major Tourist Generating Foreign Countries for Sri Lanka 1970 - 2014 in 

Terms of Number of Arrivals in Sri Lanka.  

Source:  Based on various Annual Reports of Tourist Board 



 

32 

 

2.6  Constraints and Challenges 

As described above, tourism in Sri Lanka is booming and the government 

is implementing TDS as a main driver of economic growth. However, the 

country is facing a number of challenges in terms developing the tourism 

industry. Firstly, the Sri Lankan tourism industry needs around 45,000 

hotel rooms to accommodate the estimated 2.5 million tourists by 2016 

(according to TDS). In other words, it has to double the number of hotel 

rooms currently available (as shown in Table 2.5). This represents a 

massive challenge. Clearly the existing accommodation capacity in the Sri 

Lankan tourism sector is inadequate to cater for the anticipated tourism 

demand. The longer term option is to build new high quality hotels. The 

government has approved a number of new hotel development projects 

recently to meet this challenge.  

Table 2.5  Accommodation Capacity 

Class of Accommodation Accommodation Capacity Room  

Occupancy  
Rate 

  

No of  
Units 

No of  
Rooms 

No of  
Beds 

Hotels 

 
279 16,223 33,950 71.7 

5 Star 14 3,152 6,265 71.9 

4 Star 18 2,070 3,683 70.2 

3 Star 14 1,061 2,142 70.3 

2 Star 33 1,717 3,381 69.9 

1 Star 33 1,325 2,627 73.1 

Unclassified 167 6,898 15,672 74.9 

Supplementary Establishments 688 7,373 14,750 77.1 

Source: Annual statistical report of Sri Lanka tourism – 2013 

Secondly, the tourism industry needs improved transport infrastructure 

facilities in order to be able to meet the needs of the anticipated increase 

in tourism numbers. Despite the recent implementation of massive 

infrastructure development projects, Sri Lanka has a long way to go to 

catch up with other favoured Asian tourist destinations like Singapore 

and Thailand.  
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Thirdly, the industry is facing a shortage of trained workers because of 

decades of neglect in training the tourism workforce due to civil 

disturbances. As highlighted in an industry report, the tourism sector 

needs five times the current work force to cater for 2.5 million tourists by 

2016 (Clearer Skies, 2011). The current hospitality related education and 

training facilities are not sufficient to train such high numbers of workers 

or to train workers at the level needed to compete effectively in the high 

end of the tourism sector. To train labour for the tourism industry, the Sri 

Lanka Government established the Sri Lanka Institute of Tourism & Hotel 

Management (SLITHM) in 1964. In addition, a few national universities 

and several private sector institutions are engaged in training the labour 

force for top and middle management position in the industry. There are 

other supplementary short courses conducted by various government 

departments. At present, the tourism sector employs about 163,000 

people (both directly and indirectly). However, there is currently a severe 

shortage of employees in the hotel sector. According to the tourism plan, 

Sri Lanka needs to expand employment in this sector by around 500,000 

people over the next five years to cater for the expected 2.5 million 

tourists in 2016. This is a demanding task given the current state of 

tourism education in the country.  

Fourthly, it is important that the country moves away from low cost 

tourism and focuses on higher end of the tourism market (Ministry of 

Economic Development, 2011). However attracting quality-end tourists a 

major challenge given the state of existing tourism related infrastructure 

and support. 

Finally, rapidly increasing accommodation costs represents another 

constraint on meeting tourism targets. According to some recent reports 

(Clearer Skies, 2011), the pricing of hotel accommodation is not 

competitive and Sri Lankan hotel accommodation is over-priced for its 
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quality compared with its rivals. While Sri Lanka is more expensive than 

many other countries for four-star and five-star accommodation, it has 

traditionally been competitive in terms of price for three-star rated beach 

resort hotels – yet these are generally not of a standard that is attractive 

to high-end international tourists. The room-rates for even three-star 

accommodation in Sri Lanka have increased dramatically because of the 

expansion in demand associated with post-war tourism boom such that 

comparable room rates in other tourist destinations like Thailand, 

Indonesia, Vietnam and Kenya are cheaper than Sri Lanka. Over the last 

few years, hotel charges have gone up by about 50 per cent. Some believe 

that the government regulation of these charges represents an unhealthy 

intrusion in to the sector and that it is important to allow rates to be 

determined by the market (The Nation, 2011). The tourist price index 

estimated by the Sri Lanka Tourism Development Authority (2010) shows 

that the index has increased by 5.3 per cent in 2010. 

2.7 Conclusion 

This chapter has provided a systematic description of tourism policies in 

the historical context with data used to demonstrate how tourist arrivals 

are associated with policies on tourism. This makes a significant 

contribution to the tourism literature in Sri Lanka and it has already been 

recognised as a journal publication. (Fernando et al., 2013b) Appendix 

05). It also highlighted the main features of the post-war tourism boom in 

Sri Lanka and how the Sri Lankan government has set targets to be 

achieved by the end of 2016 in its TDS. The next chapter will undertake a 

more quantitative evaluation using qualitative information gathered 

systematically for this chapter to make another contribution to the 

literature. 
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CHAPTER THREE 

TOURISM DEMAND, VOLATILITY AND POST-WAR TOURISM 

IN SRI LANKA 

3.1 Introduction 

Following the descriptive historical analysis of tourism in Sri Lanka in the 

previous chapter, this chapter presents an analytical review of tourism 

demand and its volatility using time-series econometric techniques. For 

this purpose two econometric models are developed in the chapter in 

order to evaluate the sensitivity of the Sri Lankan tourism to political 

violence and its potential growth during the post-war period. 

Furthermore, using the results of the tourism demand model the post war 

tourism targets set by the Sri Lankan government in its Tourism 

Development Strategy (TDS) are evaluated.  

The rest of chapter is organised as follows. Section two discusses risk in 

the tourism industry in the case of political violence and civil war. Section 

three develops an empirical model for investigating volatility of tourism 

demand in Sri Lanka. This makes a significant contribution to the 

tourism literature in Sri Lanka and it has already been published in an 

article with me as the first named co-author. (Fernando et al., 2013a) 

(Appendix 06). Section four identifies empirically trends and fluctuations 

in Sri Lankan tourism demand in between the various episodes of war 

and peace using monthly tourism data for last four decades. The post-war 

tourism growth rate obtained from this analysis will be employed as a 

shock value in the computable general equilibrium (CGE) analysis of 

economy-wide impacts of tourism on the Sri Lankan economy in Chapter 

7. Finally, it investigates post-war tourism targets and feasibilities in 

achieving those targets in Section five. Section six concludes the chapter. 
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3.2 Risk of Political Violence and Tourism Industry in Sri 
Lanka  

Given the main objective of relaxing and enjoying an uninterrupted 

holiday in the visited country of choice, it is a well-recognized fact that 

international tourists are very sensitive to war, political violence and 

criminal activities. This relationship between tourism and war, terrorism 

and political stability is well explored within literature (see Sevil, 1998 , 

Pizam and Mansfeld, 1996). Particularly amongst tourism analysts, there 

is a widespread view that international visitors are very concerned about 

their personal safety and thus international tourism can only thrive under 

peaceful conditions (Hichcock et al., 1993). As Neumayer points out 

(2004, pp. 259-260) “tourists are only willing to travel to foreign places in 

mass numbers if their journey and their stay are safe and shielded from 

events that threaten a joyous holiday experience”. Continuous political 

violence, prolonged wars and suicide bombings in popular tourist centres 

can subsequently lead international tourists to choose alternate 

destinations (Bhanugopan, 2001). Furthermore, Western governments 

tend to issue travel warnings to protect their citizens when political 

violence and criminal activities are taking place in popular tourist 

destinations. It is well documented that wars and political violence have 

detrimental effects on economic growth, particularly in the tourism sector 

( see Murdoch and Sandler, 2002, Neumayer, 2004). According to this 

body of literature, creating a peaceful environment and political stability 

in a country like Sri Lanka is an important pre-condition to accelerate 

economic growth and inclusive economic development led by tourism 

during the post-war period. 

As a result of risk in tourism at some destinations, there is another 

branch of tourism literature which focuses on volatility in international 

tourist arrivals. This relatively new body of research emphasizes the 

importance of examining the volatility in tourist arrivals with regard to 
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policy and decision making in both the public and private sectors and 

future tourism planning ( see Shareef and McAleer, 2005, Chan et al., 

2005). To explore this association, Sri Lanka provides an opportunity for 

an excellent case study. As is well-known, Sri Lanka has experienced 

political violence since the late 1970s. Including war, and terrorist 

attacks, this political violence, was particularly strong between 1983.and 

the end of war in May, 2009. As a result of this end of war, Sri Lanka is 

currently experiencing a tourism boom and revenue from this boom has 

become a main source of foreign exchange earnings which help to cushion 

the current balance of payment crisis in Sri Lanka. For example, in 2013 

tourism generated 270,150 direct and indirect employment opportunities 

and US$ 1,715 million foreign exchange earnings for the Sri Lankan 

economy (see Central Bank of Sri Lanka, 2014). The Sri Lankan 

government therefore believes that international tourism can play a 

crucial role in the post war development of Sri Lanka (Ministry of 

Economic Development, 2011). Understanding volatility in tourism 

demand is vital in terms of planning and making strategic decisions by 

both the public and private sectors for future development in the tourism 

sector. 

Although the Sri Lankan tourism sector has been growing since 1967, it 

has experienced significant fluctuations due to political violence 

(Fernando et al., 2013b). Despite its importance in the Sri Lankan 

economy in terms of contribution to GDP, employment generation and 

foreign exchange earnings, there has not been much attention on the 

tourism sector with the exception of a small number of studies (Bandara, 

1997; Fernando, Bandara, & Smith, 2012; Gamage, 1978; Gamage, Shaw, 

& Ihalanayake, 1997; O'Hare & Barrett, 1994; Selvanathan, 2006; Tisdell 

& Bandara, 2005; Wickremasinghe & Ihalanayake, 2006). These studies 

have been mainly in qualitative in nature, with the exception of 

Selvanathan (2006) and Wickramasinghe and Ihalanayake (2006). While 
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Selvanathan (2006) analysed factors that determine international tourist 

arrivals to Sri Lanka, Wickramasinghe and Ihalanayake (2006) attempted 

to examine the causal relationship between tourism and economic growth 

in Sri Lanka. 

Although international tourist arrivals to Sri Lanka have experienced 

dramatic fluctuations during the separatist war and a number of peace 

episodes during the period 1983-2009 (see more details Fernando et al., 

2013b), no systematic study has been carried out to examine the volatility 

that affects decision making and future planning of tourism. Given this 

the purpose of this chapter is to analyse the conditional variance (or 

volatility) in international tourist arrivals to Sri Lanka, focusing 

particularly on the period of nearly three decades of separatist war that 

included political violence and terrorist attacks. Such an analysis is 

useful for designing development and management strategies for the 

tourism sector which is expected to play a significant role in post war 

development in Sri Lanka. 

3.3 Empirical Model for the Volatility of Tourism Demand 
in Sri Lanka 

Following the above brief historical overview on risk of tourism of political 

violence in Sri Lanka, this section examines the volatility in international 

tourist arrivals to Sri Lanka precipitated by political violence and the 

separatist war. This will be achieved using a data set that comprises 

monthly international tourist arrivals from January 1967 to July 2012. 

For the purpose of this study the data set was assembled using various 

publications of the Sri Lanka Tourist Board and the Central Bank of Sri 

Lanka. This represents the most comprehensive monthly tourist arrivals 

data set created for Sri Lankan tourism to date. The data set comprises 

547 observations.  
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Figure 3.1 plots the first difference of the logarithm of monthly tourist 

arrivals to Sri Lanka. At the beginning of the monitored period, an 

increase in total number of tourist arrivals is recorded, with three 

noticeable deeper drops observed, in the month of April 1971, August 

1983 and August 2005. Furthermore, as seen in Figure 3.1, the numbers 

of tourist arrivals between 1983 and 2012 have proven to be highly 

volatile.  

 

Figure 3.1  First Difference of Monthly Arrivals in Sri Lanka January 1967 – July 2012 

Source:  Based on Sri Lanka Tourist Board, various annual reports  

 

This finding is consistent with the general view in the tourism literature. 

As Neumayer (2004, p.261) points out, “events of political violence are 

likely to affect tourism both contemporaneously and with lagged effects”. 
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He further points out that “because tourists are sensitive to the negative 

image of tourist destination, events of violence can affect a tourist 

destination, and events of violence can affect long after the event has 

passed and stability has, in effect, been restored”(Neumayer, 2004, 

p.262).  

The time series also indicates a considerably pronounced seasonality with 

the focus of intensity of total arrivals in some months, especially in July 

and December, because of Sri Lanka weather condition and festival 

season. This is seen by a simple visual inspection of the natural logarithm 

of the total arrivals in Sri Lanka as shown in Figure 3.2. 

 

Figure 3.2  Monthly Seasonal Indices for Sri Lankan Tourism Demand 

Source:  Based on Sri Lanka Tourist Board, various annual reports  

3.3.1 Methodology 

In analysing demand for tourism, a number of statistical and econometric 

models have been used in the literature. Song and Li (2008) have reviewed 

a large number of published studies on tourism demand modelling and 

forecasting since 2000. These models mainly include structural equation 

and time series techniques (Sinclair and Stabler, 1997, Song and Witt, 

1999), VAR models and the co-integration technique (Sergo, Tomcic & 

Poropat, 2005) and AIDS models (Syriopoulos and Sinclair, 1993, De 

Mello et al., 2002, White, 1985). 

0.9

0.95

1

1.05

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Se
as

o
n

al
 I

n
d

e
x 

Month 



 

41 

 

Tourism demand can be measured by either using the number of inbound 

tourist arrivals or using foreign exchange receipts from international 

tourism (Neumayer, 2004). Many studies have used the number of tourist 

arrivals to measure tourism demand. These studies have mainly 

forecasted the changes in the number of tourists over time and usually 

consider a random term which incorporates all the unknown effects on 

tourism demand over time. Until recently, the variability in the random 

component of tourism demand had not been of major concern to tourism 

researchers (as often is the case also in financial or other macroeconomics 

research). That is, apart from the standard approaches of testing for 

heteroscedasticity and/or serial correlation (Sergo, Poropat & 

Grzinic,2010). Heteroscedastic and/or serially correlated errors can lead 

to imprecise estimates of tourism demand, thereby reducing the 

forecasting performance of the models (Hoti, Leon, & McAleer, 2005). 

Several studies have found that tourism demand data exhibit volatility 

(Shareef & McAleer, 2005). 

Although the Sri Lankan separatist war was well recognized as one of 

Asia’s longest running wars and the negative impact of the war on the Sri 

Lankan tourism sector is easy to observe, there has not been any serious 

attempt to quantify the impact of this war on tourism. This is with the 

exception of Selvanathan (2006). Using an econometric model, 

Selvanathan (2006) found that there was a significant decline in tourist 

arrivals due to war and that the Sri Lankan tourism is sensitive to the 

exchange rate. In this study we attempt to investigate the link between 

war, peace and tourism and other relevant variables further by looking at 

volatility.  

3.3.2 Model Specification 

As pointed out in McAleer and Divino (2008) and Chang, et al. (2009), the 

Generalized Autorregressive Conditional Heteroskedasticity (GARCH) 
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model (proposed by Engle, 1982) can be used to explain time-varying 

conditional variances in financial and tourism data series. The generalized 

GARCH(p,q) model proposed by Bollerslev (1986) can be used “when the 

time-varying conditional variance has both autoregressive and moving 

average components” (Chang, et al., 2009).This technique has widely been 

used to estimate conditional volatility using monthly international 

tourism arrival data in recent years (see for example Chan, Lim, & 

McAleer, 2005; Hoti, Leon, & McAleer, 2005; Shareef & McAleer, 2005, 

2007 & 2008; Divino & McAleer, 2008). Following this literature we use 

the GARCH model introduced by Bollerslev (1986) to analyse Sri Lankan 

monthly international tourism arrival data and to capture the volatility 

characteristics inherent within it.   

In order to estimate the impact of some important variables on the 

number of tourist arrivals, the following model is used as the mean 

equation: 

t
J

jjttt
DWARTPIEXRy   



12

2
3210

lnlnln  (1) 

where 

yln  denotes the natural logarithm of tourist arrivals to Sri Lanka, 

EXRln  and TPIln are the natural logarithm of exchange rate and tourism 

price index respectively, and  

WAR is a dummy variable equal to 1 if the country was in the peak of the 

civil war and 0 otherwise.  

After considering war related incidents, 1967-1983, 1992-1997, 2000-

2001 and 2003-2007 periods were considered as peaceful time periods for 

which the dummy variable takes the value 0, with the value 1 .assigned to 

other years. In addition, dummy variables were included to capture the 
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effect of seasonal variation on tourism demand. There are eleven dummy 

variables included ranging from 𝐷2 to 𝐷12 where 𝐷2 = 1 if the month is 

February, 0 otherwise. Likewise, the other seasonal dummy variables 

represent in turn each month except for January which is considered as 

the base category. Inclusion of these seasonal dummy variables within the 

model acts to remove seasonal fluctuations in the data. This enables us to 

be able to more easily isolate the impact of other events on tourist 

arrivals.  

The GARCH (p,q) is used as the model for conditional variance of 
t

generated by the mean equation based on equation 1 above.  

WARtt jti
   

22

10

2

1  (2) 

The conditional variance is a function of four terms, namely 𝜎0, 𝜀𝑡−𝑖
2  , ,𝜎𝑡−𝑖

2  

and WAR. Among the two terms 
2

1t
  and 2

1t , the first refers to the 

Autorregressive Conditional Heteroskedasticity (ARCH) term and the 

second term captures the previous period forecast variance (hence the 

conditional variance). The variable WAR, as defined above, captures the 

impact of civil war on tourism volatility. If WAR=1 means that tourism 

sector is facing a negative impact and 0 means no such impact from the 

civil war. According to the GARCH model, 𝜎0 > 0, 𝛼𝑖 ≥ 0, 𝛽𝑖 ≥ 0 (𝑖 =

1, … , 𝑝;  𝑗 = 1, … , 𝑞) are the necessary conditions to generate a positive 

number for the conditional variance. The sum of coefficients (∑ 𝛼𝑖
𝑝
𝑖=1 +

∑ 𝛽𝑖
𝑞
𝑗=1 + 𝜑 < 1) of the GARCH model should be less than 1 to guarantee 

that the conditional variance, 𝜎𝑖
2, is stationary.  

3.3.3 Results  

The maximum likelihood procedure is used to estimate the parameters of 

the above model using a data set collected from different sources in Sri 



 

44 

 

Lanka covering the sample of monthly data from 1967 to 2012. Total 

number of tourist arrivals was taken from the Sri Lanka Tourism 

Development Authority (SLTDA) and annual reports of the Central Bank 

of Sri Lanka were used to obtain data on the exchange rate and the 

tourism price index. Table 3.1 shows the estimated parameters of the 

conditional mean equations and conditional variance equations according 

to the GARCH(1,1) volatility model. 

The error term 
t̂  obtained from OLS estimation of the mean equation (1) 

and the estimated volatility, 2

t̂ , are shown in Figures 3.3 and 3.4. The 

error term of the regression does not satisfy the condition of independent 

and identically distributed random variables, with a mean of 0, a variance 

of 1, and 
t
  independent of  1, 


ky

kt
 for all t. In other words, the error 

term in the mean equation does not have the property of homoscedasticity 

in variance which shows autocorrelation in the error variance. This 

indicates that the error term has ARCH effects. 

Changes in the variance of shocks to tourism demand over time are often 

called conditional or stochastic volatility. As a result of many factors that 

can affect the tourism market, it is clear that shocks to demand may not 

have the same variability over time. In the case of tourism, volatility may 

be present due to various unexpected factors which can affect tourist 

decisions, such as the severity of war, changes in disposable income, 

advertising campaigns, oil price shock, wealth effects, and other random 

events. 
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Figure 3.3  Time Series Plot of OLS error term 𝜺𝒕  

Source:  Based on Sri Lanka Tourist Board, various annual reports  

 

 

 
Figure 3.4  Volatility of Tourism Demand for Sri Lanka. 

Source:  Based on Sri Lanka Tourist Board, various annual reports  
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Figure 3.4 shows a volatility clustering phenomenon in which other large 

aftershocks continuously follow a larger shock. In addition, a large 

variation in 
t was noted during the period after 1978 to the present 

period. This reflects the existence of a large volatility in monthly tourist 

arrivals into Sri Lanka resulting from negative publicity in the print and 

electronic media and travel warnings issued by Western countries relating 

to war and peace in the country. These periods were clearly identified 

when the war was in its peak as well as when major attacks were carried 

out by the LTTE on Sri Lanka’s important economic and political targets 

in Colombo (the main economic and political centre of the country).  

All the variables used in the estimates are tested for unit roots using the 

Augmented Dickey Fuller test. These unit root tests imply that all the 

variables integrated in order one. The seasonal unit root test is performed 

at different seasonal frequencies using the extended (Hylleberg, at 

el.,1990) [henceforth, HEGY (1990)] procedure for the case of monthly 

data used in this study. The HEGY test is conducted by estimating the 

following regression, 

     ( )*L Y t D Ykt k
k

kt k t
k

t13 0 1
2

12

1
1

12

    





 
   (3)

 

Where 𝑌𝑘𝑡(𝑘 = 1,2, … ,13) are auxiliary variables obtained by appropriately 

filtering the variable under study. The 𝜑(𝐿)∗ polynomial is a remainder 

with roots outside the unit circle which allows the augmentation 

necessary to whiten the errors in the estimation of the above equation.  

After estimating the above regression using the OLS, tests are conducted 

for 𝜋𝑖 in each frequency and joint test hypothesis to determine the 

presence of unit roots and seasonal unit roots (refer Table 3.1). In this 

case, the data do not reject the presence of unit roots at seasonal 
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frequencies of 2,3,8,9, and 12 including the existence of a unit root at the 

zero frequency. This means that tourist arrival is non-stationary both at 

seasonal and non-seasonal frequencies. These results further imply that 

there is no deterministic cycle at these frequencies but there is a 

stochastic cycle.  

Table 3.1 Regression Results to Test the Seasonal Unit Root Using HEGY Procedure 

Null Hypotheses  Estimated Statistics  Null Hypotheses  Estimated 

Statistics  

π1 = 0 -0.1470 π10 = 0 -6.2616*** 

π2 = 0 -3.7684*** π11 = 0 -0.4821 

π3 = 0 -0.8769 π12 = 0 -3.2725*** 

π4 = 0 -0.6797 π3 = π4 = 0  0.6407 

π5 = 0 -4.6019*** π5 = π6 = 0  12.432*** 

π6 = 0 -4.9577*** π7 = π8 = 0  25.077*** 

π7 = 0  0.7203 π9 = π10 = 0  8.5444*** 

π8 = 0 -3.3578*** π11 = π12 = 0 16.2919*** 

Source: Authors’ calculations. 

Notes: *** and ** are significant at the 0.01 and 0.05 level, respectively 

We begin our discussion with the results obtained in the mean equation 

regression model. As shown in Table 3.2, lnEXR and WAR are significant 

at the 1% significance level. This positive relationship between lnEXR and 

tourist arrivals indicates that Sri Lanka will be more attractive for 

incoming tourists when the Sri Lankan rupee depreciates against US 

dollar. The variable that was created to capture the effects of war on 

tourist arrival indicates a negative coefficient - which is consistent with 

expectations, in particular the fact that tourist arrivals will on average be 

5.2 per cent lower when the war is in the peak. What can thus be seen is 

that a major war related incident is strong enough to reduce the tourist 

arrival by 5.2 per cent per month compared to a period when peace is 

restored in the country. Although the tourism price index was not 

statistically significant, it shows a negative impact in explaining the 

tourist arrivals in Sri Lanka.  
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Table 3.2  The Estimated Results for Volatility Model 

Variable Coefficient z-Statistic 

C   0.631***  3.668 

WAR -0.052*** -3.050 

LEXR  0.036***  4.039 

𝐷2 -0.0578 -1.686 

𝐷3 -0.025 -0.618 

𝐷4 -0.257*** -8.870 

𝐷5 -0.216*** -8.750 

𝐷6 -0.039 -1.295 

𝐷7  0.319***  9.217 

𝐷8 -0.014 -0.444 

𝐷9 -0.156*** -6.590 

𝐷10 -0.006 -0.230 

𝐷11  0.084***  2.756 

𝐷12  0.210***  8.025 

Variance Equation 

C 0.0082*** 4.826 

ARCH(-1) 0.5731*** 5.475 

GARCH(-1) 0.1076*** 3.341 

WAR 0.1128*** 4.376 

R-squared 0.891280 

Adjusted R-squared 0.876702 

S.E. of regression 4371.515 

AIC 18.440 

SIC 1986285 

Durbin-Watson stat 1.978023 

Source: Authors’ calculations.  

Notes: *** and ** are significant at the 0.01 and 0.05 level, respectively 

A significant seasonal effect is evident in data of tourist arrivals to Sri 

Lanka. Significant seasonal dummy variables with negative coefficients for 

April, May and September showed that there was a decline tourist arrivals 

in these months compared to months without seasonal variation. Peak 

levels of tourist arrivals are observed in November to January. An 

arguable reason for this result is the seasonal variations in those 

countries which generate the majority of Sri Lankan tourism, mainly 

European countries in the Northern Hemisphere. Their winter weather 

begins in November and ends in March, the same times in which Asian 

countries attract more tourists from Northern Hemisphere countries. This 
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will apply to Sri Lanka too and, therefore, months from November to 

March can be considered as peak months with positive impacts in terms 

of tourist arrivals to Sri Lanka. The respective dummy variables in these 

months are significant at the 5% level and they do, as expected, have a 

positive sign. Apart from a mini-peak in tourist arrivals in July and 

August due to the cultural pageant in the Hill Capital of Sri Lanka, 

Kandy, months from April to September can be considered as a season 

with low tourist arrivals. 

The GARCH (1, 1) parameters in the conditional variance model are stable 

in both high and low seasons because their sum is less than one and 

because the volatility shows a dampening pattern. The coefficients on the 

lagged squared residuals 2

1t
  , 2

1t  and WAR are significant at the 1% level 

in both cases. The ARCH effect which is captured by the coefficient   

explains short term persistence of shocks on tourist arrivals while the 

GARCH   captures long run persistence. The ultimate impact on the 

prevalence of volatility in the long run depends on the magnitude of   . 

The coefficient   equals 0.5731 while   is 0.1076 and the sum of all three 

 
 
is 0.7935. A comparison of the two coefficients indicates that the 

ARCH effect is stronger than the GARCH effect implying that events which 

shock the tourism demand have very strong short run effect. Further, the 

sum of coefficients,    are less than one, which implies that a 

particular shock on tourism demand has only temporary effects on the 

growth rate of tourism demand. In other words, the impact of deceasing 

tourism demand upon exhausting of a negative shock will only be quite 

short, and if nothing happened thereafter, it would restore the previous 

velocity. Since there was a sequence of events that innovated shocks 

including war, tourism demand remained highly volatile until 2009. The 

negative impact of these recurrent incidents of war, have had the effect of 

bringing the tourist industry to a critically low performance level 
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compared to the other countries in the region. Given this, the policy 

implications of empirical results of the GARCH estimate highlight the 

importance of uncertainty on the regularity of monthly tourist arrivals. 

The impact of the war related incidents that have taken place in Sri Lanka 

were strong enough to create considerable uncertainty which has been 

captured by the volatility of the model.   

3.4 Tourism Demand in Sri Lanka 

As explain earlier, the Sri Lankan tourism industry was severely affected 

by a long separatist war and the image of the country as a safe tourist 

destination was severely tarnished. Figure 3.5 illustrates the fluctuations 

of tourism arrivals in respective periods of war and peace.  

It can clearly be identified from Figure 3.5 that tourist arrivals to Sri 

Lanka fluctuated after 1983 during different war and peace episodes. The 

Sri Lankan tourism industry also suffered between 1987 and 1989 as an 

outbreak of political violence that emerged in the South as well as the 

North and East (see Table 2.1 for a summary of these episodes).  

Table 3.3 presents average annual growth rates in international tourist 

arrivals during different episodes of peace which have nevertheless 

generated an overall upward trend in Figure 3.5. The individual upward 

trends in the data can be identified as being associated with a high level 

of tourist arrivals due to absence of war and the implementation of 

tourism promotional plans. 
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Figure 3.5  Trend of monthly tourist arrivals in Sri Lanka January 1967-July 2012 

Source:  Based on Sri Lanka Tourist Board Annual Reports, various issues 

According to Table 3.3, Sri Lanka witnessed an average growth rate of 21 

per cent during five peaceful episodes since 1966. This supports the 

empirical results of Selvanathan (2006, p. 37) who found that “the 

number of international tourist arrivals decreased by 21% during the war 

disturbances in Sri Lanka”. The annual growth rate of the post-war 

tourism boom (at 25 per cent up to 2014) further supports the positive 

correlation between periods of peace and an expansion of tourist arrivals, 

as well as the negative correlation between periods of political violence 

and war and such arrivals.  
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Table 3.3  Tourism Growth during the War Peace Episodes 

Peace Episodes and Tourism Development Effort Periods of 

upward 

trends 

Periodical 

Annual 

growth (%) 

Peace, democracy and political stability with a Ten Year 

Tourism Master Plan  

1966-1982 22 

Peace Talk II (1989/90) and second wave of economic 

reforms 

1989-1992 23 

Discussing constitutional changes as a solution to the 

ethnic problem (with war) 

1997-1999 13 

Cease Fire Agreement and Peace Talks IV 2002-2004 19 

Post war tourism boom. 2009-2013 26 

Average periodical Growth rate of positive trends  21 

Episodes of War and violence Periods of  

Downward 
trends 

Periodical 

Annual 
growth (%) 

Eelam war 1-Well-known ethnic riots in 1983 and the 

escalation of civil war in the North and East 

1983-1986 -15 

Eelam War III - Peace talks and its collapse 

 

1994-1996 -13 

LTTE attacked economic nerve centres in Colombo 2000-2001 -12 

Eelam war IV and the end of war Beginning of full scale 

of war and the end of war in May 2009. 

2005-2008 -06 

Source: Based on Sri Lanka Tourist Board data for 1970 to 2013. 

The above brief overview indicates that the image of Sri Lanka as a tourist 

destination was damaged during nearly three decades of war and political 

violence. The post-war tourism boom indicates that this industry has 

managed to recover in the short run, however sustaining this growth over 

the longer term will require sustained and well-resourced planning, 

marketing and support from public authorities. 

3.4.1 Estimation of Tourism Demand  

There is a large body of literature on tourism demand modelling and 

forecasting. Modelling tourism demand to analyse the effects of various 

determinants, and accurate forecasting of future tourism demand, are two 

major focuses of tourism demand studies (Li et al., 2005). In the past two 

decades, there have been an increasing number of studies on tourism 
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demand modelling and forecasting for tourism planning and management.  

A number of statistical and econometric techniques have been used in 

these studies. Tourism demand forecasting methods can be classified into 

two sub-categories: causal econometric and time series methods (Witt and 

Witt, 1995). While some researchers have used  a single  econometric 

method(time-series method, tourism demand modelling or forecasting) 

others have a number of econometric methods together to analyse 

tourism demand (Chheang, 2008, Pizam and Smith, 2000, Sevil, 1998, 

Neumayer, 2004, Lim, 1997, Song and Li, 2008, Witt and Witt, 1995). A 

number of surveys and review articles have been published over the last 

decade or so focusing on specifications of demand models and estimation 

techniques These include Crouch (1994), Li et al. (2005), Li et al. (2011), 

Lim (1997), Witt and Witt (1995). The above surveys have covered the 

studies published mostly during the period 1960–2000.Song and Li (2008) 

have surveyed the studies on tourism demand modelling and forecasting 

published after 2000.  

The developments in tourism forecasting methodologies fall into several 

streams, among which the econometric approach plays a very important 

role in tourism demand studies. This methodology has been used  to 

interpret the causes of variations of tourism demand, support policy 

evaluation and strategy making, and predict future trends in tourism 

development. 

Tourism demand modelling and forecasting research relies heavily on 

secondary data in terms of model construction and estimation. Although 

the explanatory variables included in tourism demand models vary 

enormously with research objectives and researchers’ backgrounds, the 

employment of certain indicators as the measurement of tourism demand 

variables in modelling and forecasting tourism demand have been less 

controversial as suggested in Witt and Song (2000).Tourism demand is a 
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dependent variable which can be measured by either using the number of 

inbound tourist arrivals or using foreign exchange receipts from 

international tourism (Neumayer, 2004). Many studies have used number 

of tourists to measure tourism demand. These studies have mainly 

forecasted the changes in the number of tourists over time and usually 

include a random (or stochastic) term which incorporates all the unknown 

effects on tourism demand over time. In the Sri Lankan context, a number 

of attempts have been made to analyse the link between tourism and 

political violence (Bandara, 1997b, Fernando et al., 2013a, Fernando et 

al., 2013b, Gamage, 1978, Gamage et al., 1997, O'Hare and Barrett, 

1994, Selvanathan, 2006, Tisdell and Bandara, 2005, Wickremasinghe 

and Ihalanayake, 2006).  

Although the Sri Lankan separatist war has been acknowledged as one of 

Asia’s longest running wars there has not been any serious attempt to 

quantify the impact of war on tourism or the link between tourism and 

economic growth with the exception of Wickremasinghe & Ihalanayake 

(2006) and Selvanathan (2006). While this first study attempted to 

evaluate the relationship between GDP and tourism receipts in Sri Lanka, 

the second study examined the impact of separatist war which began in 

1983 and the introduction of open economic policies in 1977. In this 

study we attempt to extend the Selvanathan (2006) study to accommodate 

the post-war scenario and to evaluate the TDS’s targets. Selvanathan 

(2006) has established the relationship between tourist arrivals and the 

impact of changes in economic policies and other disturbances such as 

opening up of the economy in the late 1970s and the separatist war in the 

North and East in Sri Lanka. According to Selvanathan’s (2006) results, 

while inbound tourist arrivals were badly affected by the separatist war, 

open economic policies introduced in 1977 have created a positive impact 

on tourism. Other variables such as the exchange rate, the consumer 

price index (CPI) of Sri Lanka and per capita world income for the period 
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1972 - 2002 were included in this model. Although the model developed 

in this study is somewhat similar to Selvanathan (2006), it differs in a 

number of ways. Firstly, our model focuses on the role of tourism in post-

war development in Sri Lanka. Secondly, our data series is different from 

Selvanthan (2006) in that we use a more comprehensive data set which 

includes coverage across more than four decades. In particular we use a 

data series for the period between 1966 and 2013, in contrast to the data 

series covered for a shorter period between 1972 and 2002 in Selvanathan 

(2006). Thirdly, we use directly a tourism price index rather than using a 

consumer price index as a proxy for changes in the cost of tourism. 

Finally, we use a dummy variable for the periods which showed upward 

trends in tourist arrivals as a result of the absence of the war. 

3.4.2 Model and Discussion 

Recent econometric studies of tourism demand have used similar 

variables found in the standard economic theory of demand. Therefore, 

the demand for tourism has been modelled as a function of tourists’ 

income, tourism prices in a destination relative to those in the origin 

country, tourism prices in the competing destinations, and exchange 

rates. In modelling the tourism sector, we use the dependent variable as 

the annual aggregate international tourist arrivals, collected from the Sri 

Lanka Tourist Board for the sample period between 1966 and 2012 

(SLTDA, 2012, Ceylon Tourist Board, 1975). These data were plotted in 

Figure 3.4.  

Most tourist flows have been for holiday and pleasure purposes, and 

therefore the determinants of demand for holiday trips are assumed to be 

the same as for total tourist flows. Therefore, in order to examine the 

nature of effects that these variables are likely to have on overall demand, 

the independent variables that have been used are consistent with 

previous studies, especially Selvanathan (2006). First, we use a dummy 
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variable to investigate the impact of the peace and tourism growth during 

the past 47 years. The dummy variable for the peace variable (𝑃𝐸𝐴𝐶𝐸𝑡) is 

defined as 1 in the years when there was a peace in Sri Lanka and 0 

otherwise. In addition, the exchange rate (𝐿𝐸𝑋𝑅𝑡), the tourism price index 

(𝑇𝑃𝑅𝐼𝐶𝐸𝑡) for Sri Lanka, and per capita world income for the period 1966 - 

2013 are used as the other independent variables in this study. While the 

average annual exchange rate published by the Central Bank (The Central 

Bank of Sri Lanka, 2013) is used in this study, the tourism price index 

published by the Tourism Development Authority (SLTDA, 2012) is used 

for the price index. The word per capita income is used as a proxy for 

disposable income.  

First, the variables for the tourism demand model were selected based on 

the theory of demand. Second, the variables were tested for 

multicollinearity using the collinearity test. As shown in Table 3.4, LTOURt 

is strongly correlated with the other independent variables, namely 

𝑃𝐸𝑅𝐶𝐴𝑃𝑡, 𝐿𝐸𝑋𝑅𝑡, .𝐿𝐶𝐶𝑃𝐼𝑡, and 𝑇𝑃𝑅𝐼𝐶𝐸𝑡. The model dropped the  

𝐿𝐶𝐶𝑃𝐼𝑡 variable due to the high collinearity with the 𝑇𝑃𝑅𝐼𝐶𝐸𝑡 variable. The 

latter variable was selected for inclusion as it is a more appropriate proxy 

for the changes in inflation affecting tourists. 

Table 3.4 Correlation Matrix 

Correlation Matrix 

  𝐿𝑇𝑂𝑈𝑅𝑡  𝑃𝐸𝑅𝐶𝐴𝑃𝑡  𝐿𝐸𝑋𝑅𝑡 𝐿𝐶𝐶𝑃𝐼𝑡 𝑇𝑃𝑅𝐼𝐶𝐸𝑡  

𝐿𝑇𝑂𝑈𝑅𝑡 1.00 
    

𝑃𝐸𝑅𝐶𝐴𝑃𝑡  

0.86 

(0.00) 1.00 

   

𝐿𝐸𝑋𝑅𝑡 

0.89 

(0.00) 

0.98 

(0.00) 1.00 

  

𝐿𝐶𝐶𝑃𝐼𝑡 

0.79 

(0.00) 

0.86 

(0.00) 

0.90 

(0.00) 1.00 
 

𝑇𝑃𝑅𝐼𝐶𝐸𝑡  

0.88 

(0.00) 

0.99 

(0.00) 

0.56 

(0.07) 

0.92 

(0.00) 1.00 

Source: Authors’ Calculations 
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The correlation between 𝐿𝐸𝑋𝑅𝑡 and 𝑇𝑃𝑅𝐼𝐶𝐸𝑡 is not significant, therefore, no 

high multicollinearity problems exist here. Since there is insignificant 

collinearity among the all the remaining independent variables included 

as regressors in our tourism demand model, this model passed the 

multicollinearity test.  

In order to examine the relationship between the number of tourist 

arrivals and the above variables, and to evaluate the targets specified in 

the Sri Lankan TDS, the following simple regression model is used in this 

study:  

𝐿𝑇𝑂𝑈𝑅𝑡 = 𝛽0 + 𝛽1𝐿𝐸𝑋𝑅𝑡 + 𝛽2𝑇𝑃𝑅𝐼𝐶𝐸𝑡 + 𝛽3 𝑃𝐸𝑅𝐶𝐴𝑃𝑡 + 𝛾1𝑃𝐸𝐴𝐶𝐸 + 𝛼1𝜀𝑡−1 + 𝜖 
 
where 
LTOURt  is the numbers of tourist arrivals; 

LEXRt   is the exchange rate; 
TPRICEt  is the tourism price index;  
WPERCAPt  is the world per capita; 
PEACEt  is the dummy variable for peace variable. 

 

The estimated model is given below and the detailed results, including 

those associated with various diagnostic tests, are shown in Table 3.5. 

𝐿𝑇𝑂𝑈𝑅𝑡 = 8.7449 + 0.9243𝐿𝐸𝑋𝑅𝑡 − 0.0934𝑇𝑃𝑅𝐼𝐶𝐸𝑡 + 0.2592𝑃𝐸𝐴𝐶𝐸 + 0.0700𝑊𝑃𝐶𝐴𝑃𝑡

+ 1.003𝜀𝑡−1 + 𝜖 
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Table 3.5  OLS Regression Estimation Results 

Variable Coefficient t-Statistic P- Value 

LEXR 0.9243 91.1362 0.000 

PEACE(-1) 0.2592 71.4625 0.000 

TPRICE -0.0934 -15.1479 0.000 

WPCAP 0.0700 2.0310 0.003 

RESID1(-1) 1.0423 171.3210 0.000 

C 8.7449 61.3200 0.000 

R-squared 0.9820 
  

Adjusted R-squared 0.9802 
  

Sum squared 

residual 
0.0231 

  

Durbin-Watson 

statistic 
1.2564 

  

F-statistic 7623***     
Source: Authors’ Calculations  

Notes: *** are significant at the 0.01 level 

 

As can be seen from Table 3.5, all three independent variables are 

statistically significant at the one per cent level. The exchange rate and 

tourist arrivals are positively related demonstrating, as expected, that 

depreciation of the exchange rate is good for tourism. This indicates that a 

depreciating currency serves as an important variable to improve the 

competitiveness of Sri Lanka as a major tourist destination in the Asian 

region. This is important in the context of the depreciation of the Sri 

Lankan rupee in early 2012, after the Central Bank of Sri Lanka gave up 

the maintenance of an overvalued exchange rate. Our results strongly 

suggest that this recent depreciation will have a positive impact on the Sri 

Lankan tourist industry. The empirical results also suggest that there is a 

negative relationship between increases in the tourism price index and 

the demand for tourism by international visitors. This demonstrates the 

importance of managing the Sri Lankan tourism boom properly in order to 

avoid an escalation of cost in the tourism industry as it absorbs the 
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projected expansion in tourism demand. Finally, the results strongly 

demonstrate that (with the lag of the dummy variable constructed to 

capture the impact of peace and war on tourism) tourist arrivals to Sri 

Lanka would increase by 26 per cent per year if a peaceful environment 

can be maintained. These results are consistent with Selvanathan (2006) 

and our previous model, and clearly indicate that it is a necessary 

condition for Sri Lanka to maintain political stability and accelerate the 

reconciliation process in order to use tourism as a driving force of post-

war economic development. The world per capita income variable shows a 

positive relationship with the demand for tourism in Sri Lanka.  

The highly significant F-statistic as well as the high adjusted R2 shown in 

Table 3.5 demonstrates that the estimated model has excellent 

explanatory power. In addition the first order lag term for the dummy 

variable eliminates the autocorrelation which would otherwise exist in our 

time series model. 

3.5 Post-War Tourism Targets in Sri Lanka 

As noted in the introduction, the Sri Lankan government has launched 

the TDS for the period 2011-2016, after recognising tourism as a major 

component in its post-war development strategy. It has a number of 

ambitious targets. These targets are almost four times the corresponding 

values for 2010. All other targets are related in the sense that they depend 

on realisation of the target of attracting a large and expanding number of 

international tourists.  

3.5.1 Feasibility of Targeted Tourism Arrivals 

Using the estimated results of the econometric model in the previous 

section we can evaluate the feasibility of achieving the tourist arrival 

targets of the TDS. According to TDS, it is very clear that government’s 
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growth strategy is consolidate first and then target exponential growth 

which means that for the first four years the Government expects 12.9 per 

cent to 28.6 per cent per year growth rates. From then on the growth rate 

is anticipated as accelerating up to 48.1 per cent in 2015 and finally to 

stabilise at around 25 per cent growth per annum in 2016 (see Figure 

23.6 for more details).  

According to Figure 3.6, actual tourist arrivals have been more than 

expected against the target set for each of the past five years and this has 

already been reached for 2014 with more than 1,500,000 tourist arrivals. 

The average annual growth rate from 2009 to 2014 was 25 per cent and 

this is closely in line with our econometric estimations. It is also possible 

to compare our estimation with the government targets incorporated in 

the TDS for the 5 year period 2012-2016. Table 3.6 illustrates TDS targets 

and our estimation according to respective year on year (YoY) growth 

rates. 
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Figure 3.6  Expected Tourist Arrivals and Growth 2010 to 2016.  

Source:  Based on tourism development plan 2011 – 2016 (Ministry of Economic 

Development, 2011) and Sri Lanka Tourism Annual Report (SLTDA, 2012) 
 

If other factors remain favourable (such as peace and political stability, 

exchange rates, price competitiveness, and the international environment) 

our empirical results suggest that TDS’s target of achieving 2.5 million 

tourism arrivals by 2016 is fairly realistic. Although the targets are 

statistically feasible, it is important to evaluate the feasibility of achieving 

TDS’s targets further by comparing the performance of tourism in terms 

of tourist arrivals of selected Asian countries which experienced similar 

post-war tourism booms. 

Table 3.6  Projected Tourism Arrivals to Sri Lanka According to the TDS and the Model 

Year 2010 2011 2012 2013 2014 2015 2016 

TDS target 620,000 700,000 850,000 1,050,000 1,350,000 2,000,000 2,500,000 

Y o Y Growth according to TDS N/A 12.90% 21.40% 23.50% 28.60% 48.10% 25.00% 

Y o Y Growth of the estimation N/A 26% 26% 26% 26% 26% 26% 

Our Model’s Estimation N/A 824,640 1,039,046 1,309,198 1,549,590 2,078,483 2,618,888 

Actual arrivals 654,474 855,975 1,005,606 1,274,593 1,527,153 N/A N/A 

Source:  Based on tourism development plan 2011 – 2016 (Ministry of Economic 

Development, 2011)and authors’ calculation 
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3.6 Conclusion 

In the first econometric study of this chapter, data on monthly tourism 

arrivals to Sri Lanka was used to model volatility of tourist arrivals for the 

first time in the case of Sri Lanka as a contribution to the tourism 

literature in Sri Lanka. As generally accepted, and in common with many 

other tourist destinations, the empirical results of this study demonstrate 

that the Sri Lankan tourism industry is very sensitive to political violence, 

exchange rate changes, and seasonal variations. The analysis suggests 

that significant increases in political violence lowered tourist arrivals in 

Sri Lanka and created a substantial amount of volatility in tourism 

demand.  

The second econometric study of the chapter evaluated the post-war 

tourism boom and the targets of Sri Lankan government’s TDS. It 

empirically explored whether the targets set in the TDS by the Sri Lankan 

government are achievable or realistic by using a simple econometric 

model. The econometric analysis suggests that tourist arrivals to Sri 

Lanka would increase by 26 per cent per year if a peaceful environment 

exists in Sri Lanka. This is broadly consistent with the targets set out in 

the TDS without systematic modelling work. The growth rate estimated in 

this chapter will be used in Chapter Seven when analysing the impacts of 

the post-war tourism boom in Sri Lanka. 
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CHAPTER FOUR 

LITERATURE REVIEW ON ECONOMY-WIDE MODELLING IN 

TOURISM ANALYSIS  

4.1 Introduction 

The purpose of this chapter is three-fold. First, it provides a broader 

analytical framework for analysing the economic contribution of tourism 

to a national economy and it demonstrates that tourism activities 

generate economy-wide effects. Second, it briefly reviews the literature on 

economic impact analysis using various forms of multiplier methods in 

tourism economics. Third, it presents a detailed literature survey on CGE 

modelling focusing on tourism applications. CGE modelling techniques 

have been popular among tourism researchers in recent years and it is 

useful to understand why CGE models are well-suited for tourism 

analysis. 

Section two simply describes ways in which tourism related activities 

contribute to an economy. Section three reviews different tools used in 

early studies on the economic impact of tourism in an economy and 

highlight their limitations. Sections four presents an up-to-date survey of 

CGE based tourism models. On the basis of these previous sections, the 

most suitable approach for use in CGE tourism modelling in the Sri 

Lankan context is selected and described in section five. The final section 

presents the conclusion of the chapter.   
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4.2 Theoretical Framework related to the Economic 
Contribution of Tourism 

International tourism expenditure is an invisible export which creates a 

flow of foreign exchange in to the economy of the destination country 

(Archer, 1982). Like most other forms of exports, tourism receipts 

generate business income, household income and government revenue. In 

other words inward-bound tourists contribute to a destination’s sales, 

profits, jobs, tax revenues, and income (Stynes, 1997). Consequently, 

tourism expenditure creates multiplier effects in an economy. Firstly, the 

initial tourist spending injects foreign exchange in to the economy as 

direct revenue for economic activities such as hotels, restaurants, travel 

agencies and other entertainment businesses. Then the initial tourism 

expenditure makes primary economic impacts to the economy in the form 

of income to businesses for goods and services bought by tourists, wages 

to households in connection with tourism related employment and income 

to the government through tourism related taxation and fees. These initial 

total tourist expenditures are the direct effects or the first round effects in 

the economy. Secondly, the tourism related sectors purchase a wide range 

of different inputs from other sectors to provide services to tourists. Then 

expenditure flows through the economy as payments from these 

recipients to their suppliers, salaries and wages for households who 

provide labour to other industries, and various government taxes and 

charges payable by other business sectors. Thus the effect of the initial 

expenditure is multiplied throughout the economy. This is the indirect 

effect of the tourism expenditure. Thirdly, as a result of an increase in 

income earned from direct and indirect effects of tourism spending, 

households increase their purchases. This additional consumption raises 

the demand for goods and services which generates further income and 

employment opportunities to the economy by providing further impetus to 

economic activity which is known as the induced effect. The indirect and 
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induced effects together are sometime known as the secondary effects 

(Archer, 1982). Although tourism expenditure injects some foreign 

exchange in to the economy, a part of foreign exchange flows away from 

the economy as a leakage when business, household and government 

purchase goods and services from the other countries. In general it can be 

concluded that initial expenditure by tourists have significant effects 

throughout the economy as a result of increased income and expenditure 

by a range of different groups and the total economic impact of tourism is 

the sum of direct, indirect and induced effects in an economy. Figure 4.1 

conceptually exhibits how tourism receipts flows in to the economy and 

create economy-wide impacts. 
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Figure 4.1 The Flow of International Tourism Receipts in to the Economy 
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4.3 Economic Impact Analysis of Tourism 

Tourism is an aggregate of many businesses related to tourism (Smith, 

1989). As a result, tourism receipts absorb in to the economy through 

various conventionally defined economic sectors. This flow of receipts 

(income) creates a variety of economic impacts on the economy. In the 

tourism economics literature, the term of multiplier has been used to 

describe the final change in output in an economy relative to the initial 

change in tourist expenditure (Archer, 1982). Therefore, the size of the 

multiplier is critical indicator of the economic impact of tourism (Ennew, 

2003). However, as pointed out by Fletcher (1989), tourism impact 

analysis is very complex since the tourism sector operates in a somewhat 

different way. Its operation could not be defined based on its production 

or the output since there is no active production process and an 

identifiable output as such. Rather, it should be defined based on what 

tourists purchase (on the demand side) while visiting a destination. 

Therefore, the tourism sector is defined based on its purchases of different 

components of composite tourism product from other sectors. These 

components include accommodation, transport, food, entertainment and 

other components of the tourism product from relevant sectors. Once the 

tourism sector combines its related activities as a composite product, it is 

only sold to visitors. Unlike conventional sectors, this sector does not sell 

the output to other sectors as intermediate input and neither does this 

sector purchase primary input factors. 

4.3.1 Aggregate Multiplier Methods in Estimating Economic Impact 

of Tourism 

A multiplier is a well-known economic measure which examines the 

effects of an increase in economic activities (income, employment, etc.) as 

a result of a unit increase in autonomous expenditure such as 

government expenditure and export receipts. The description and 
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derivation of the multiplier as an economic process has its roots in the 

development of several economic models. First, Kahn (1931) and Keynes 

(1933) developed the aggregate/macroeconomic multiplier to explain how 

government interventions during a recession can stimulate the economy. 

Although the origin of the multiplier concept dates back to the 1880s, 

Khan (1931) presented the first detailed multiplier model in response to 

the Great Depression (1929-1933), illustrating the direct and secondary 

effects of an increase in economic activity in an economy. He showed 

clearly how increases in export earnings trigger off an expansion of 

income, employment and investment. Then Keynes (1933) developed the 

aggregate/macroeconomic multiplier to explain how government 

interventions during a recession can stimulate the economy. The well-

known simple expenditure multiplier focusing on tourism can be derived 

using the demand driven Keynesian model. As presented by Archer 

(1982), the multiplier can derived from the open-economy Keynesian 

expenditure model of: 

 Y=C+I+G+(X-M), 

where Y is income, C is household consumption, G is government 

consumption, X is export and M is import, respectively. Consumption and 

imports can be defined as linear functions of Y as follows: 

           C = cY and M =mY, 

where is c is the marginal propensity to consume and m is the marginal 

propensity to import.  

With these two linear functions the equilibrium national income and the 

simple multiplier can be written as: 

  Y=cY+I+G+X-mY and 
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Y=
1

1−c+m
 [𝑋 + 𝐼 + 𝐺]. 

The basic Keynesian model shows that the multiplier is calculated by 

dividing a unit increase in autonomous expenditure by the proportion of it 

leakages. Accordingly, the tourism multiplier is basically a coefficient 

which expresses the amount of income generated in the economy as a 

result of increase in an additional unit of tourist expending. As discussed 

before, Archer (1982, 1995) explained how tourism receipts generate three 

consecutive effects that can stimulate economic activities. The Direct 

effects are the initial impact as tourists make purchases from tourist 

related businesses such as hotels, shops, restaurants, bars, 

transportation, sports etc. The Indirect effects are additional effects 

created by the trading between industrial sectors as these businesses 

make local purchases from other sectors in the economy. The Induced 

effects are further substantial impacts generated by the re-spending of 

household incomes created as a direct or secondary consequence of initial 

tourism export earnings. Therefore, the tourism multiplier is a measure of 

the total effects (direct plus indirect plus induced) which result from 

additional tourist expenditure. Archer (1982) identified four types of 

multiplier model which have been commonly used in estimating economic 

impact of tourism. First, a sale (or transaction) multiplier measures the 

effect of an extra unit of tourist spending on economic activity within the 

economy. In the other word, it measures an increase of business turnover 

in the economy as a result of the direct, indirect and induced effects of 

tourism expenditure. Secondly, the output multiplier represents level of 

output which includes both level of sales and inventories (stocks) held in 

the economy as a result of a unit of tourist expenditure. Thirdly, an 

income multiplier shows the relationship between changes in actually 

received and available disposable income by household and additional 

unit of tourist expenditure. Finally, the employment multiplier describes 

either the ratio of total employment to the direct employment from the 



 

69 

 

direct and secondary effect generated by additional tourism expenditure, 

or the amount of employment created by a given amount of tourist 

expenditure.  

The original Keynesian multiplier model has been modified by Archer 

(1982) due to its limitations in analysing the impact of tourism. In the 

case of tourism not all of the expenditure enters the economy. For 

example, in the case of overseas holiday package tours, a large amount of 

money spent on services related to airline travel, coach operators, tour 

companies and travel agents in the origin country and much of this 

expenditure never enters the destination economy. Therefore, this amount 

should be subtracted from the initial direct tourism expenditure. Hence, 

in the case of tourism, the Keynesian multiplier has been adjusted to 

show such changes in the form of an additional direct leakage.   

In order to incorporate tourism, export receipts (X) can be written as (1-L) 

X after recognising the immediate leakages (L) attributable to tourism 

expenditure on imports or not entering into the economy. The adjusted 

income multiplier can be derived as follows: 

Y=cY+I+G+(1-L)X-mM  

Y=
1

1−c+m
 [(1 − 𝐿)𝑋 + 𝐼 + 𝐺] 

Assuming I and G are constant, the tourism focused income multiplier is: 

dY/dX =
1 − L

1 − c + m
 

The above adjusted multiplier describes the effects of an increase in 

tourism expenditure on income. Although the multiplier technique has 

widely been used in early studies of impact of tourism, it has serious 

limitations. First, it assumes that the supply side is perfectly elastic in all 

sectors of the economy, but in practice if there is a large increase in 
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demand, domestic sectors would not be able to supply and goods and 

services may have to be imported from the outside the economy to satisfy 

excess demand. Second, it assumes that there are no changes to 

consumer and producer behaviour and all factor and commodity prices 

are exogenous. In other word, it does not consider any change resulting 

from relative prices, technology and preferences. Third, the multiplier 

analysis does not measure the long-run benefits gained by an economy 

from an expansion of tourism (Dwyer et al., 2004).  

4.3.2 Input – Output Models of Tourism 

As surveyed by Archer (1982), the second type of model of the multiplier 

approach employed in the tourism literature is based on the I-O technique 

developed by Leontief (1936). The Input Output (I-O) model includes the 

direct and indirect effects of a change in demand for industry production. 

It can also include the induced effects from the additional expenditure 

generated by the increased income to households. These induced effects 

are calculated via a mechanism which closes the model with respect to 

households. The I-O technique has been widely used to assess, in general, 

economic impact in many economies over the past 70 years and 

particularly for tourism over the past 50 years (Fletcher, 1989). I-O 

analysis .provides an excellent framework for measuring the impact of a 

multiproduct industry such as tourism (Khan et al., 1990). Therefore, 

when compared with the simpler Keynesian based multiplier 

methodology, the technique of I-O analysis quickly became acknowledged 

as the most comprehensive method available to analyse the economic 

impact of tourism. For example, Song and Ahn (1983) stated that the I-O 

model is an appropriate analytical tool which recognises the complex 

inter-industry relationships associated with tourism and its impact on all 

the industries in an economy. Further, Fletcher (1989) has highlighted a 

number of advantages of this approach.  
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Firstly, it provides policy makers with a comprehensive view of the 

economy since it is an economy-wide general equilibrium approach. 

Secondly, it focuses on the sectoral interdependencies which exist in the 

economy and the associated inter-sectoral linkages. Thirdly, there is 

flexibility in I-O technique for policy analysts to analyse impacts of a wide 

range of alternative options. Fourthly, it is policy neutral since the I-O 

classification follows the International Standard Classification industries. 

Fifthly, this technique allows policy analysts to disaggregate the impact of 

tourism into three distinct levels: direct, indirect, and induced effects. 

Finally, I-O tables are available for many countries with the underlying 

data defined consistent with United Nations endorsed national accounting 

standards (Fletcher, 1989 p 515-516). 

I-O models have been used for estimating the impact of tourism in a large 

number of economies. These economies include Kenya (Valle and Yobesia, 

2009), Tanzania (Kweka et al., 2003), Singapore (Heng and Low, 1990, 

Khan et al., 1990), Bermuda (Archer, 1995), Ireland (Henry and Deane, 

1997), Israel (Fleischer and Freeman, 1997), and the Seychelles (Archer 

and Fletcher, 1996). However, I-O analysis has its own limitations since it 

is based upon several simplifying assumptions (Fletcher, 1989). These 

simplifying assumptions and their associated weaknesses have been 

discussed by several researchers. These assumptions and limitations 

include linearity in production and consumption functions (West, 1993, 

Fleming and Toepper, 1990, Archer, 1995), fixed technical coefficients 

(Khan et al., 1990), perfect elasticity of supply functions (Archer, 1995), 

no consideration of the opportunity cost of resources used (Blake et al., 

2008, Wattanakuljarus, 2006), no consideration of crowding out effects 

(Blake et al., 2008, Adams and Parmenter, 1995b) and no consideration of 

negative effects of tourism expenditures (Wattanakuljarus and Coxhead, 

2008, Blake et al., 2008, Wattanakuljarus, 2006). Dwyer et al., (2000) 

agued that the economy-wide effects estimated as a result of standard I-O 
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multiplier analysis is superficial and very often misleading. They point out 

that an expanding international tourism sector tends to ‘crowd out’ other 

sectors of economic activity, reducing the demand for traditional exports 

and import competing industries. The extent of these ‘crowding out’ 

effects depend, in turn, on the working of domestic labour markets, 

changes in prices and the real exchange rate, and the macroeconomic 

policy context. It is argued that these mechanisms can only properly be 

taken into account using CGE rather than using I-O modelling.   

Nevertheless, I-O tables provide a comprehensive data base relating to the 

economy, which include the size and nature of tourism related sectors, in 

an economy. This database in turn is a central component within more 

advanced economy-wide models, such as CGE models.  

4.3.3 Overview of CGE models 

A CGE model is an economy-wide and multisectoral general equilibrium 

model. In general equilibrium analysis, unlike partial equilibrium 

analysis, all markets, commodity and factor markets, are incorporated 

into a single model and prices and quantities of these markets are 

determined simultaneously (Ihalanayake, 2012). Moreover feedback 

effects are explicitly taken into account in general equilibrium models 

(Pindyck and Rubinfeld, 2013). A CGE model represents the economy as a 

system of flows of goods and services including both produced 

commodities and primary factors (McDougall 1995). The model includes a 

number of agents in the economy such as households, producers, 

investors, government and exporters. This implies that all relevant 

economic agents are represented in the model. In contrast to I-O models, 

both commodity and factor prices play an important role in these models.  

In CGE modelling, flows of goods and services are presented as a series of 

mathematical equations. These equations are derived from the 
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optimisation behaviour of agents according to neo-classical 

microeconomic theory. A brief summary of the underlying neo-classical 

assumptions and other necessary conditions associated with CGE models 

are given below (see, Bandara 1991).  

i. Cost minimising producers are producing goods and services using 

inputs in order to maximise their profits subject to cost-constraints. 

ii. Investors are also cost-minimisers and purchase inputs to create 

capital goods. 

iii. Utility maximising households are purchasing goods and services 

subject to budget constraints. 

iv. Individual exports are facing downward sloping demand curves 

indicating that world demand for exports is inversely related to the 

size of price elasticity of demand for exports. 

v. Trade and transport margins facilitate the flow of goods from 

producers to users. 

vi. Zero profits conditions are assumed in production of goods and 

services to ensure per unit revenue of activity equals per unit cost 

of that activity under perfect competition. 

vii. Under the market clearing condition supply equals demand and 

prices adjust to clear the commodity and factor markets. 

In line with the above mentioned specification, a typical Johansen (1960) 

type CGE model consists of mainly five sets of following mathematical 

equations (Dixon et al., 1982b).  

i. Equations describing households, government, investors and 

exporter demand for commodities; 

ii. Equations describing industry demand for primary factors and 

intermediate inputs;  

iii. Pricing equations setting pure profits from all activities to zero;  

iv. Market clearing equations for primary factors and commodities; and  
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v. Miscellaneous definitional equations, for example equations 

defining GDP, balance of trade, aggregate employment and the 

consumer price index. 

An Input Output table or a Social Accounting Matrix (SAM) database for a 

given year is the main source of economic data for a CGE model. 

Additionally, some behavioural parameters such as various elasticity 

estimates (i.e. exports and expenditure elasticises) are necessary to 

calibrate a CGE model. In order to model the tourism sector within a CGE 

model, tourism expenditure surveys and/or Tourism Satellite Accounts 

(TSA) are generally used. 

4.3.3 Computable General Equilibrium (CGE) Models Incorporating 

Tourism 

Although CGE models have a long history and have been employed for 

analysing a wide range of policy issues, their use in tourism policy 

analysis is relatively new (Bandara, 1991). 

A theoretical general equilibrium model of the effects of tourism developed 

by Copeland (1991) can be considered as the seminal work in this area. In 

his study, a theoretical general equilibrium of international trade 

framework has been used to examine the effects of an expansion of 

tourism on welfare, output and factor prices in a hypothetical host 

country. His study demonstrated that in the absence of taxation, foreign 

ownership and distortions, an increase in foreign visitors leads to an 

increase in welfare only through the effects on the price of non-tradeables. 

It further demonstrated that factor mobility and foreign ownership tend to 

reduce the gains from tourism, while commodity taxes tend to increase 

them. As common in many theoretical general equilibrium models, 

Copland (1991) indicates that different assumptions lead to different 

results and it is difficult to generate a common set of results and 



 

75 

 

conclusions on the effects of expansion of tourism. This is why applied or 

computable GE models are necessary to verify the theory based on 

numbers derived from real world observations of actual economies. 

Over the last two decades or so, a large number of CGE models have been 

developed to examine the economic impact of tourism in many different 

countries. As described by Adams and Parmenter (1999), CGE models, 

like I-O models, represent the micro-economic structure of the economy in 

a particular year. They can be used to assess the effect of changes in 

economic policy setting (tariffs on imports, for example) or changes in 

international trading conditions (an expansion in international tourism, 

for example) on the economy in particular year. Although CGE models are 

based on I-O tables, they eliminate some of the basic limitations of I-O 

models – in particular they recognise explicitly the role of relative price 

changes, exchange rate changes, factor mobility and supply constraints 

on the size of multiplier-type effects associated with any stimulus to the 

economy from a given sector or policy change scenario. As a result CGE 

models are now increasingly used in tourism economics analysis and 

policy formulation (Dwyer et al., 2004). Dwyer and Pham (2013, p.274) 

described them as follows: 

 CGE models are well suited to tourism analysis and policy, given 

their multisectoral basis. In contrast to partial equilibrium 

approaches, CGE models can take account of the interrelationships 

between tourism, other sectors in the domestic economy and foreign 

producers and consumers. 

 CGE modelling can be used to estimate the impacts of changes in 

tourism expenditure under a range of alternative macroeconomic 

scenarios; tailoring them to alternative conditions such as flexible 

or fixed prices, various exchange rate regimes, differences in the 
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degree of mobility of factors of production, different government 

fiscal policy stances, and different types of competition. 

 CGE models can be used to quantify the effects of actual policies, 

such as changes in taxation, subsidies or government borrowing, as 

well as predicting the effects of a range of alternative policies or 

exogenous expenditure shocks. 

 CGE models are helpful to tourism policy makers who seek to use 

them to provide guidance about a wide variety of ‘What if?’ 

questions, arising from a wide range of domestic or international 

expenditure shocks or alternative policy scenarios. 

4.4 Empirical Studies Using Tourism Focused CGE 
Models1 

In the recent past there have been a series of studies in the area of 

tourism that employ CGE models. Most of these studies employ CGE 

models in tourism impact related applications. Few researchers (Blake et 

al., 2006b, Dwyer and Pham, 2013) have attempted to summarise these 

tourism focussed CGE modelling applications. However these summary 

reviews are somewhat dated or limited in terms of their coverage. A 

comprehensive and up-to-date tourism-focused CGE modelling survey is 

undertaken in this section in order to identify methodological differences 

between prior applications and to assist in selecting the CGE modelling 

approach best suited to this thesis. This survey follows the categorisation 

of CGE applications used by Dwyer and Pham (2013), namely: 

 Changes in inbound tourism, 

 Special external shocks, 

 Specific events, 

                                       

1 The content in these section draws heavily on documents of their originals. 
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 Economic policies and special conditions, and 

 Environment and poverty analysis. 

Table 4.1 provides a summary of the main features of the selected tourism 

related CGE applications that fall within each of these categories. The 

following sub-sections highlight the main features of some of the key 

studies documented in Table 4.1. 

4.4.1 Economic Impacts of Changes in Inbound Tourism 

As noted before, the studies of Adams and Parmenter (1992, 1995b) can 

be considered as the first CGE tourism applications that used variants of 

the well-known ORANI model. They quantified the effects of an increase in 

tourist arrivals on the industrial and regional structures of the Australian 

economy by using the ORANI-F model and the ORANI regional equation 

system (ORES). They projected the impact on each of Australia’s six 

States of an assumed 10 percentage-point increase in the national rate of 

growth of inbound tourism to Australia. The most striking conclusion of 

this study is that Queensland, usually thought to be the most tourism-

oriented of the Australian states, would be a net loser from an economy-

wide expansion of tourism. This is mainly because that Queensland is 

also relatively heavily dependent on agriculture and mining, which are 

traditional export sectors that are identified as likely to be ‘crowded out’ 

by the expansion of international tourism (Adams and Parmenter, 1995b, 

p.985). 

The study of Loke (1994) is one of the first generation of tourism focused 

CGE studies outside of the ORANI school of CGE modelling. It examined 

the distributional effects of external shocks on Hawaii's tourism intensive 

economy by using a benchmark I-O data base of the State of Hawaii. This 

study found that a real exchange rate depreciation benefits Hawaii's 

economy in terms of higher sectoral output and labour employment. It 
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also found that a moderate increase in government expenditures 

associated with simultaneous real exchange rate depreciation does not 

appear to distort or inflate Hawaii's economy. 

Zhou et al. (1997) used a CGE model to analysis the impact of a decline in 

tourism on Hawaii’s economy. For this purpose they have used the I-O 

table of the state of Hawaii and the Hawaii CGE model (based on 1982 

USDA CGE model). The study concluded that both I-O and CGE models 

show that the 10 per cent decline in tourism affects the industries closely 

related to tourism, namely, hotel, transportation, and eating and drinking 

industries. However, the I-O model shows larger effects in magnitude 

relative to the CGE model. The results of this research clearly 

demonstrate the main advantages in using CGE models in tourism related 

impact assessment. 

Dwyer et al. (2000) argue that the economy-wide effects must be taken 

into account when determining the impacts of increased tourism 

expenditure on a destination. They have pointed out that an expanding 

tourism sector tends to ‘crowd out’ other sectors of economic activity, 

reducing the demand for traditional exports and import competing 

industries. The extent of these ‘crowding out’ effects depends, in turn, on 

the workings of labour markets, changes in prices and the real exchange 

rate, and the macroeconomic policy context. It is argued that these 

mechanisms can only properly be taken into account using CGE models 

rather than I-O modelling. 

Madden et al. (2000) applied a novel approach by modifying the FEDERAL 

Model of the Australian economy to assess the contribution of tourism to 

the Tasmanian economy. Their model recognizes two most important 

features of the tourism sector: (i) tourism is a multifaceted sector that 

offers a composite product to the market, and (ii) the tourism sector does 

not produce a commodity as such, rather it purchases its components 
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from a wide range of other sectors and on sells the composite product to 

its consumers. Their approach represents an important contribution to 

CGE modelling in the tourism context.  

Madden and Thapa (2000) assessed the contribution of tourism to the 

New South Wales economy by using similar method as applied in State of 

Tasmania. For this model they have used twelve tourism sectors in 

addition to standard I-O table sectors. They cover overseas, interstate and 

intrastate tourists and four major purposes of visit such as holiday, 

visiting friends and relatives, business and conference and other. 

Blake et al. (2003b) developed the Malta CGE model to examine the 

economic impact of tourism expansion and analyzed various aspects of 

the Maltese tourism sector in the context of the whole economy. This 

study found a number of positive effects from tourism expansion in Malta. 

Tourism expansion is beneficial to the economy of Malta, in terms of an 

increase GDP, welfare and employment. This study also found that 

significant crowding-out can occur from tourism expansion. Therefore, the 

study concluded that tourism expansion is beneficial to the economy, but 

entails costs. According to this study, use of traditional I-O based tourism 

multipliers can be misleading.  

Blake et al. (2003c) have used Malta and Cyprus CGE models to quantify 

and compare the impact of EU accession on each of these Mediterranean 

islands in which tourism is particularly important relative to other 

economies. The results show that the EU accession is beneficial to both 

countries, although Malta benefits considerably more as a percentage of 

GDP than Cyprus – in part because EU funding is more substantial in 

Malta as a percentage of GDP, but also because Malta trades a larger 

share of its GDP with the EU than Cyprus does The study has concluded 

that the effects of accession on tourism are, on balance, negative in Malta 

and positive in Cyprus. 
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Dwyer et al. (2003a) have analysed inter-industry effects of tourism 

growth in New South Wales (Australia) and explored three areas in which 

CGE modelling has relevance for the destination management 

organization: tourism planning, cooperative destination marketing, and 

assessment of destination competitiveness. They have concluded that 

CGE models can provide destination management organizations with a 

more comprehensive and accurate picture of the impacts of tourism 

development on other industrial sectors. 

In another study, Dwyer et al. (2003b) used a multi-regional general 

equilibrium (M2RNSW) model and the Tourism Satellite Account of 

Australia to estimate the effects of increased tourism on the economy of 

New South Wales, Australia's largest state. Simulations were carried out 

with the model to examine the effects of an increase in international, 

interstate and intrastate tourism. The base year for the simulations 

undertaken in the study was 2000–01 in which the state capital, Sydney, 

which hosted the Olympic Games in 2000. The results found that both 

the intrastate and interstate tourism markets are potentially important 

generators of income and jobs for New South Wales. The impacts of the 

intrastate markets depend on the extent to which intrastate tourism is 

substituted for tourism in rest of the Australia, but increases in interstate 

tourism are associated with relatively large economic impacts on the state 

regardless of whether the substitution relates to other tourism or to (non-

tourism) goods and services. 

Kweka (2004) employed a CGE analysis to demonstrate the potential 

contribution of tourism to economic growth in Tanzania using a social 

accounting matrix (SAM) for 1992 as the main database. The findings of 

this study indicate that tourism expansion has had a substantial impact 

on the economy as shown by increases in real GDP, total welfare and 

exports. This study further demonstrates that tourism provided as a 
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source of tax revenue to finance infrastructure projects that would benefit 

the economy as whole, as well as tourists.   

Narayan (2004) analysed the economic impact of tourism on Fiji by 

simulating a 10 per cent increase in tourism expenditure. The 35 sector 

Fiji CGE model, a model of the ORANI family was used and the key 

findings were that a 10% increase in tourist expenditure in Fiji will 

increase GDP by 0.5% and contribute to an improvement in the balance of 

payments, real consumption will increase by 0.72% and real national 

welfare will increase by 0.67%. It is also found that an expansion of 

tourism will lead to an appreciation of the exchange rate, together with an 

increase in domestic prices and wage rates, and so traditional export 

sectors will experience a decline in their export competitiveness.  

Clark et al. (2004), investigated the impact of changes in sales shares in 

the determination of business travel demand by Australian industries; 

and the impact of including changes in foreign import volumes in the 

determination of business travel demand by foreigners. For this study, 

they develop a CGE model of tourism called the Queensland General 

Equilibrium Model (QGEM-T). It used a tourism-related dummy sector 

approach. In addition to inbound tourism, this model included outbound 

tourism by Queensland residents. Thus, major tourism categories 

simulated are intrastate, interstate, foreign inbound, going interstate, 

foreign outbound and foreign imports. These six categories were further 

divided on the basis of purpose of visit: holiday and business. 

Sinclair et al. (2005) simulated the economic impacts of tourism on the 

island economies of Cyprus, Malta and Mauritius by using a CGE model 

of each of these economies. They quantified the impact of changes in 

tourism demand on macroeconomic variables such as the government 

budget, GDP, employment and tourism demand. Further it considered the 

effects of tax policies related to tourism. The results found that the effects 
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of an increase in tourism demand at the macroeconomic level are positive. 

This study predicted an increase in GDP, particularly in Malta. Welfare 

was also predicted to rise in three economies, the increases being greater 

in Malta and Cyprus than in Mauritius. The positive effects on 

employment were marginally greater in Cyprus than in Malta but were not 

calculated for Mauritius, which has been experiencing near full 

employment and meeting an excess demand for labour by a policy of 

allowing for immigration  

Wattanakuljarus, (2006) applied a SAM-based CGE model with tourism 

and water resources extensions to investigate the effects of tourism in 

Thailand on resource allocation, sectoral outputs, income distribution, 

macroeconomic variables and the environment. This study found that a 

tourism boom in Thailand can stimulate real GDP. It increases imports of 

intermediate inputs in manufacturing, but the current account deficit 

declines owing to the extra foreign receipts. Tourism benefits all 

household classes in terms of an increase in consumption, utility and 

income.  

Polo and Valle (2008) analysed the impact of a 10 per cent reduction of 

non-residents’ consumption on the economy of the islands, simulating the 

shock with three different models: a standard IO model, a SAM model, 

and an CGE model. In the case of a fall in tourism demand, the results 

suggest that the impact on activity levels were quite similar whether one 

uses an IO, a SAM, or a CGE model when investment is exogenously 

fixed. 

Chen and Yang (2010) have developed a tourism-CGE model to appraise 

the “opening up to Mainland Chinese tourist arrivals” policy on Taiwan. 

The study suggested that the multiplier effect of the Mainland Chinese 

tourists’ expenditure in Taiwan is 1.378, which is slightly lower than that 

for tourists from Japan and Korea. The results also revealed that the 
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policy would not necessarily contribute positively to every industry, and 

industrial restructuring might occur. 

Pratt (2011)has evaluated the economic importance of tourism to Hawaii 

as it moves through the Tourism Area Life Cycle (TALC). For this purpose 

he has used a variety of tools including I-O analysis and a CGE model. 

The results show that the size of tourism’s economic contribution is 

dependent on the import propensity of tourists’ spend as well as the 

import propensities of tourism oriented sectors and their backward and 

forward linkages.  

Pham and Dwyer (2013) use TSA and CGE analysis to explore the 

economic impacts of increased inbound tourism to the state of 

Queensland.   

Dwyer et al. (2014a) have employed a CGE model to estimate the 

economic effects of the boom in mineral exports on Australia’s tourism 

industry and tourism market segments. The erosion of the price 

competitiveness of destination Australia associated with exchange rate 

appreciation has adversely affected inbound and domestic tourism while 

generating increased outbound tourism flows. The mining boom has also 

driven up labour costs, making it difficult for tourism stakeholders in 

mining areas to recruit and retain staff 

 Pham et al. (2015) have examined in detail the mining boom effects on 

tourism in specific markets such as those for inter-state, intra-state and 

inbound tourism through the movement of price indexes of each market 

across states and territories in Australia. According to this study, the 

most favourable impacts of the boom remain in the states with strong 

mining sectors, while other states incur the costs of the crowding out 

effects. Furthermore, the study demonstrates that, while negative impacts 

on tourism are consistent with the traditional Dutch Disease theory, an 
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important point for policy makers is that strategic planning for investment 

in accommodation and aviation can have positive impacts on tourism 

both during and after the boom has passed. 

4.4.2 The Effects of Special External Shocks on Tourism  

Tourism is vulnerable to special shocks. The following examples highlight 

the role CGE models can play in examination of the effects of such 

shocks. 

Blake et al. (2003a) have quantified the effects of the foot and mouth 

disease (FMD) on tourism, agriculture and all other sectors of the UK 

economy using a CGE model. The FMD outbreak significantly reduced 

tourism expenditures in the UK, as well as affected the agricultural 

sector. The results of this study show that the FMD outbreak had larger 

adverse effects on GDP through reductions in tourism expenditure than 

other sectors. 

Blake and Sinclair (2003) have analysed the effects of the September 11 

terrorist attack using a CGE model and examined potential and actual 

policy responses to the crisis. They have used an updated I-O database of 

2001 for the US economy to implement their model. They have found that 

sector-specific targeted subsidies and tax reductions are the most efficient 

means of responding to the crisis like the September 11 attack. 

Hao-Yen and Ku-Hsieh (2009)constructed a CGE model, using consistent 

SAM data sources, to investigate the tourism implications of the SARS 

epidemic in Taiwan. The results showed that this epidemic had adverse 

effects on GDP and employment through a decrease in inbound visitors' 

consumption in Taiwan. The study demonstrates that the CGE framework 

is relevant to evaluate the economic impact of a tourism crisis. 
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Meng et al. (2010) have used recent Singaporean tourism survey data, 

updated input-output tables, and a CGE model to gauge the negative 

effects of the 2008 World Financial Crisis. At the industry level, a negative 

tourism shock impacts severely on tourism-related sectors, impacts only 

slightly on sectors weakly linked to tourism, however tourism-competing 

sectors expand. In the commodity market, prices and outputs decrease for 

most products but real household consumption and exports increase. In 

the labour market, low skilled workers are harshly affected, but some 

occupational groups benefit at the expense of others. The simulation 

results also suggest that, in response to an event like the 2008 World 

Financial Crisis, a slightly decrease in the GST rate is more effective than 

a significant increase in the tourism tax rate. 

Meng et al. (2011) have also employed their CGE model to simulate the 

effects of selected policy responses to the 2008 global financial crisis. 

Their results suggest that a GST deduction policy is more effective than 

an industrial subsidy policy. However, if the latter is used by government, 

then a tourism-focused subsidy policy is recommended since it is much 

more effective than the economy-wide industrial subsidy in terms of both 

tourism and the aggregate economy. 

Li et al. (2010) have evaluated the economic impact of an economic 

slowdown on China’s tourism by using a static Chinese CGE model which 

based on the Chinese 2002 I-O table published by the China National 

Statistical Administration in 2006. First, they estimated the scale of 

demand shock (the change in tourism expenditure) caused by this 

slowdown and the then used that shock in the CGE model to examine the 

economic consequences. The results were analysed at two levels; the 

whole economy and industry specific. The findings revealed that 

increasing tourism expenditure can minimise welfare losses or even 

increase welfare gains, which can alleviate households’ suffering from the 
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economic slowdown. Therefore, they have suggested that tourism 

strategies are needed in responding to this crisis.  

4.4.3 Analyses of the Effects of Special Events  

Similar to the examination of the effects of external shocks on tourism, 

the effects of special events on tourism can also be examined by using 

CGE models with a focus on tourism.  

Dwyer et al. (2005) have discussed traditional and alternative approaches 

used in event assessments and the assumptions on which each approach 

are based. They analysed selected events by using both the traditional I-O 

approach and the CGE modelling approach. This study concluded that on 

both theoretical and practical grounds, the widespread use of I-O analysis 

should be replaced, wherever possible, by a more comprehensive 

technique such as a CGE model.  

Narayan (2003) has used a CGE model to evaluate the long-run impact of 

10,000 additional visitors to Fiji on its economy by hosting 2003 South 

Pacific Games. This study predicted an economic growth impact of 0.36 

per cent in the long-run and that growth in total exports would outweigh 

growth in total imports leading to an improvement in the balance of 

payments. Real consumption, private disposable incomes and wage rates 

are all expected to rise. The real national welfare of Fijians was estimated 

to increase by around 0.51 per cent. 

Blake (2005) has undertaken a comprehensive measurement of the 

economic impacts of the London 2012 Olympic Games. Two separate 

dynamic CGE models have been used – one for the UK and another for 

London. The main conclusions of this study were that the 2012 Olympics 

would have an overall positive effect, with an increase in GDP over the 

2005-2016 period of £1,936 million and an additional 8,164 full-time 

equivalent jobs created for the UK. 
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Blake et al. (2006a) demonstrated the ways in which an integrated model, 

combining traditional forecasting methods and quantifiable forecasts from 

a computable general equilibrium model, can be used to examine 

combinations of events. The integrated model was applied to Scotland and 

combines tourism indicators with structural time-series forecasting and 

CGE impact analysis. 

Dwyer et al. (2006) have evaluated the benefits of using CGE analysis, 

rather than the I-O technique, in evaluating the economic impacts of 

special events. This study assessed the differential effects of events on the 

host region, other regions, and nationally and the ability to estimate inter-

industry effects.  

Similar to the above study Madden (2006) has employed the Australian 

multiregional CGE model to show how CGE models can be adapted to 

estimate the displacement effects of events, their fiscal impacts, 

intraregional effects, event subsidies, and multistate effects. The study 

also discusses how event impacts will vary depending on the extent of 

integration between regional and national resource markets and regional 

and national product and services markets and how labour markets 

effects can be modelled. The results confirmed that there is not too large a 

financial loss on the Sydney hosted Games, inclusive of construction 

costs that a modest positive impact on the state hosting the Games can 

occur. The degree to which this positive impact comes at the expense of 

other states depends crucially on assumed labour market conditions. 

Blake (2009) has used a dynamic CGE model to examine the economic 

effects of an increase in tourism demand under different dynamic 

conditions by providing comparisons between anticipated and 

unanticipated tourism booms. He used the London 2012 Olympics as an 

example. The results have shown that there are significant differences in 

investment, capital stock and output growth paths when the tourism 
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demand shock is anticipated in advance than when it is unanticipated. 

His conclusion was that the benefits are lower when a tourism boom is 

anticipated and this is of particular concern when considering the 

economic benefits of future events that can be anticipated, such as major 

sporting and other special events. 

Lee et al. (2010) have investigated the short-term effects of foreign tourists 

attending the 2002 World Cup on the Korean economy, taking into 

account the effect of the 9/11 terrorist attacks. The results suggested that 

hosting the World Cup had a positive impact on the economy. This 

positive impact, however, was smaller than the negative impact of the 

9/11 attacks. According to their study, these differences explained the 

downturn in the Korean tourism sector and the economy overall in 2002. 

Giesecke and Madden (2011) have conducted a study to answer the 

question of: “Do the large economic benefits predicted for Olympics host 

countries actually materialize?” They re-examined the effects of Sydney 

2000 Olympics with a multiregional dynamic CGE model, taking care to 

avoid sources of overestimation, such as elastic factor supply 

assumptions; failure to treat public inputs as costs; and overestimation of 

foreign tourism demand impacts. This analysis found that the Sydney 

Olympics generated a loss in Australian real private and public 

consumption in present value terms of $2.1 billion. This suggests that the 

Olympics did not bring the economic stimulus that has been claimed by 

ex ante analysis. 

Li et al. (2011) applied CGE modelling to forecasting the economic 

contribution of tourism generated by the Beijing Olympics. It was found 

that, while the economic impact of international tourism was predicted to 

be positive in the ex ante estimation, this impact was analysed as negative 

in the ex post estimation. 
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4.4.3 Analyses of Economic Policies and Special Conditions 

Alavalapati and Adamowicz (2000) have developed a simple two sector and 

two factor general equilibrium model to study the interactions among 

tourism, other economic sectors, and the environment in Canada. The 

impacts of environmental tax policy changes differ with the type of 

environmental damage function employed, and the integration of 

environmental linkages into economic impact assessments may reveal 

significant differences in results.  

Blake (2000) has used a Spanish CGE model to analyse both the effects of 

tourism in Spain and the effects of tourism tax policy. The result found 

that the effects of a 10 per cent increase in tourism would increase 

welfare by 28 billion Pesetas (0.05% of GDP) over the long term. Moreover, 

increased tourism expenditure leads to adjustments through a real 

exchange rate appreciation that reduces exports from other exporting 

sectors and increases imports. Consequently the sectors which are losing 

output in the wake of a 10% increase in tourism demand are the sector of 

agriculture and other primary products and the manufacturing sector 

other than food beverages and tobacco. His tax analysis found that 

increasing the level of taxation on foreign tourism may increase welfare.  

Blake et al. (2001) used Tourism Policy and Forecasting (TPF) modelling 

for tourism organizations, governments and businesses. TPF models 

integrate information from TSAs into a CGE modelling framework to 

provide a leading edge technique for modelling the economic impact of 

tourism and travel. The results of the policy analysis using the TPF model 

are that most tourism sectors are effectively taxed at higher than the 

national average level. In sectors such as hotels and transport sectors 

indirect taxation imposes lower welfare losses on the economy than in 

other sectors. This implies that these are the most urgent sectors to target 

for tax reductions. 
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Mabugu (2002) applied a short-term one country computable general 

equilibrium model for Zimbabwe to trace the direct and indirect effects of 

macroeconomic policy on tourism. The results show that the main reason 

why benefits from tourism are bypassing the country is because of poorly 

sequenced macroeconomic policies and a negative political climate. This 

study suggests that policies are required to resuscitate tourism growth as 

and when the national political situation in Zimbabwe stabilises and the 

economy begins to grow again. 

Sugiyarto et al. (2003) have used a CGE model with the Social Accounting 

Matrix (SAM) of the Indonesian economy to examine the effects of 

globalization via tariff reductions, as a stand-alone policy, and in 

conjunction with tourism growth. The results show that tourism growth 

amplifies the positive effects of globalization and lessens its adverse 

effects. As a result of tariff cuts production increases and welfare 

improves, while improving the government budgetary situation and the 

trade balance in Indonesia. 

Gooroochurn and Milner (2005) have used a single country CGE model 

with a SAM for the year 1997 to investigates the effects of reform of the 

current structure of indirect taxes in Mauritius. The simulation results 

show that the tourism sectors were currently under taxed. The results 

suggest that Mauritius should be able to increase tax rates on tourism 

and reduce rates on other sectors, while increasing welfare without 

reducing overall tax revenue. The results also suggest that taxing tourism 

related sectors can potentially lead to positive income distribution effects. 

Additionally, increased taxing of tourism sectors was found to be the most 

socially efficient means of raising tax revenue. 

Gooroochurn and Sinclair (2005) have evaluated the types, objectives, 

principles, and effects of tourism taxation in Mauritius using single 

country CGE model with a SAM incorporated for the year 1997. It was 
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shown that taxing tourism is relatively more efficient and equitable than 

levying other sectors. It also found that a narrow policy, taxing the highly 

tourism-intensive sectors, extracts significantly more revenue from 

tourists than a broader policy where all tourism-related sectors are taxed. 

Sinclair et al. (2005) considered the economic impacts of tourism on the 

three island economies of Cyprus, Malta and Mauritius by using a CGE 

model of each of these economies. They quantified the impacts of changes 

in tourism demand on macroeconomic variables and found that the 

effects of an increase in tourism demand at the macroeconomic level are 

positive. This study predicted an increase in GDP, particularly in Malta. 

Welfare was also predicted to rise in all three economies, the increases 

being greater in Malta and Cyprus than in Mauritius. The positive effects 

on employment were marginally greater in Cyprus than in Malta but were 

not calculated for Mauritius, which has been experiencing near full 

employment and meeting an excess demand for labour by a policy of 

allowing for immigration. In the case of the increase in taxation, the 

results show that there was a trade-off between the different outcomes. 

Blake et al. (2006b) have used questionnaire-based interviews, business 

survey data analysis, and CGE modelling to examined the ways in which 

productivity in tourism businesses can be increased by studying the roles 

of changes in physical capital, human capital, innovation, and the 

competitive environment in United Kingdom. The results demonstrate the 

positive contribution that each of the productivity drivers can make to 

improving efficiency and welfare, notably increases in human capital and 

innovation. They also indicate that a combined strategy incorporating all 

of the drivers is more effective than independently formulated policies. 

Burnett et al. (2007) used a data intensive CGE model to examine tourism 

at the small city level and determine whether tourism should be used as a 

method to stimulate economic growth or as a method to change the 
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structure of the economy in order to increase the efficiency of collecting 

tax revenue. They found that household migration and commuting play 

important roles in economic outcomes. The size of household migration 

contributes to the extent of crowding out. Also, at the national level, it 

was common to find that export sectors primarily lost workers in the face 

of a tourism expansion. The positive effects of tourism were offset by 

crowding out, which resulted in tourism expansion causing very little 

economic growth. They also examined the tourism sector as an alternative 

source of tax revenue in the face of increased competition for retail sales 

tax dollars regionally. 

Ihalanayke (2007) examined the current Australian tourism tax structure 

and analyses the effects of these taxes on the Australian economy. This 

analysis shows that general equilibrium models can be applied effectively 

in tourism research to explain the effects of tax changes. 

Dwyer et al. (2007) evaluated the use of TSAs and CGE models to 

measure the productivity and economic yield of tourism. TSAs provided 

an appropriate technique to estimate the economic yield, for example in 

terms of increased value-added, at the industry level, while the CGE 

approach was used to estimate the yield to the economy as a whole. 

Meng et al. (2013) attempted to simulate the effects of different tourism 

policies implemented by the Singapore Tourism Board on the national 

economy, focussing especially on its tourism industry. The simulation 

results show that the selected Singapore tourism policies are effective but 

the effectiveness varies for different policies. In terms of real GDP, the 

tourism shopping GST deduction, tourism industry subsidy and tourism 

activity subsidy policies are effective to a similar degree, but the tourism 

shopping GST deduction causes much less government tax revenue loss. 

With the same tax revenue loss as the tourism subsidy policies, the GST 
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deduction on both tourism shopping and tourism services can induce 

significantly higher GDP growth. 

4.4.4 Environment and Poverty Analysis 

Blake and Arbache (2006) have carried out a CGE analysis of tourism 

combined with micro simulation analysis using a large scale household 

dataset to assess of how particular tourism developments affect poverty 

and on how they could be improved to have a greater poverty reduction 

effect in Brazil. The results indicate that tourism spending has a positive 

effect on the incomes of households below the poverty line. These impacts 

are lower than for other export sectors. They show that for policy makers 

concerned with the impacts of policies on the poor, either more of 

tourism’s benefits need to be shared with the poor, or alternatively, 

tourism will be a second-best option to expansion of non-tourism exports. 

Berrittella et al. (2006) have used the world CGE model to investigate the 

impact of climate change on tourism by means of two sets of shocks, 

occurring simultaneously. The first set of shocks translate predicted 

variations in tourist flows into changes of consumption preferences for 

domestically produced goods. The second set reallocate income across 

world regions, simulating the effect of higher or lower tourists’ 

expenditure. At a global scale, climate change will ultimately lead to a 

welfare loss, unevenly spread across regions. 

Blake and Arbache (2006) investigated the issues of sustainable 

development, how particular tourism developments affect poverty, and 

how these developments could be improved to have a greater poverty 

reduction effect. They combined micro simulation analysis using a large 

scale household dataset with input-output and CGE in analysis of 

tourism in Brazil. Results show that tourism spending has a positive 

effect on the incomes of households below the poverty line. These impacts 
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are lower than for other export sectors. They conclude that for policy 

makers concerned with the impacts of policies on the poor, either more of 

tourism’s benefits need to be shared with the poor or tourism will be a 

second-best option to expansion of non-tourism exports. 

Bigano et al. (2008) have analysed two specific climate change related 

impacts: sea-level rise and changes in tourism flows using a CGE model. 

For this purpose they have used a multi-country world CGE model (the 

Global Trade Analysis Project (GTAP) model) and benchmark data-sets for 

the world economy at some selected future years (2010, 2030, and 2050). 

It evaluated the impacts of sea level rise in the 16 regions of GTAP-E. The 

results showed that sea level rise implies a GDP loss ranging from 0.1% in 

South East Asia to 0.0004% in Canada. These values refer to an 

instantaneous land loss in 2050. This would imply a yearly cost of US$ 

14, 8.6 and 7 million in Western Europe, USA and Japan, respectively 

(the three developed countries with the highest absolute losses) and of 

US$ 142.8, 47.2 and 42 million in South East Asia, South Asia and 

China, respectively (the three developing economies with the highest 

absolute losses). 

Wattanakuljarus and Coxhead (2008) have examined the effects of 

accelerated inbound tourism growth on the distribution of factor and 

household incomes. They found that growth of inbound tourism demand 

raises aggregate household income, but worsens its distribution. This is 

because tourism sectors are not especially labour-intensive in the Thai 

context, and because the expansion of foreign tourism demand creates 

general equilibrium effects that undermine profitability in tradeable 

sectors (such as agriculture) from which the poor derive a substantial 

fraction of their income. These results indicate that tourism growth is not 

a panacea for other goals of development policy; to address inequality, 

additional policy instruments are required. They explored this implication 
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with the example of a lump-sum tax imposed at different rates for rich 

and poor households.  

Blake et al. (2008) conducted an economy-wide analysis of the 

distributional effects of tourism expansion to provide an answer to the 

question of whether and how this sector can contribute to poverty 

reduction. A CGE model of the Brazilian economy was used. The results 

showed that the lowest-income households were not the main 

beneficiaries, as households with low (but not the lowest) income benefit 

more from the earnings and price channel effects of tourism expansion. 

High- and medium-income households, followed by the low-income group, 

benefit most from the government channel effects, with the exception of 

the case when government directs the revenue from tourism expansion 

specifically towards the lowest income group.  

Pham et al. (2010) examined the economic flow-on effects of climate 

change on five selected Australian tourism destinations by using ‘TERM-

Tour’ in a comparative static mode. Their paper raises concerns for 

policymakers that measuring economic impacts of climate change without 

considering its flow-on effect through tourism activities will significantly 

underestimate the total impact of climate change for destination regions. 

Further, when all tourism destinations are taken into account, the flow-

on economic impact of climate change could be significant for the 

Australian economy as a whole. 
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Table 4.1 CGE Applications for Tourism 

No Author(s)  Year 
Country/ 
economy 

Address of Issue Model and database Outcome and Results 

Economic Impacts of Changes in Inbound Tourism 

1.  

Adams, Philip D. 

Parmenter, B. R. 
 

1992 Australia 

 Demonstrated how to use a 

CGE model, in the same 
neoclassical spirit as the 
theoretical model employed 

by Copland (1991), to 
simulate the structural 
effects of an expansion of 
international tourism. 

ORANI-F model and 
the ORANI regional 
equation system 

(ORES) for simulate 
the state-level 
effects. 

 The most striking conclusion was that 
Queensland, usually thought to be the 
most tourism-oriented of the Australian 
states, would be a net loser from an 
economy-wide expansion of tourism.  

 Queensland is also relatively heavily 

dependent on agriculture and mining, 
traditional export sectors which are 
crowded out by the expansion of 
international tourism. 

2.  

Loke, Matthew 
Kok-Ming 
 

1994 
Hawaii’s  
economy 

(USA) 

 Examined distributional 

effects of external shocks 
on Hawaii's tourism 
intensive economy 

CGE model with 
benchmark data 
based on the 1982 
State of Hawaii I-O 
Table 

 Real exchange rate depreciation benefits 
the economy in terms of higher sectoral 
output and labour employment.  

 A tourism expansion benefits tourism 

sectors directly but draws resources from 
other sectors, resembling the "Dutch 
Disease" effect.  

 An increase in capital flow may inflate the 

domestic economy, benefiting the 
construction sector but hurting export 
sectors 

3.  

Adams, Philip D. 
Parmenter, 
Brian R 

1995 Australia 

 Estimated the effects of 

tourism on the industrial 
and regional structures of 
the Australian economy 

ORANI-F model and 
the ORANI regional 
equation system 
(ORES) 

 Further reinforcement of the finding of 

study 1 above 
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No Author(s)  Year 
Country/ 
economy 

Address of Issue Model and database Outcome and Results 

4.  

Zhou, D. 
Yanagida, J. F. 
Chakravorty, U. 

Leung, P. 

1997 
Hawaii’s  
economy 

(USA) 

 Compared CGE and input-

output approaches to 
analyze, as an illustration, 
the impacts on Hawaii’s 
economy from a reduction 

in visitor expenditure by 10 
per cent. 

I-O and SAM Data 
sources in state of 
Hawaii and the 
Hawaii CGE model 
(based on 1982 

USDA CGE model) is 
used 

 Both IO and CGE model shows that the 
10% decline in tourism affects the 
industries closely related to them, 
namely, the hotel, transportation, and 
eating and drinking industries.  

 IO model shows larger effects in 

magnitude relative to the CGE model. The 
major advantage of CGE models is the 

ability to account for inter-sectoral 
resource flows.  

 The results from this research clearly 

show the advantages of the CGE 
framework in terms of modeling flexibility 

5.  

Dwyer, Larry 
Forsyth, Peter 
Madden, John 
Spurr, Ray 

2000 Australia 

 Argued that economy-wide 

effects must be taken into 
account in determining the 
impacts of increased 
tourism expenditure on a 
destination, and that the 
‘Standard View’ is 
superficial and very often 
misleading. 

Both I-O model and 
CGE model 

 The use of input-output modeling to 

estimate economic impacts provides only 
a partial, and sometimes misleading, 
picture.  

 CGE models can allow for detailed inter-

industry analysis together with supply-
side constraints and an active price 
mechanism 

6.  
Madden, John 
Thapa, Prem 

2000 
Tasmania 
(Australia) 

 

 Applied a novel approach 

by modifying FEDERAL 
Model to assess the 
contribution of tourism to 
the Tasmanian economy. 

I-O data and 
FEDERAL CGE 
Model 

 The model recognizes two most important 

features of the tourism sector:  
o Tourism is a multifaceted sector that 

offers a composite product to the 
market, and  

o The tourism sector does not produce a 
commodity as such, rather it 
purchases its components from a wide 
range of other sectors and on sells the 
composite product to its consumers. 
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No Author(s)  Year 
Country/ 
economy 

Address of Issue Model and database Outcome and Results 

7.  

Madden, J. 
Giesecke,  R., J.  
Thapa, P 

2000 

New 
South 
Wales 

(Australia) 

 Assessed the contribution 
of tourism to the New 
South Wales economy by 
adding an additional twelve 
tourism sectors as a 
dummy sectors to above 
study 

I-O data and 
FEDERAL CGE 
Model 

 Further reinforcement of the findings of 
study 6 above. 

 
 

8.  

Blake, Adam 
Sinclair, M.T 
Sugiyarto, G 
Christel, 
DeHaan 

2003 Malta 

 Examined the economic 

impact of tourism 
expansion and analyzed 
various aspects of the 
Maltese tourism industry 
in the context of the whole 
economy 

CGE model is used 
with input-output 
data table 

 Tourism expansion is beneficial to the 

economy of Malta, in economic terms. An 
increase in tourism demand will increase 
GDP, welfare and employment in Malta. 

 Significant crowding-out can occur from 
tourism expansion.  

 Input-output assessments of tourism 

multipliers can be misleading.  

 Tourism expansion is beneficial to the 

economy, but entails costs,  

 The effects of tourism expansion differ by 

nationality. 

9.  

Blake, Adam 
Sinclair.M. T 
Sugiyarto. G 
 

2003 
Malta and 

Cyprus 

 Developed CGE models of 

Malta and Cyprus and 
used them to quantify and 
compare the impact of EU 
accession on each of these 
Mediterranean islands. 

CGE model is used 
with input-output 
data table 

 The EU accession is beneficial to both 

countries. 

 The percentage of GDP Malta benefits 

considerably more than Cyprus – in part 
because EU funding is more substantial 
in Malta when compared with GDP, but 
also because Malta trades a larger share 
of its GDP with the EU than Cyprus does. 

 The effects of accession on tourism are 
negative in Malta and positive in Cyprus 
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No Author(s)  Year 
Country/ 
economy 

Address of Issue Model and database Outcome and Results 

10.  

Dwyer, Larry 
Forsyth, Peter 
Spurr, Ray 

Vanho, Thiep 

2003 

New  
South 
Wales 

(Australia) 

 Estimated the effects of 

increased tourism on the 
economy of New South 

Wales, Australia. 

M2RNSW model and 
TSA of Australia 

 Both the intrastate and interstate 
tourism markets are potentially 
important generators of income and jobs 
for New South Wales.  

 The impacts from the intrastate markets 

depend on the extent to which intrastate 
tourism is substituted for tourism in 
RoA, but  

 Increases in interstate tourism are 

associated with relatively large economic 
impacts on the state regardless of 
whether the substitution relates to other 
tourism or to (non-tourism) goods and 
services. 

11.  

Dwyer, Larry 
Forsyth, Peter 
Spurr, Ray 

2003 

Australia 
- New  
South 
Wales  

 Analysed Inter-industry 

effects of tourism growth 
and explores three areas in 
which CGE modelling has 
relevance for the 
destination management 
organization: tourism 
planning, cooperative 
destination marketing, and 

assessment of destination 
competitiveness 

M2RNSW model a 
modified version of 
the M2R model. TSA 
of Australia 

 CGE models can provide destination 
management organizations with a more 
comprehensive and accurate picture of 
the impacts of tourism development on 
other industrial sectors. 

12.  
Kweka, 
Josaphat 

2004 Tanzania 

 Employed a CGE analysis 

to demonstrate the 
potential contribution of 
tourism for economic 
growth. 

CGE model with 
SAM in 1992 

 Tourism expansion has substantial 

impact on the economy as shown by 
increases in real GDP, total welfare and 
exports.  

 Tourism provided as a source of tax 
revenue to finance infrastructure projects 

that would benefit the economy as whole, 
as well as tourists. 
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No Author(s)  Year 
Country/ 
economy 

Address of Issue Model and database Outcome and Results 

13.  
Narayan, Paresh 

Kumar 
2004 Fiji 

 Analyzed the economic 

impact of tourism on Fiji 

by. Simulating a 10 per 
cent increase in tourism 
expenditure.  

The Fiji CGE model 

and I-O data source 

 A 10% increase in tourist expenditure in 
Fiji will increase GDP by 0.5%. contribute 
to an improvement in the balance of 
payments, real consumption will increase 
by 0.72%. real national welfare will 
increase by 0.67%.  

 An expansion of tourism will lead to an 

appreciation of the exchange rate, 

together with an increase in domestic 
prices and wage rates. 

 Traditional export sectors will experience 

a decline in their export competitiveness.  

 The increases in tourism and non-

traditional exports outweigh the fall in 
non-traditional exports caused by an 
expansion of tourism. 

14.  

Clark, Matthew 
Dent, Siobhan 
Watts, Greg 

2004 

  
Queensla

nd  
Australia 

 Investigated the impact of 

changes in sales shares in 
the determination of 
business travel demand by 
Australian industries; and 
the impact of including 
changes in foreign import 
volumes on the 
determination of business 
travel demand by 
foreigners.  

QGEM explicitly 
model, 108 
industries and 
commodities in two 
regions (Queensland 
and the ROA), and 
its database 
employed  

 On the income-side an. increase the 

effective supply of labour in Queensland 
by 10%.  

 On the expenditure-side real household 

consumption was projected to increase by 
4.19%, with real investment to increase 
by 3.25%. 

 The projected lower domestic prices led to 

an improvement in the international 
competitiveness of Queensland 
industries, and consequently Queensland 
exports were projected to increase by 
18.55%.  

 Foreign imports into Queensland were 

projected to increase by 6.66% reflecting 
the projected increase in Queensland 
GSP and Queensland real household 

consumption. 
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No Author(s)  Year 
Country/ 
economy 

Address of Issue Model and database Outcome and Results 

15.  

Sinclair, A. 
Blake, 
Gooroochurn 
Nishaal 

2005 
Cyprus, 

Malta and 
Mauritius 

 Investigated the scale and 
diffusion of the impact of 
changes in tourism 
demand and tourism-
related policy changes on 
the economies of Cyprus, 
Malta and Mauritius and  

 Quantified the impacts of 

tourism on the island 
economies.  

CGE models in each 
countries with the 
data in Global Trade 
Analysis Project 
(GTAP) database 

 

 The effects of the change in tourism 

demand on government revenues are 
positive in all cases.  

 The rise in tourism demand also has 

positive effects on welfare and also 
increases employment.  

 In the case of the increase in taxation, 

the results show that there was a trade-
off between the different outcomes. 

16.  

Wattanakuljarus 
.Anan 
 

2006 Thailand 

 Investigated the effects of 

tourism in Thailand on 
resource allocation, 
sectoral outputs, income 
distribution, 
macroeconomic variables 
and the environment. 

Applied SAM-based 
CGE models and 
databases with 
tourism and water 
resources extensions 

 A tourism boom in Thailand can 
stimulate real GDP.  

 It increases imports of intermediate 

inputs in manufacturing, but the current 
account deficit declines owing to the 
extra foreign receipts.  

 Tourism benefits all household classes in 

terms of an increase in consumption, 
utility and income 

17.  
Polo. C 
Valle.E 

2008 
The 

Balearic 
Islands 

 Evaluated with alternative 

multisectoral models the 
impact on the Balearic 
Islands economy of a 10 
percent permanent fall in 
tourism demand. 

A standard IO 
model, a SAM model, 
and an AGE model 

 The impacts on activity levels were quite 

similar whether one uses an IO, a SAM, 
or an AGE model when investment is 
exogenously fixed 

18.  
Chen .K.-H.  
Yang .H.-Y. 

2010 Taiwan 

 Established a tourism-CGE 

model to appraise the 
“opening up to Mainland 
Chinese tourist arrivals” 
policy on Taiwan. 

Taiwan CGE model 

 The multiplier effect of the Mainland 
Chinese tourists’ expenditure in Taiwan 
is 1.378, which is slightly lower than that 
for tourists from Japan and Korea.  

 The policy would not necessarily 

contribute positively to every industry, 
and industrial restructuring might occur.  
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No Author(s)  Year 
Country/ 
economy 

Address of Issue Model and database Outcome and Results 

19.  Pratt, S.  2011 Hawaii 

 Examined the economic 
linkages and economic 
impact of tourism at 
different stages of the 
Tourism Area Life Cycle 
process. 

 

Linkage analysis, I-O 
table and CGE 
modeling 

 The size of tourism’s economic 
contribution is dependent on the import 
propensity of tourists’ spend as well as 
the import propensities of tourism 
oriented sectors and their backward and 
forward linkages while the CGE model 
highlights the fact that welfare is 

maximised at the zenith of tourism 

growth.  

20.  
Pham, T. D. 
Dwyer, L  

2013 
Queensla

nd 
(Australia) 

 The analysis was expected 

to enhance stakeholder's 
understanding of the 
separate roles that TSAs 
and CGE modelling can 
play in determining the 
economic significance of 
tourism to an economy. 

 

TSA and CGE model 

 This paper, first, outlines the nature and 

importance of TSAs as a measure of the 
economic contribution of tourism to an 
economy. TSAs based estimates of the 
direct contribution of tourism in 
Australia are provided to illustrate the 
use of this tool.  

 Second, discusses the importance of 

developing TSAs at the regional level and 
the approaches that can be employed 
(bottom up, top down, mixed), as well as 
the limitations of TSAs as a policy 
instrument.  

 Finally, discusses CGE modelling as a 

tool of economic impact analysis 
providing CGE based estimates of the 
economic impacts of increased inbound 
tourism to Queensland to illustrate the 
use of this technique. 
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No Author(s)  Year 
Country/ 
economy 

Address of Issue Model and database Outcome and Results 

21.  

Dwyer, L. 
Pham, T.,  
Jago, L. 

Bailey, G. 
Marshall, J.  

2014 Australia 

 Employed a CGE model to 

estimate the economic 
effects of the boom on 
Australia’s tourism 

industry and tourism 
market segments.  

TSA and CGE model 

 Highlights the importance of both 
tourism and mining to Australia, and the 
changes that are taking place in each 
sector.  

 The erosion of the price competitiveness 

of destination Australia associated with 
exchange rate appreciation has adversely 
affected inbound and domestic tourism 

while generating increased outbound 
tourism flows.  

 The mining boom has also driven up 

labour costs, making it difficult for 
tourism stakeholders in mining areas to 
recruit and retain staff.  

22.  

Pham, T. 
Jago, L. 
Spurr, R. 
Marshall, J.  

2015 Australia 

 Examined in detail the 
mining boom effects on 
tourism in specific markets 
such as those for inter-
state, intra-state and 

inbound tourism through 
the movement of price 
indexes of each market 
across states and 
territories in Australia.  

TSA and CGE model 

 The recent mining boom in Australia has 

brought benefits to the Australian 
economy,  

 The benefits are not shared evenly across 

all states and territories.  

 The most favorable condition of the boom 

remains in the mining boom states, while 
other states incur the costs of the 
crowding out effects. 

 While negative impacts on tourism are 

consistent with the traditional Dutch 
Disease theory, an important point to 
policy makers that strategic planning for 
investment in accommodation and 
aviation can have positive impacts on 
tourism during and after the boom has 
passed. 
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Country/ 
economy 

Address of Issue Model and database Outcome and Results 

The Effects of Special External Shocks on Tourism 

23.  

Blake, Adam 
Sinclair, M.T 
Sugiyarto, G 
Christel, 
DeHaan 

2003 UK 

 Quantified the effects of the 

foot and mouth disease 
(FMD on tourism, 
agriculture and all other 
sectors of the UK economy.  

Nottingham’ CGE 
model 

 The FMD outbreak had larger adverse 

effects on GDP through reductions in 
tourism expenditures than through other 
effects.  

 The implication for policy makers is that 

the unintended impacts on tourism-

related sectors should be considered in 
the formulation of agricultural policy. 

24.  

Blake, Adam 
Sinclair, M. 
Thea 
 

2003 USA 

 Analyzes the effects of 
‘September 11 crisis’ using 
a CGE model and examines 
potential and actual policy 
responses to the crisis. 

The CGE model for 
the USA used data 
from an I-O table 
based on 1992, 
updated with data 
for 2001 

 Sector-specific targeted subsidies and tax 
reductions are found to be the most 
effective means of handling the situation. 

25.  

Meng, X. 
Siriwardana, M. 
Dollery, B. 
Mounter, S.  

2010 Singapore 

 Employed recent 
Singaporean tourism 
survey data, the updated 
Singaporean I_O, and a 
CGE model to gauge the 

negative effects of the 2008 
World Financial Crisis on 
Singapore and to simulate 
the effects of selected policy 
responses. 

Tourism survey 
data, I-O table, CGE 
model 

 At the macro level, although almost all 
variables are negatively affected, exports 
benefit greatly.  

 At the industry level, a negative tourism 

shock impacts severely on the tourism-
related sectors, impacts only slightly on 
sectors weakly linked to tourism, but 
tourism-competing sectors expand.  

 In commodity market, prices and outputs 

decrease for most products but real 
household consumption and exports 
increase.  

 In the labor market, low skilled workers 

are harshly affected, but some 
occupational groups benefit at the 
expense of others.  
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26.  

Hao-Yen .Y 
Ku-Hsieh. C 
 

2009 Taiwan 
 Investigated the tourism 

implications of the SARS 
epidemic in Taiwan. 

CGE model with 
SAM data sources 

 A SARS epidemic has adverse effects on 
GDP and employment through a decrease 
in inbound visitors' consumption in 
Taiwan.  

 The CGE framework is relevant to 

evaluate the economic impact of a 
tourism crisis. 

27.  

Li .S 
Blake Adam  
Cooper. C. 

2010 
Chinese 
economy 

 Evaluated the magnitude of 

economic impact of the 
economic slowdown on 
China’s tourism.  

CGE model 

 The economic slowdown has brought 
down the annual growth rate of domestic 
tourism expenditure, which causes a 
welfare loss in 2008 and 2009.  

 Simulations for 2011 and 2012 reveal 

that China’s tourism may recover and 
then start to positively contribute to 
household welfare from 2012.  

 Stimulated domestic tourism may only be 

able to compensate for a small proportion 
of a welfare loss caused by a fall in 
inbound tourism spending.  

 China’s domestic tourism plays an 

important role in creating jobs and in 
encouraging domestic demand by the 
Beijing Olympics. 

28.  

Meng, X. 
Siriwardana, M. 
Dollery, B.  

2011 Singapore 

 Employed CGE model to 

gauge the short-run 
negative impact of the 2008 
global financial crisis on 
the Singaporean tourist 
sector and to simulate the 
effects of selected policy 
responses. 

Tourism survey 
data, input-output 
table, CGE model 

Further reinforcement of the findings of 
study 25 above  
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Analyses of the Effects of Special Events 

29.  
Narayan, Paresh 
Kumar 

2003 Fiji 

 Evaluated the long-run 

impact of the 10,000 
additional visitors on Fiji's 
economy by hosting 2003 
South Pacific Games 

CGE model is used 
with embedded 
input-output data 
table 

 Real consumption, private disposable 

incomes and wage rates are all expected 
to rise due to an expansion in tourism. 
All these developments will improve the 
real national welfare of Fijians by around 
0.51 per cent. 

30.  Blake, Adam 2005 
United 

Kingdom 

 Simulated the economic 

impacts of the London 
2012 Olympic Games. 

Two separate 
dynamic CGE 
models have been 
used – one for the 
UK and another for 
London.  

 The London 2012 Olympics would have 

an overall positive effect on the UK and 
London economies, with an increase in 
GDP over the 2005-2016 period of £1,936 
million and an additional 8,164 full-time 
equivalent jobs created for the UK 

31.  

Blake .A,. 
Durbarry .R, 
Eugenio-
Martin.J.L, 
Gooroochurn., 
N,. Hay.B, J. 
Sinclair M. 
Thea, Lennon.J, 
Sugiyarto .G 
Yeoman ,I 

2006 Scotland 

 Demonstrated ways in 

which an integrated model, 
combining traditional 
forecasting methods and 
quantifiable forecasts from 
a computable general 
equilibrium model, can be 
used to examine economic 
effects of combinations of 
influencing factors. 

Structural time-
series forecasting 
and CGE impact 
analysis 

 Results are provided for changes in 

exchange rates, income of major origin 
countries and a positive shock to tourism 
demand, to demonstrate the integrated 
model’s ability to take account of the 
multiple factors that affect tourism 
destinations. 

32.  Madden. J. R. 2006 
Australia 
Sydney 

 Examined the effects of a 

mega sporting event, the 
Sydney 2000 summer 
Olympics, on economic and 
financial variables. 

Employed a 
multiregional CGE  

 There is not too large a financial loss on 

the Games, inclusive of construction 
costs, such that a modest positive impact 
on the state hosting the Games can 
occur.  

 The degree to which this positive impact 
comes at the expense of other states 
depends crucially on assumed labour 
market conditions. 
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33.  Blake Adam 2009 UK 

 Used the London 2012 

Olympics as an example of 
the differences between 
anticipated and 
unanticipated increases in 

tourism demand in a 
dynamic model. 

Dynamic CGE model 

 There are significant differences in 
investment, capital stock and output 
growth paths when the tourism demand 
shock is anticipated in advance compared 
with when it is unanticipated.  

 The benefits of tourism are even lower 

when a tourism boom is anticipated and 
this is of particular concern when 

considering the economic benefits of 
future events that can be anticipated, 
such as major sporting and other special 
events. 

34.  

Lee .C.-K 

Moon .S 
Mjelde. J. W 

2010 
Korean 

economy 

 Examined the short-term 

effects of hosting the 2002 
World Cup on the Korean 
economy. 

CGE model with 
short-run framework 

 The hosting the World Cup had a positive 
impact on the economy.  

 This positive impact, however, is smaller 

than the negative impact of the 9/11 
attacks. These differences explain the 
downturn in the Korean tourism industry 
and economy. 

35.  
Giesecke .J. A 
Madden. J. R. 

2011 Australia 

 Re-examined the Sydney 
2000 Olympics via 
historical modelling with a 
multiregional dynamic CGE 

model, taking care to avoid 
sources of overestimation, 
such as elastic factor 
supply assumptions; 
failure to treat public 
inputs as costs; and 
overestimation of foreign 
tourism demand impacts. 

Multiregional 
dynamic CGE model. 

 The Sydney Olympics generated a loss in 

Australian real private and public 
consumption in present value terms of 
$2.1 billion.  

 The Olympics did not bring the economic 

stimulus that has been claimed by ex 
ante analysis. 

36.  

Li, S. 

Blake, A. 
Cooper, C.  

2011 
Chinese 
economy 

 Applied CGE modelling to 

forecast the economic 

contribution of tourism 
generated by the Beijing 
Olympics. 

CGE model of China 
and I–O table 

 While the economic impact of 

international tourism was predicted to be 

positive in the ex ante estimation, this 
impact was analyzed as negative in the ex 
post estimation. 
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Analyses of Economic Policies and Special Conditions 

37.  

Alavalapati, 
Janaki R. R. 
Adamowicz, 
Wiktor L. 

2000 Canada 

 Analysed interactions 

among tourism, other 
economic sectors, and the 
environment. 

I-O and SAM Data 
sources to CGE 
Model 

 Increase in an environmental tax in the 

resource sector benefits the regional 
economy.  

 The impacts of policy changes differ with 
the type of environmental damage 

function and the integration of 

environmental linkages into economic 
impact models may reveal significant 
differences in results. 

38.  Blake, Adam 2000 Spain 

 Quantified the effects of 

tourism in Spain and the 
effects of a tourism tax 
policy. 

Spanish tourism I-O 
Table for 1992 and 
CGE Model of Spain 

 The effects of a 10 per cent increase in 

tourism would be to increase welfare by 
28 billion Pesetas (0.05% of GDP) over 
the long term.  

 Increasing the level of taxation on foreign 

tourism may increase welfare. 

39.  

Blake, Adam 
Durbarry, R 
Sinclair, M.T 
Sugiyarto, G 
 

2001 
United 

Kingdom 

 Examined Tourism Policy 

and Forecasting (TPF) 
modelling for tourism 
organizations, governments 
and businesses in the 
context of the extensive 
work on TSA. 

TPF models 
integrating 
information from 
TSAs into a CGE 
modeling framework. 

 Most tourism sectors are effectively taxed 
at higher than the national average level.  

 In sectors such as hotels and transport 

sectors indirect taxation imposes lower 
welfare losses on the economy than in 
other sectors.  

40.  Mabugu, Ramos 2002 Zimbabwe 

 Applied a short-term 
computable general 
equilibrium model for 
Zimbabwe to trace the 
direct and indirect effects 
of policy related to the 
macro economy on 

tourism.  

One-country CGE 
Model and I-O data 
source 

 The main reason why benefits from 

tourism are bypassing the country is 
because of poorly sequenced 
macroeconomic policies and a negative 
political climate.  

 Suggests policies required for 

resuscitating tourism growth as and 
when the national political situation in 
Zimbabwe stabilizes and the economy 

begins to grow again. 
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41.  

Sugiyarto, G. 
Blake, A. 
Sinclair, M.T. 

2003 Indonesia 

 Examined the effects of 

globalisation via tariff 
reductions, as a stand-
alone policy and in 
conjunction with tourism 
growth of the Indonesian 
economy to. 

SAM data base for 
CGE model 

 Tourism growth amplifies the positive 
effects of globalisation and lessens its 
adverse effects. 

 Production increases and welfare 

improves, while adverse effects on 
government deficits and the trade 
balance are reduced. 

42.  

Gooroochurn, 
Nishaal 
Thea Sinclair, 
M. 
 

2005 Mauritius 
 Discussed the types, 

objectives, principles, and 
effects of tourism taxation. 

Single country CGE 
model with SAM for 
the year 1997 

 Taxing tourism is relatively more efficient 
and equitable than levying other sectors. 

 A narrow policy, taxing the highly 

tourism-intensive sectors, extracts 
significantly more revenue from tourists 
than a broader policy where all tourism-
related sectors are taxed. 

43.  

Gooroochurn, 
Nishaal 
Milner, Chris 

2005 Mauritius 

 Investigated the effects of 
reform of the current 
structure of indirect taxes 
in Mauritius and  

 Explored the relative 

efficiency of changing sales 
tax rates on tourism and 
non-tourism related sectors 

Single country CGE 
model with SAM for 
the year 1997 

 The tourism sectors were currently 
undertaxed. 

 Taxing tourism sectors was found to be 

the most socially efficient means of 
raising tax revenue. 

44.  

Blake Adem 
Sinclair M. Thea 
Soria. J. A. C. 

2006 
United 

Kingdom 

 Examined the ways in 

which productivity in 
tourism businesses can be 
increased by studying the 
roles of changes in physical 
capital, human capital, 
innovation, and the 
competitive environment. 

Questionnaire- 
based interviews, 
business survey 
data analysis, and 
CGE modeling 

 The positive contribution that each of the 
productivity drivers can make to 
improving efficiency and welfare, notably 
increases in human capital and 
innovation.  

 A combined strategy incorporating all of 

the drivers is more effective than 
independently formulated policies. 
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45.  

Berrittella. M, 

Bigano. A, 
Roson. R 
Tol. R. S. J. 

2007 The world 

 Portrayed the impact of 
climate change on tourism 
by means of two sets of 
shocks, occurring 
simultaneously.  

 The first set of shocks 

translated predicted 
variations in tourist flows 

into changes in 
consumption preferences 
for domestically produced 
goods.  

 The second set reallocated 

income across world 
regions, simulating the 
effect of higher or lower 
tourists’ expenditure. 

The world CGE 
model 

 Variations in tourist flows will affect 

regional economies in a way that is 
directly related to the sign and magnitude 

of flow variations.  

 At a global scale, climate change will 

ultimately lead to a welfare loss, unevenly 
spread across regions. 

46.  

Meng, X. 
Siriwardana, M.  
Pham, T.  

2013 Singapore 

 Attempted to simulate the 

effects of the different 
tourism policies 
implemented by the 
Singapore Tourism Board 
on the Singapore economy, 
especially on its tourism 
industry. 

Tourism survey 
data, I-O table, CGE 
model 

 The selected Singapore tourism policies 
are effective but the effectiveness varies 
for different policies.  

 In terms of real GDP, the tourism 

shopping GST deduction, tourism 
industry subsidy and tourism activity 
subsidy policies are effective to a similar 
degree,  

 The tourism shopping GST deduction 

causes much less government tax 
revenue loss.  

 With the same tax revenue loss as the 

tourism subsidy policies, the GST 
deduction on both tourism shopping and 
tourism services can induce significantly 
higher GDP growth.  
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47.  Ihalanayake, R.  2007 Australia 

 Examined the current 
Australian tourism tax 
structure.  

 Analysed the effects of 

tourism taxes on the 
Australian economy. 

CGE-TTM model, a 
modified version of 
ORANI-G model. TSA 
with I-O data base. 

 Tourism tax increases can cause a 
considerable reduction in international 
tourism consumption both in the short-
run and long-run.  

 The initial effects of a fall in tourism 

consumption are felt in substantial 
output contractions in tourism-related 
sectors while other sectors experience 

output expansions. 

Environment and Poverty Analysis 

48.  
Blake Adam 
Arbache. J. S. 

2006 Brazil 

 Investigated the issues of 

sustainable development, 
including assessments of 
how particular tourism 
developments affect 
poverty.  

 Explored how these 

developments could be 
improved in order to have a 
greater poverty reduction 
effect. 

Combined micro 
simulation analysis 
using a large scale 
household dataset 
with input-output 
and CGE analysis of 
tourism 

 Tourism spending has a positive effect on 

the incomes of households below the 
poverty line.  

 These impacts are lower than for other 

export sectors. 

 For policy makers concerned with the 
impacts of policies on the poor, either 
more of tourism’s benefits need to be 
shared with the poor or tourism will be a 
second-best option compared with 
expansion of non-tourism exports. 

49.  

Burnett .P, 
Cutler. H 
Thresher .R. 

2007  

 Determined whether 

tourism should be used as 
a method to stimulate 
economic growth or as a 
method to change the 
structure of the economy in 
order to increase the 
efficiency of collecting tax 
revenue.  

 Examined the impact of a 

tourism expansion at the 
city level 

Used a data 
intensive CGE model 

 The size of household migration 

contributes to the extent of crowding out. 
Also, at the national level, it was common 
to find that export sectors primarily lost 
workers in the face of a tourism 
expansion.  

 Crowding out occurred in the sectors that 
employed the highest number of low-
wage workers in proportions consistent 

with the base level data for basic and 
non-basic sectors.  

 The positive effects of tourism were offset 
by crowding out, which resulted in 
tourism causing very little economic 
growth  
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50.  

Bigano. A, 
Roson. R 

Tol. R. S. J 

2008 Canada 

 Focused on the economic 

assessment of two specific 
climate change impacts: 
sea-level rise and changes 
in tourism flows, and 

attempted to disentangle 
and highlight the role of 
these interactions. 

The multi-country 
world CGE model 
(the Global Trade 

Analysis Project 

(GTAP) model) 

 The sea level rise implies a GDP loss 
ranging from 0.1% in South East Asia to 
0.0004% in Canada. These values refer to 
an instantaneous land loss in 2050.  

 This would imply a yearly cost of US$ 14, 

8.6 and 7 millions in Western Europe, 
USA and Japan, respectively (the three 
developed countries with the highest 

absolute losses) and of US$ 142.8, 47.2 
and 42 millions in South East Asia, 
South Asia and China, respectively (the 
three developing economies with the 
highest absolute losses). 

51.  

Blake Adem 
Sinclair M. Thea 
Arbache. J. S. 
Teles .V 

2008 Brazil 

 Examined the economic 
impact and distributional 

impacts of tourism in the 
country through the 
channels of which 
distributional effects occur 
such as changes in prices, 
earnings, and the 
government.  

CGE model of 
Brazilian  

 The effects on all income groups are 

positive.  

 The lowest income households benefit 

but by less than some higher income 
groups.  
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52.  

Wattanakuljarus 
Anna 
Coxhead Ian 

2008 Thailand 

 Investigated the effects of 
tourism in Thailand on 
resource allocation, 
sectoral output, income 
distribution, 
macroeconomic variables 

and the environment. 
 Explored this with the 

example of a lump-sum tax 
imposed at different rates 
for rich and poor 
households. 

 Examined the robustness 

of results with respect to 
alternative factor market 
assumptions relevant to 
the Thai economy. 

CGE model with 
SAM data source 

 Tourism growth is not a panacea for 

other goals of development policy; to 
address inequality, additional policy 
instruments are required. Growth of 
inbound tourism demand raises 
aggregate household income, but worsens 

its distribution.  

 Tourism sectors are not especially labor-

intensive in the Thai context, and 
because the expansion of foreign tourism 
demand creates general equilibrium 
effects that undermine profitability in 
tradeable sectors (such as agriculture) 
from which the poor derive a substantial 
fraction of their income.  

53.  

Pham, T. D. 
Simmons, D. G. 
Spurr, R. 

2010 Australia 

 Examined the economic 

flow-on effects of climate 
change on five selected 
Australian tourism 
destinations. 

‘TERM-Tour’ is used 
in a comparative 
static mode 

 The paper raises concerns for 

policymakers that measuring economic 
impacts of climate change without 
considering its flow-on effect through 
tourism activities will significantly 
underestimate the total impact of climate 
change for destination regions.  

 Further, when all tourism destinations 

are taken into account, the flow-on 
economic impact of climate change could 
be significant for the Australian economy 
as a whole. 
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4.5 Methodological Observation of Tourism Focused CGE 
Models 

As evident from the above survey, CGE models are now increasingly used 

in tourism economics analysis and policy formulation. They have made an 

original contribution to tourism research by applying CGE models. These 

studies make a significant contribution to our understanding of the 

general equilibrium effects of various tourism related issues.  

However, defining the tourism sector remains somewhat problematic. In 

most previous studies, the tourism sector is identified as a collection of 

tourism related sectors such as hotels, accommodation and to carry out 

tourism related simulations. In some studies, tourism is recognised as a 

separate final demand sector. This approach to modelling could, arguably, 

lead to an underestimation of the true size of the tourism related sectors – 

since it fails to capture the full range of multiplier effects. Therefore, a 

major drawback of these studies is the lack of agreement on the 

appropriate way of incorporating the tourism sector into the model. This 

drawback in turn acts to limit the capacity of these types of models to 

address all of the policy issues related to tourism. In particular many of 

these models fail to utilise an explicit tourism sector or sectors that 

combine both the demand and supply side of tourism (Ihalanayake, 

2012). Thus, the resulting policy simulations may not be able to capture 

the full extent of the economy-wide impacts of the tourism sector.  

Against this background, defining tourism dummy sectors have formally 

applied by Madden et al. (2000) with a novel approach. According to their 

approach, modelling tourism departs considerably from other approaches. 

Their approach is labelled as the "tourism dummy sector approach" and 

its use has further enhanced the popularity of CGE models for conducting 

tourism related economic analyses (Clark et al., 2004, Dwyer et al., 2004, 

Ihalanayake, 2007, Pham et al., 2008, Dwyer and Pham, 2013, 
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Ihalanayake, 2012, Pham and Dwyer, 2013, Dwyer et al., 2014a, Pham et 

al., 2015). 

4.6 Conclusion  

This chapter surveyed empirical studies on tourism mainly focusing on 

the CGE modelling technique. It demonstrated that aggregate multiplier 

and l-O models have been used in early empirical studies of tourism 

related issues. However they have fallen out of favour due to well 

recognised and acknowledged limitations. It also demonstrated that CGE 

models represent better modelling techniques due to their embedded 

theoretical and technical advancements. Therefore, it is suggested that 

CGE models are well suited to address tourism policy issues in countries 

like Sri Lanka. The survey of CGE applications in this chapter confirms 

that CGE modelling has made a significant contribution to empirical 

analysis of tourism related issues in a range of contexts – both geographic 

and policy specific. While the role of CGE modelling in tourism analysis 

has become well recognised in recent years, lack of data related to an 

explicit tourism sector is a main limitation in economy-wide modelling. In 

a number of the most recent CGE applications in tourism researches have 

applied a novel and innovative technique labelled as the "tourism dummy 

sector approach" in order to model tourism sector explicitly. In this study, 

this novel approach is applied to develop the SLCGE-Tourism Model using 

the steps outlined in the next chapter.   
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CHAPTER FIVE 

DEVELOPMENT OF A TOURISM FOCUSED CGE MODEL FOR 

SRI LANKA: SLCGE-TOURISM1 

5.1 Introduction   

In the literature review presented in Chapter 4, it was found that CGE 

modelling is the best applied tool addressing and analysing tourism 

related issues in an economy. Therefore, the aim of this chapter is to 

develop a Computable General Equilibrium (CGE) Model of the Sri Lankan 

Economy (hereafter referred to as SLCGE-Tourism) for tourism impact 

analysis. The core model of SLCGE–Tourism closely follows the well-

known Australian ORANI model (Dixon et al., 1982a) and the extension of 

tourism to the core model closely follows the recent work of Australian 

tourism modellers (Madden and Thapa, 2000, Clark et al., 2004, 

Ihalanayake, 2012, Pham and Dwyer, 2013). 

This chapter contains six sections. The second section provides a brief 

summary of history of CGE modelling in Sri Lanka. Section three outlines 

the overview of the theoretical structure and implementation of the 

SLCGE-Tourism model. The system of equations of the core model of 

SLCGE-Tourism is presented in section four. Section five describes the 

new extension of tourism modelling to the core model. The final section 

makes concluding remarks. 

                                       

1  The content in this chapter draws heavily on documents related to ORANI-G model prepared by 

Horridge et al. (1993), Harrison and Pearson (1996), and the training document prepared by 
Horridge (2014). 
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5.2 A Brief History of CGE Modelling in Sri Lanka 

There is a long history of CGE modelling in Sri Lanka. As reviewed by 

Bandara (Bandara, 1989, Bandara, 1991), De Melo (1978) developed the 

first CGE model for the Sri Lankan economy in her doctoral dissertation 

by using the Social Accounting Matrix compiled by Pyatt and Roe (1977) 

for the year 1970. This model was used to examine the effects of selected 

agricultural policies on the Sri Lankan economy (De Melo, 1979), and the 

effect of alternative development strategies for the overall economy (De 

Melo, 1982). Following the seminal CGE work on Sri Lanka by De Melo, 

Blitzer and Eckaus (1986) developed another CGE model and focused on 

the impact of energy cost and prices on key economic variables and the 

industrial structure (see for a survey on early studies, Bandara, 1989, 

1991).  

Despite the above mentioned early attempts in modelling the Sri Lankan 

economy, CGE modelling research activities related to the Sri Lankan 

economy began in earnest and evolved around the Australian ORANI 

model (Dixon et al., 1997, 1982b) only after the construction of a CGE 

model by Bandara (1989). This model was developed to examine the 

combine effects of the “Dutch disease” impact of foreign capital inflows 

and the terms of trade shock in the late 1970s and the early 1980s. 

Following Bandara (1989) a number of CGE models have been developed 

for the Sri Lankan economy using the Australian tradition of CGE 

modelling based on ORANI (see for example,  Centre For International 

Economics- CIE, 1992, Somaratne, 1998, Bandara and Coxhead, 1999, 

Kandiah, 1999, Naranpanawa, 2005, Naranpanawa et al., 2011, Perera et 

al., 2014). Most of the early applications of CGE models have been in the 

area of the effects of protection. However, some modellers have attempted 

to address issues like poverty (Naranpanawa et al., 2011), income 
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distribution (Perera et al., 2014), soil erosion (Bandara et al., 2001) and 

regional disparities in recent years. 

Against the above historical background of CGE Modelling in Sri Lanka, 

development of SLCGE-Tourism in this study is an extension of previous 

CGE modelling studies. There have been many such extensions; however, 

none of the above CGE models can be used to analyse the impact of 

tourism on the Sri Lankan economy because, as noted earlier in chapter 

4, the tourism sector has some important features than other sectors. 

First, tourism is a multifaceted sector that offers a composite product to 

the market, and second the tourism sector does not produce a commodity 

as such, rather it purchases its components from a wide range of other 

sectors and sells the composite product to its consumers. Therefore, a 

special kind of CGE model is necessary to examine the economy wide 

effects of tourism on the Sri Lankan economy. The major innovation of 

SLCGE-Tourism is the incorporation of tourism explicitly into a CGE 

modelling framework for Sri Lanka. It is developed following the 

framework of ORANl-G single country generic model of the Australian 

economy (Dixon et al., 1997, 1982b, Horridge et al., 2000).  

The main aim of ORANI-G is to provide projections of the effects of 

economic policy changes on a large number of macro and micro economic 

variables (Horridge et al., 2000). However, ORANl-G cannot be used 

directly to analyse the effects of tourism related issues as there is no 

specific tourism sector in this model. Therefore, a Sri Lankan CGE model 

is developed in this chapter by explicitly incorporating tourism sector to 

study tourism related policy issues in Sri Lanka following the tradition of 

ORANI-G. As described in the previous chapter, the "tourism dummy 

sector approach" is used as a methodological advancement for use in 

tourism modelling in Sri Lanka. Therefore, this chapter attempts to make 



 

120 

 

a new contribution to the CGE modelling work on Sri Lanka by 

incorporating tourism into the traditional ORANI type modelling.  

5.3 An Overview of the Model 

This section provides an overview of the SLCGE–Tourism of the Sri 

Lankan economy. 

5.3.1 The Theoretical Structure of the Model 

The SLCGE-Tourism closely follows the theoretical structure of the well-

known ORANI-G model (Dixon et al., 1982a, Horridge, 2003, Horridge et 

al., 2000) of the Australian economy by extending it to include the 

tourism sector. Like ORANI-G, SLCGE-Tourism is a Johansen class 

(Johansen, 1960) CGE model which is solved by representing the 

economy as a series of linear equations incorporating percentage changes 

in model variables rather than an equations system in level form. The use 

of linear percentage change form of the model instead of linear equations 

can be explained as follows.  

Rather than writing 

 Y = f (X1, X2)         (5.A) 

where Y is output and X1 and X2 are inputs, the linear percentage change 

form of the model can be written as 

 y – ε1 x1 – ε2 x2 = 0       (5.B) 

where εi is elasticity of output with respect to inputs of factor i, and y, x1 

and x2 are percentage changes in Y, X1 and X2. This approach owes its 

origin to Johansen (1960). In matrix form, Johansen model is represented 

by 

 Az = 0,         (5.C) 
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Where, A is a matrix of coefficients and z is the vector of percentage 

changes in the model’s variables. Since the matrix A is assumed to be 

fixed, it provides only a local representation of the equations suggested by 

economic theory.  

The SLCGE–Tourism is a typical comparative static CGE model. It 

consists of the following groups of equations describing for some time 

period:  

 Producers’ demands for produced inputs and primary factors;  

 Producers’ supplies of commodities;  

 Demands for inputs to capital formation;  

 Household demands for final goods and services;  

 Export demands;  

 Government demands for final goods and services;  

 The relationship of basic values to production costs and to 

purchasers' prices;  

 Market-clearing conditions for commodities and primary factors;  

 Some equations to describe macroeconomic variables and price 

indices. 

The equations of the model are derived from microeconomic theory based 

on neo-classical assumptions about the behaviour of price taking agents. 

Consumers maximize utility subject to their budget constraints. 

Producers chose inputs so as to minimize production costs, with both 

product and factor markets assumed to be perfectly competitive. 

Production technologies are characterized by nested production functions 
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with constant elasticity of substitution and Leontief nests at different 

levels. Finally, prices adjust in goods or services and factor markets to 

equate demand and supplies. In common with any other ORANI type CGE 

model, the SLCGE-Tourism model is developed to perform comparative-

static policy simulations and it contains equations and variables which 

refer implicitly to the economy at some future time period (see Horridge, 

2014 p.2.). These policy simulations attempt to answer “what if” 

questions. For example, they attempt to answer questions like if tariffs are 

reduced by 10 per cent on a range of commodities in an economy, how 

much different would the economy be in 5 years’ time from what it would 

otherwise have been?" (see Harrison and Pearson, 1994 p.4., 1996) This 

interpretation is demonstrated by Figure 5.1.  

 

Figure 5.1  Results Interpretation of a Comparative Static CGE Model     

Source: Adapted from (Harrison and Pearson, 1994, 1996) 

 

As shown in Figure 5.1 the initial (pre-simulation) solution and data base 

as representing the state of the economy as it would be in (say) T years' 
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time with no tariff change. The new (post-simulation) solution represents 

the state of the economy as it would be in 5 years' time with reduced 

tariffs but no other policy changes. For employment, say, A might be its 

value now, B its value in 5 years' time with no tariff change and C its 

value in 5 years after the tariff reduction. In our comparative-static 

simulation, the percentage change in employment would be [(C – B)/B] x 

100, showing how employment in 5 years would be affected by the tariff 

change alone. 

5.3.1 Implementing the Model 

The SLCGE-Tourism is implemented using the GEMPACK software suite 

(Harrison and Pearson, 1994, Harrison and Pearson, 1996) – a flexible 

system for solving CGE model. Presenting equations of the theoretical 

structure of SLCGE-Tourism is organized around the TABLO file which 

implements the model in GEMPACK. The TABLO input file of the model is 

an algebraic specification of the linear form of the model and the 

equations are organised into a number of blocks. The TABLO input file is 

divided into a sequence of excerpts. As Horridge (2014, p.7) has explained, 

“the TABLO language in which the file is written is essentially 

conventional algebra, with names for variables and coefficients chosen to 

be suggestive of their economic interpretations”. The TABLO notation is no 

more complex than ordinary algebraic notation and both the input and 

the output of the CGE model’s programs employ the TABLO notation. A 

detailed discussion of TABLO language is given in GEMPACK manuals 

(Harrison and Pearson, 1998; Horridge, 2000 and 2014). The SLCGE-

Tourism TABLO, equations and description closely follows Horridge 

(2014).  
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5.3.2 Dimensions of the Model 

The SLCGE-Tourism contains 65 industries which produce 65 

commodities including the tourism industry (dummy industry). These are 

given under ‘IND’ and ‘COM’ “SET” statements, respectively, as given in 

Excerpt 5.1 (see Appendix 02) of the TABLO code of the model. (Full 

names of the various industries/commodities are given in (Appendix 01). 

The commodities come from two sources as domestic (dom) and imported 

(imp) which are given under the (‘SRC’) statement. In addition, we defined 

Margin commodities under the (‘MAR’) statement and tourism 

commodities under the (‘INTCOM’) statement.  

5.3.3 Variables and Coefficients of the Model 

The model’s equations use a multitude of variables and coefficients and it 

can be difficult to remember the names of all these variables and 

coefficients. For ease of reference, the convention of using lower-case 

letters for percentage change variables and upper case letters for 

coefficients and parameters is used in this study.  

Variable names indicate whether they represent value (w), price (p) or 

quantity (x). Similarly, (a) refers to technical or taste changes, and (f) 

refers to shift expressions. Variable names also numerically identify each 

user in the economy: industries (1), investors (2), households (3), exports 

(4), government (5) and inventory (6). 

The SLCGE - Tourism model follows Horridge (2014) in that it employs the 

following index and set definitions as seen in Excerpt 5.1 (Appendix 02): 

industries (i,IND); commodities (c,COM); margin commodities (m,MAR); 

commodity sources (s,SRC). It is also important to note that GEMPACK 

does not distinguish between upper and lower case. The variables and 

Coefficients of the SLCGE-Tourism are listed in Appendix 03 and 

Appendix 04 respectively. 
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5.4 The System of Equations of the Model 

The model consists of five groups of equations describing industry 

demand for primary factors and intermediate inputs, final demand by 

households, government, investors, and exporters, as well as, pricing 

structure, market clearing conditions, and miscellaneous macroeconomic 

conditions. As mentioned before, the equations are divided into a 

sequence of excerpts. Each equation statement begins with a name and 

(optionally) a description. In common with other ORANI type CGE models, 

in the SLCGE-Tourism model the equation name normally consists of the 

characters E_ followed by the name of the left-hand-side variable. Except 

where indicated, the variables are in percentage changes. Variables are in 

lower-case characters and coefficients in upper case. Variables and 

coefficients are defined as the need arises.  

Although this chapter does not intend to provide all technical details 

related to the model, as many CGE models based on ORANI-G are 

standard and well-documented elsewhere (Horridge, 2014), some 

important sections of the SLCGE - Tourism model (written in TABLO file) 

will be presented in sequence with Excerpts of GEMPACK codes.  

5.4.1 Input Demands for Current Production  

In the Model, each industry is assumed to be perfectly competitive profit 

and maximises profits. This means that each industry minimizes costs 

subject to a nested production function with constant elasticity of 

substitution (CES) technology at the second and third levels and the 

Leontief technology at the top level. Therefore, the input demand 

functions for current production are derived from a nested production 

function with three levels. Figure 5.2 illustrates the basic production 

structure of SLCGE-Tourism.  
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Figure 5.2  Production Structure of Industries   

Source: Adopted by (Horridge, 2000) 
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In this nested structure (Figure 5.2), inputs for industry are combined via 

a three-stage cost minimization process. In the lower level of the input 

structure (Stage 1), the producers select the composite labour from a 

range of occupational labour types using a Constant Elasticity of 

Substitution (CES) function1. At the second level (stage 2), the commodity 

composite (combination of domestically produced and imported 

commodities) and primary factor composite are selected; and then the 

optimal land, capital and composite labour inputs are combined. The 

commodity composite is selected using a CES function that specifies 

imperfect substitutability between domestic and imported commodities. 

The primary factor composite is also a CES aggregation of land, composite 

labour and capital. At the top level of input functions (stage 3), output is 

produced by choosing a combination of commodities, primary factors 

(including land, labour, capital) and other costs. These commodities and 

factors are combined using a Leontief production function. This implies 

that they are chosen in fixed proportions. 

The upper portion of Figure 5.2 shows that the output supply decision for 

each firm is based on a profit maximization process. At Stage 5, constant 

elasticity of transformation (CET) function is employed to divide the 

supply of goods between domestic and export markets 

5.4.1.1 Demand for Different Occupational Categories of Labour 

Demand for labour input is based on a two-stage cost-minimization 

process that reflects imperfect substitutability between labour types. As 

shown in Stage 1of the Figure 5.2, and also Figure 5.3, the CES function 

determines the optimal combination of occupation types to form each 

industry’s composite labour input.  

                                       
1  Due to data limitation there is only one category of labour. However, this feature of production 

technology in the model will allow us to introduce different categories of labour when data are 

available in the future 
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Figure 5.3  Demand for Different Types of Labour 

Source: Adopted by (Horridge, 2000) 

 

The equations determining labour demands are given in Excerpt 5.2. For 

each industry i, the equations are derived from the following optimisation 

problem. The producers choose the combination of labour types to 

minimise the total labour cost. A CES function solves this problem in 

which substitutability is allowed between different types of labour. 

Excerpt 5.2: Occupational Composition of Labour Demand 

 

The demand for labour by industry and skill group is given by Equation 

5.1 in Excerpt 5.2. It indicates that demand for labour type ‘o’ is 

proportional to overall labour demand. The price term is comprised of an 
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! Occupational composition of labour demand! 

Equation 5.1  E_x1lab   # Demand for labour by industry and skill group # 

  (all,i,IND) (all,o,OCC)  x1lab(i,o) = x1lab_o(i) - SIGMA1LAB(i)*[p1lab(i,o) - p1lab_o(i)]; 

Equation 5.2  E_p1lab_o # Price to each industry of labour composite # 

  (all,i,IND)     [TINY+V1LAB_O(i)]*p1lab_o(i) = sum{o,OCC, V1LAB(i,o)*p1lab(i,o)}; 
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elasticity of substitution, SIGMA1LAB(i), is multiplied by the percentage 

change in the price ratio, [p1lab(i,o) - p1lab_o(i)], representing the wage of 

occupation ‘o’ relative to the average wage for labour industry i.  

If there are changes in the relative prices of the occupations, this would 

induce substitution in favour of relatively cheaper occupations. The 

percentage change in the average wage is given by equation 2. For any 

industry that does not use labour, V1LAB(i,o) would contain zero and 

p1lab_o(i) would be undefined. To avoid this, the coefficient, TINY, is 

added to the left hand side of Equation 5.2. (TINY is set to a very small 

number). If V1LAB_O(i) is set to zero, Equation 5.2 thus equals zero. As 

mentioned before, there is only one category of labour in the current 

version of the model due to data unavailability. In future it is expected to 

include different categories of labour in the model. 

5.4.1.2 Demands for Aggregated labour, Capital and Land 

Demands for primary factors are determined in Stage 2 of the production 

structure shown in Figure 5.2 and also Figure 5.4. The optimization 

problem associated with this nest is given in Excerpt 5.3. Each firm 

combines primary factors subject to a CES aggregation constraint that 

incorporates factor-saving technical change terms. For each industry i, 

choose effective units of primary factors, namely: composite Labour 

X1LAB_O(i)

A1LAB_O(i), Capital 
X1CAP(i)

A1CAP(i), and Land 
X1LND(i)

A1LND(i) to minimize total factor costs 

subject to the production function:  



 

x1lab_o(i) x1cap(i) x1lnd(i)
x1prim(i)=CES , ,

a1lab_o(i) a1cap(i) a1lnd(i)
    (5.D) 
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Figure 5.4  Primary Factor Demand 

Source: Adopted by (Horridge, 2000) 

 

The equations determining demand for capital are given in Excerpt 5.3.  

Shift variables a1lab_o(i), a1cap(i), and a1lnd(i) are included to introduce 

factor saving technical changes. The solution to the problem, in 

percentage change form, is given by Excerpt 5.3, in Equations 5.3, 5.4, 

5.5 and 5.6, which show the conditional demands for each effective unit 

of primary factor. Holding factor-specific efficiency terms constant, these 

equations state that the percentage change in demand for each effective 

primary factor is influenced by two effects: expansion and substitution 

effects. The expansion effect enforces demand for each primary factor to 

move in proportion to overall factor demand (x1prim(i)). The substitution 

effect consists of the elasticity of substitution, SIGMA1PRIM(i), multiplied 

by the ratio of each factor’s effective price to average effective primary 

factor price, p1prim(i). This effect governs the degree with which the more 

expensive primary factor can be substituted for a relatively cheaper one. 
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Excerpt 5.3: Primary factor proportions  

 

5.4.1.3 Demands for Intermediate Inputs 

Demands for commodity inputs are determined by combining imperfectly 

substitutable domestic and imported commodities (Stage 3 of Figure 5.2 

and Figure 5.5).  

 

Figure 5.5  Demand for Intermediate Input by Source 

Source: Adopted by (Horridge, 2000) 

! Primary factor proportions! 

Equation 5.3  E_x1lab_o  # Industry demands for effective labour # 

(all,i,IND)  x1lab_o(i) - a1lab_o(i) =  x1prim(i) - SIGMA1PRIM(i)*[p1lab_o(i) + a1lab_o(i) 

- p1prim(i)]; 

Equation 5.4  E_p1cap  # Industry demands for capital # 

(all,i,IND)  x1cap(i) - a1cap(i) =  x1prim(i) - SIGMA1PRIM(i)*[p1cap(i) + a1cap(i) - 

p1prim(i)]; 

 

Equation 5.5  E_p1lnd  # Industry demands for land # 

(all,i,IND)  x1lnd(i) - a1lnd(i) =   x1prim(i) - SIGMA1PRIM(i)*[p1lnd(i) + a1lnd(i) -  

p1prim(i)]; 

 

Equation 5.6   E_p1prim  # Effective price term for factor demand equations # 

(all,i,IND)  V1PRIM(i)*p1prim(i) = V1LAB_O(i)*[p1lab_o(i) + a1lab_o(i)] + V1CAP(i) 

*[p1cap(i) + a1cap(i)] + V1LND(i)*[p1lnd(i) + a1lnd(i)]; 
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The associated optimization problem is specified as follows; 

X1_S(c,i) = CES[All,s,SRC: 
X1(c,s,i)

A1(c,s,i)
],      (5.E) 

The solution to this problem, in linear percentage change form, is shown 

in the equations of Excerpt 5.4.  

Excerpt 5.4: Import/domestic composition of intermediate demands  

 

Equation 5.7 states that effective demand for each source-specific 

commodity is proportional to changes in its composite demand, while 

holding source-specific commodity efficiency term constant, and a price 

term that dictates substitution possibilities in favour of cheaper sources. 

The price term consists of the commodity-specific elasticity of 

substitution, SIGMA1(c), multiplied by the changes in the effective price 

ratios of each source-specific commodity, relative to the effective average 

cost of the commodity composite. This effective average cost, derived in 

Equation 5.8, is a cost-weighted Divisia index of effective commodity 

prices.  

5.4.1.4 Top Level Demands for Composite Inputs 

Figure 5.2 shows that output of each industry is produced in Stage 4. 

This characterizes the optimization problem as combining commodity 

inputs (commodity composites), primary factors (Labour, capital and land) 

and other related costs, based on a Leontief function. This further 

! Import/domestic composition of intermediate demands ! 

Equation 5.7 E_x1  # Source-specific commodity demands # 

 (all,c,COM)(all,s,SRC)(all,i,IND)  x1(c,s,i)-a1(c,s,i) = x1_s(c,i) -SIGMA1(c)*[p1(c,s,i) 

+a1(c,s,i) -p1_s(c,i)]; 

 

Equation 5.8 E_p1_s  # Effective price of commodity composite # 

 (all,c,COM)(all,i,IND)  p1_s(c,i) = sum{s,SRC, S1(c,s,i)*[p1(c,s,i) + a1(c,s,i)]}; 
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suggests that the proportions of each composite demanded remain 

unchanged as a result of change in composite price for each input for a 

given technology. Each industry produces its output, X1TOT(i), by 

minimizing cost of inputs:  

   (5.F) 

Subject to a Leontief aggregation function:  

   (5.G) 

The Leontief production function assumes zero substitution elasticity 

between intermediate, primary and other inputs. Thus, it is assumed that 

no substitution takes place between intermediate inputs of different 

input-output classes. A shift in each industry’s production function is 

allowed through the variable a1tot(i). Changes in this Hicks-neutral 

technical efficiency term results in all inputs being affected equally. 

Improvements in the use of each input for each industry are also possible 

via changes in input-specific efficiency terms: a1_s(c,i) (commodity 

composite); a1prim(i) (primary factor composite); and a1oct(i) (other cost 

tickets). This is given in Excerpt 5.5. 

Excerpt 5.5: Top Nest of Industry Input Demands 

 

! Top nest of industry input demands ! 

 

Equation 5.9   E_x1_s  # Demands for commodity composites # 

 (all,c,COM)(all,i,IND) x1_s(c,i) - [a1_s(c,i) + a1tot(i)] = x1tot(i); 

 

Equation 5.10 E_x1prim # Demands for primary factor composite # 

 (all,i,IND) x1prim(i) - [a1prim(i) + a1tot(i)]  = x1tot(i); 

 

Equation 5.11 E_x1oct  # Demands for other cost tickets # 

 (all,i,IND)  x1oct(i) - [a1oct(i) + a1tot(i)]       = x1tot(i); 
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5.4.2 Supply of Outputs for Domestic Market and Export Market 

The model assumes that goods destined for exports and those sold in the 

local market are perfectly substitutable. Nevertheless, this assumption 

can be modified by imposing imperfect substitutability between exports 

and domestic sales. The model allows this flexibility by using a CET 

transformation function in the top-most nest (stage 5) of Figure 5.2 and 

Figure 5.6. 

 

Figure 5.6  Export and Local Market Versions of Outputs 

Source: Adopted by (Horridge, 2000) 

 

The optimization problem associated with this nest can be specified as 

follows:  

     (5.H) 

Subject to a constant elasticity of transformation (CET) function: 

    (5.I) 
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Where:    
 

P0DOMc  price of domestically-produced commodity c  
PEc     local currency price of exportable commodity c  

   distribution parameters of exports in total supply of 
commodity  

 

  constant elasticity of transformation (domestic and exports):  

It is specified as maximizing total revenues from selling each commodity 

in both the domestic and exports market (respectively, X0DOM(c) and 

X4(c)). The corresponding linear percentage solutions to this maximization 

problem are detailed in Excerpt 5.6.  

Excerpt 5.6: CET between Outputs for Local and Export  

 

The Equation 5.106 in Excerpt 5.6 derives the optimal supply of exports   

,x4(c), and commodities for domestic market ,x0dom(c),. This allocation is 

dependent on two factors: (a) TAU(c), which specifies the degree to which 

domestic and exported goods are transformed or allocated; and (b) the 

changes in the relative price ratios of domestic to exported goods 

[p0dom(c) = pe(c)] both of which are in local currency. Equation 5.107 

shows the total supply of goods for domestic and export market (via 

EXPSHR(c)), while Equation 5.108 computes the average price of each 

commodity, as a zero pure profit condition of the CET aggregation 

function. In cases where both domestic and export commodities are 

deemed perfectly substitutable, the CET function is turned off by 

! CET between outputs for local and export markets ! 

 

Equation 5.106 E_x0dom  # Supply of commodities to export market # 

 (all,c,COM) TAU(c)*[x0dom(c) - x4(c)] = p0dom(c) - pe(c); 

 

Equation 5.107 E_pe     # Supply of commodities to domestic market # 

 (all,c,COM) x0com(c) = [1.0-EXPSHR(c)]*x0dom(c) + EXPSHR(c)*x4(c); 

 

Equation 5.108 E_p0com  # Zero pure profits in transformation # 

 (all,c,COM) p0com(c) = [1.0-EXPSHR(c)]*p0dom(c) + EXPSHR(c)*pe(c); 
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imposing a value of zero on the parameter TAU(c). This results in domestic 

and export prices being equal to each other: p0dom(c) = pe(c).  

5.4.3 Inputs Demands for the Production of Fixed Capital 

A capital creator combines commodities to produce new units of capital. 

The two-stage nested structure to produce new units of 

investment/capital goods is shown in Figure 5.7. In the first stage, the 

optimal demand for source-specific capital inputs is determined by 

imposing imperfect substitutability between domestic and imported 

capital goods.   

 
Figure 5.7  Structure of Investment Demand 

Source: (Horridge, 2000) 

The investment demand equations (see Excerpt 5.6) are derived from the 

solutions to the investor's two-part cost-minimisation problem. At the 
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bottom level (stage 1 of figure 5.7), the total cost of imported and domestic 

good i is minimised subject to the CES production function, given by: 

X2(c,s,i) = x2_s(c.i)-SIGMA2(c)*[p2(c,s,i)-p2_s(c,i)].   (5.J) 

where the demand for inputs for capital creation from a particular source 

by each industry, X 2 ( c , s , i ) ,  depends on the total units of fixed capital 

created by each industry and the relative price of commodities from 

different sources. 

The S IG M A 2 ( c )  is the substitution elasticity, which governs the ability 

of substitution between domestic and imports for capital creation. Thus, 

similar to the source specific demands for intermediate inputs in the 

production nets, industries would demand more of a domestic commodity 

when the domestic price of that commodity [ p 2 ( c , s , i ) ]  is cheaper than 

the weighted average price of imports and domestic commodities 

[p 2 _ s ( c , i ) ] .   

At the stage 2 of Figure 5.7, the total cost of commodity is minimised 

subject to the Leontief production function: 

x 2 t o t ( i )  =  L e o n t i e f  [ x 2 _ s ( c , i ) ]        (5.K) 

where x2tot(i) is the number of units of fixed capital created for industry i 

and x 2 _ s ( c , i )  is the effective input of good i .  Excerpt 5.6 presents 

equations for the investment demand.  
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Excerpt 5.6: Investment Demands 

 

5.4.4 Demand Equations 

5.4.4.1 Household Demands 

Figure 5.8 presents the two-stage nested structure of household 

demands. Households are assumed to maximize utility by selecting an 

optimal bundle of goods to consume, within a given budget.  

At the lowest stage, it employs a CES-Armington function similar to those 

used in intermediate and investment demands, while in the second stage, 

a Klein-Rubin function or linear expenditure system (LES) is used.   

Utility per household =   
1 s3lux(c)

x3_s(c)-x3sub(c)
cQ

  

(5.L) 

Where x3sub and x3lux are behavioural coefficients and the s3lux must 

sum to one. Q is the number of households.  

! Investment demands ! 

Equation 5.12 E_x2  # Source-specific commodity demands # 

(all,c,COM)(all,s,SRC)(all,i,IND) x2(c,s,i)-a2(c,s,i) - x2_s(c,i) = - SIGMA2(c) 

*[p2(c,s,i)+a2(c,s,i) - p2_s(c,i)]; 

 

Equation 5.13 E_p2_s  # Effective price of commodity composite # 

(all,c,COM)(all,i,IND) p2_s(c,i) = sum{s,SRC, S2(c,s,i)*[p2(c,s,i)+a2(c,s,i)]}; 

! Investment top nest ! 

Equation 5.14 E_x2_s  # Demands for Commodity Composites # 

 (all,c,COM)(all,i,IND)  x2_s(c,i) - [a2_s(c,i) + a2tot(i)] = x2tot(i); 

Equation 5.15 E_p2tot  # Zero pure profits in investment # 

 (all,i,IND) p2tot(i)   = sum{c,COM, (V2PUR_S(c,i)/ID01[V2TOT(i)]) *[p2_s(c,i)      

+a2_s(c,i) +a2tot(i)]}; 
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Figure 5.8  Structure of Consumer Demand 

Source: (Horridge, 2000) 

 

The demand equation arising from the utility function is: 

X3_s(c)   = x3sub(c) + s3lux(c)*v3lux_c/p3_s(c)    (5.M) 

where;  

v3lux_c = v3tot - ∑ x3sub(c)*p3_s(c)  

The name of the linear expenditure system (LES) derives from its property 

that expenditure on each good is a linear function of prices (p3_s(c)) and 

expenditure (v3tot). The form of the demand equations gives rise to the 

following interpretation. The x3sub are said to be the 'subsistence' 

requirements of each good—these quantities are purchased regardless of 

price. v3lux_c is what remains of the consumer budget after subsistence 

expenditures are deducted—we call this 'luxury' or 'supernumerary' 

expenditure. 

 

 

 

 

Klein-

Rubin

CESCES

up to

Imported 

Good C

Domestic

Good C

Imported

Good 1

Domestic 

Good 1

Good CGood 1

Household 

Utility

V3TOT

p3tot

x3tot

V3PUR(c,s)

p3(c,s)

x3(c,s)

x3tot

V3PUR_S(c)

p3_s(c)

x3_s(c)

x3tot

Subsistence

V3SUB(c)

p3_s(c)

x3sub(c)

x3tot

Luxury

V3LUX(c)

p3_s(c)

x3lux(c)

x3tot

Stage 1 

Stage 2 



 

140 

 

 

Excerpt 5.7: Household Demands 

 

Equation 5.16 x3sub denotes that the percentage changes in subsistence 

demands equate with the percentage changes in the number of 

households (q). Equation 5.17 x3luxc specifies that percentage changes in 

luxury expenditures on each commodity (x3lux(c) + p3_s(c)) are a function 

of percentage changes of normal supernumerary household expenditure 

(w3lux). 

Once the households determine the total composite commodities they will 

choose the source of commodities to minimise cost based on a CES nest. 

Hence, the bottom level of the nesting structure is specified by CES 

functions, which accommodate the substitution between domestic and 

foreign source of consumer goods by each category of household. 

Equation 5.18 specifies x3(c,s), the source specific commodity demands, 

which are analogous with the equations for intermediate and investment 

demands. The optimization problem associated with the top-most nest in 

! Household demands  for composite commodities !  

Equation 5.16 E_x3sub # Subsistence demand for composite commodities # 

  (all,c,COM) x3sub(c) = q + a3sub(c); 

 

Equation 5.17  E_x3lux # Luxury demand for composite commodities # 

  (all,c,COM) x3lux(c) + p3_s(c) = w3lux + a3lux(c); 

 

Equation 5.18 E_x3_s  # Total household demand for composite commodities # 

  (all,c,COM) x3_s(c) = B3LUX(c)*x3lux(c) + [1-B3LUX(c)]*x3sub(c); 

 

Equation 5.19 E_utility # Change in utility disregarding taste change terms # 

   utility + q = sum{c,COM, S3LUX(c)*x3lux(c)}; 

 

! Import/domestic composition of household demands ! 

Equation 5.20  E_x3  # Source-specific commodity demands # 

(all,c,COM)(all,s,SRC) x3(c,s)-a3(c,s) = x3_s(c) - SIGMA3(c)*[ p3(c,s)+a3(c,s) - p3_s(c) ]; 

 

Equation 5.21 E_p3_s  # Effective price of commodity composite # 

(all,c,COM) p3_s(c) = sum{s,SRC, S3(c,s)*[p3(c,s)+a3(c,s)]}; 
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Figure 5.8 is specified in Equation 5.19. Equation 5.20 derives the 

percentage change solution to the economy-wide household’s cost 

minimization problem. The demand for household commodities from a 

particular source (domestic or imported) by each industry, x3(c,s), 

depends on the total household demand for composite commodities, 

x3_s(c,i), the relative price of household commodities from different 

sources and the ability to substitute commodities from different sources 

(SIGMA3(c), (household Armington elasticity). Thus, it suggests that for 

given values of (p3_s(c,i)) imported commodities become cheaper than the 

price of domestic commodities, households will reduce their demand for 

domestic commodities in favour of imported commodities. This average 

price, computed in Equation 5.21 is a cost-share weighted Divisia index of 

composite commodities demanded by the economy-wide household 

adjusted for taste change.  

5.4.4.2 Foreign Demand for Sri Lankan Exports 

In the SLCGE-Tourism model, demands for commodity exports are tied to 

downward-sloping constant elasticity of foreign demand schedules. 

Commodity exports are classified into individual (set,c,TRADEXP) and 

collective exports (set,c,NTRADEXP). Main exports are modelled 

individually, whereas exports that do not mainly respond to prices, like 

service exports, are modelled collectively. Excerpt 5.8 presents equations 

for export demands for different commodities.  

Equation 5.23 specifies that foreign demand for each individual export 

commodity, x4(c), is inversely related to that commodity’s foreign currency 

price, pf4(c). This price is converted into local currency price, p4(c), in 

Equation 5.22 via the nominal exchange rate, phi. In contrast, commodity 

exports within the collective group all move together. They form a Leontief 

aggregate (x4_ntrad) in Equation 5.24. Then, demand for this aggregate is 

related to its average price, p4_ntrad, (computed in Equation 5.25) via a 
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constant elasticity of demand (CED) curve shown in Equation 5.26, which 

is similar to those for individual exports. 

Excerpt 5.8: Export Demands 

 

Equations 5.23 and 5.26 allow exports of particular commodities to be 

shocked via shifts in foreign export demand schedules. For individual 

exports, this is made possible by the shift variables, f4p(c) and f4q(c), 

which allow for vertical (price) and horizontal (quantity) shifts in export 

demand schedules, respectively. Analogously, the shift variables 

f4pntrad(c) and f4qntrad(c) allow for vertical and horizontal shifts in all 

commodities belonging to the collective export category. 

5.4.4.3  Government Demands 

Excerpt 5.9 describes the government demand. Equation 5.27 specifies 

government demand for each source-specific commodity, x5(c,s) as being 

dependent on two shift variables, f5(c,s) (government demand shift)and 

f5tot (overall shift term for government demands). These shift variables are 

introduced for flexibility since they respectively allow composition and 

! Export demands ! 

 

Equation 5.22  E_pf4  # Average price of individual export demand functions # 

(all,c,COM) pf4(c) = p4(c) - phi; 

Equation 5.23  E_x4A  # Individual export demand functions # 

(all,c,TRADEXP) x4(c) - f4q(c) = -ABS[EXP_ELAST(c)]*[pf4(c) - f4p(c)]; 

 

Equation 5.24 E_X4B  # Collective export demand functions # 

 (all,c,NTRADEXP) x4(c) - f4q(c) = x4_ntrad; 

 

Equation 5.25 E_p4_ntrad  # Average price of collective exports # 

 [TINY+V4NTRADEXP]*p4_ntrad = sum{c,NTRADEXP, V4PUR(c)*p4(c)}; 

 

Equation 5.26 E_x4_ntrad # Demand for collective export composite # 

  x4_ntrad - f4q_ntrad = -ABS[EXP_ELAST_NT]*[p4_ntrad - phi -  f4p_ntrad]; 
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total government demands to be changed. In other word, SLCGE - 

Tourism allows the analyst to implement exogenous shocks to specific 

government demand through shift variables such as f5tot, f5(c,s) and 

f5tot2 (the ratio between f5tot and x3tot (real household consumption)). 

Excerpt 5.9: Government Demands 

 

It is also possible to allow government demands to vary in response to 

changes in aggregate household consumption—i.e., greater household 

consumption requires more government services. For example, if f5tot is 

endogenous and f5tot2 exogenous, then Equation 5.28 forces f5tot to 

move with real aggregate household consumption, and so shifts 

government demands in Equation 5.27. 

5.4.4.4  Inventory Demands 

Demands for inventories are assumed to follow domestic production. 

Equation 5.29 specifies that the change in the volume of each source-

specific commodity going to inventories, delx6(c,s) is a fixed share 

(measured at current prices) of the change in domestic production of that 

commodity (x0com(c)). Nonetheless, it is possible to exogenize commodity 

demands going to inventories via the shift variable fx6(c,s). 

 

 

 
 

 

 

 

! Government demands ! 

 

Equation 5.27  E_x5 # Government demands #                               

(all,c,COM)(all,s,SRC) x5(c,s) = f5(c,s) + f5tot; 

Equation 5.28  E_f5tot # Overall government demands shift #                                      

f5tot = x3tot + f5tot2; 
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Excerpt 5.10: Inventory Demands 

 

In Equation 5.29, the variable LEVP0(c,s) is the current basic price of each 

source-specific inventory commodity. This price is initially set to one, 

indicating that the unit of measurement of inventories is base-period 

dollars-worth. It is updated in simulations via percentage changes in the 

basic price of each source-specific commodity, p0(c,s). The next equation, 

equation 5.30, defines the ordinary changes in the values of inventory 

demands, delV6(c,s), which are necessary to update the coefficient 

V6BAS(c,s). Note that the variables representing inventory demands in 

percentage changes and levels, delx6(c),s and delV6(c),s are defined as 

ordinary change variables since they may either be positive or negative.  

5.4.4.5  Demands for Margins 

The equations associated with margin demands, which are required to 

facilitate transfer of each source-specific commodity to each user, are 

detailed in Excerpt 5.11.  

 

 
 

 

 

 

 
 

 

 

 

 

 
 

 

! Inventory demands ! 

 

Equation 5.29  E_delx6 # Stocks follow domestic output #            

(all,c,COM)(all,s,SRC)  100*LEVP0(c,s)*delx6(c,s) = V6BAS(c,s)*x0com(c)  + fx6(c,s); 

Equation 5.30  E_delV6 # Update formula for stocks #               

(all,c,COM)(all,s,SRC)  delV6(c,s) = 0.01*V6BAS(c,s)*p0(c,s) + LEVP0(c,s)*delx6(c,s); 
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Excerpt 5.11: Margin Demands 

 

User-specific margin efficiency terms appear in all equations to allow for 

possible exogenous improvements in margin usage by each user. For 

example, customs related improvements to dispatch exportable 

commodities would result in a negative percentage change in the 

efficiency variable, a4mar(c,m) and so reduces the proportion of required 

of margin services (x4mar(c,m)) to deliver each exportable commodity to 

the port. 

5.4.5  Price System and Zero Profit Conditions 

The purchasers’ prices for each user—i.e., producers, investors, 

households, exporters, government—are detailed in Excerpt 5.12.  

 

 

 

! Margin demands ! 

 

Equation 5.31  E_x1mar  # Margins to producers #  

(all,c,COM)(all,s,SRC)(all,i,IND)(all,m,MAR)  x1mar(c,s,i,m) = x1(c,s,i) + 

a1mar(c,s,i,m); 

 Equation 5.32  E_x2mar  # Margins to investment # 

(all,c,COM)(all,s,SRC)(all,i,IND)(all,m,MAR)  x2mar(c,s,i,m) = x2(c,s,i) + 

a2mar(c,s,i,m); 

Equation 5.33  E_x3mar  # Margins to households #        

(all,c,COM)(all,s,SRC)(all,m,MAR)   x3mar(c,s,m)   = x3(c,s) + a3mar(c,s,m); 

 Equation 5.34  E_x4mar  # Margins to exports #    

(all,c,COM)(all,m,MAR)   x4mar(c,m)     = x4(c) + a4mar(c,m); 

 Equation 5.35  E_x5mar  # Margins to government #  

(all,c,COM)(all,s,SRC)(all,m,MAR)   x5mar(c,s,m)   = x5(c,s) + a5mar(c,s,m); 
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Excerpt 5.12: Purchasers’ Price and Zero Profit Conditions 

 

The rationale behind separate purchasers’ prices for each user is to 

account for the possibility of differing sales tax rates and margin costs 

across users. Purchasers’ prices are derived as the sum of values of basic 

price, commodity taxes, and margins. The basic prices of domestic 

commodities are the price received by producers, while basic values of 

imports are the price paid by importers, which include import duties.  

The price system provides for zero pure profits for all economic activities 

such as current production, capital creation, international trading, etc. 

This assumption provides that revenue per unit of output equates to cost 

per unit of output for every activity. Thus there are no pure profits in 

these activities. 

! Purchasers prices and zero pure profit ! 

 

Equation 5.36 E_p1 # Purchasers prices - producers # 

 (all,c,COM)(all,s,SRC)(all,i,IND) 

  [V1PUR(c,s,i)+TINY]*p1(c,s,i) =    [V1BAS(c,s,i)+V1TAX(c,s,i)]*[p0(c,s)+ t1(c,s,i)] 

  + sum{m,MAR, V1MAR(c,s,i,m)*[p0dom(m)+a1mar(c,s,i,m)]}; 

 

Equation 5.37 E_p2 # Purchasers prices - capital creators # 

 (all,c,COM)(all,s,SRC)(all,i,IND)   [V2PUR(c,s,i)+TINY]*p2(c,s,i) =  [V2BAS(c,s,i)+ 

V2TAX(c,s,i)]*[p0(c,s)+ t2(c,s,i)] + sum{m,MAR, V2MAR(c,s,i,m)* [p0dom(m) 

+a2mar(c,s,i,m)]}; 

 

Equation 5.38 E_p3 # Purchasers prices - households # 

 (all,c,COM)(all,s,SRC)   [V3PUR(c,s)+TINY]*p3(c,s) =    [V3BAS(c,s)+V3TAX(c,s)] 

*[p0(c,s)+ t3(c,s)] + sum{m,MAR, V3MAR(c,s,m)*[p0dom(m)+a3mar(c,s,m)]}; 

 

Equation 5.39 E_p4 # Zero pure profits in exporting # 

 (all,c,COM)   [V4PUR(c)+TINY]*p4(c) =    [V4BAS(c)+V4TAX(c)]*[pe(c)+ t4(c)] 

 + sum{m,MAR, V4MAR(c,m)*[p0dom(m)+a4mar(c,m)]}; 

 

Equation 5.40 E_p5 # Zero pure profits in distribution to government # 

 (all,c,COM)(all,s,SRC)   [V5PUR(c,s)+TINY]*p5(c,s) = [V5BAS(c,s)+V5TAX(c,s)] 

*[p0(c,s)+ t5(c,s)]  + sum{m,MAR, V5MAR(c,s,m)*[p0dom(m)+a5mar(c,s,m)]}; 

Equation 5.41 E_p0B # Zero pure profits in importing # 

(all,c,COM) p0(c,"imp") = pf0cif(c) + phi + t0imp(c); 
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5.4.5.1 Power of Taxes and Indirect Tax  

The SLCGE–Tourism model allows flexibility in the treatment of sales 

taxes imposed on each user. Excerpt 5.13 presents tax rate equations 

which permit exogenous changes in the power of tax rates imposed on 

each user.  

Excerpt 5.13: Tax Rate Equations 

 

5.4.6 Market Clearing Equations 

In general, economy-wide CGE models assume that prices adjust in a way 

that demand equates with supply, which clears all markets. Hence, under 

this assumption there is no excess supply or demand observed in the 

model. The market-clearing equations for the domestic goods market 

guarantee that the total supply of domestic goods equals the total 

domestic absorption of commodities from domestic sources and exports. A 

similar set of equations applies for imported commodities, and to ensure 

that the supply of primary factors equates to the corresponding demand. 

Excerpt 5.14 presents the market clearing conditions. Equations 5.41 and 

! Tax rate equations ! 

 

Equation 5.42 E_t1  # Power of tax on sales to intermediate # 

  (all,c,COM)(all,s,SRC)(all,i,IND)  t1(c,s,i)  = f0tax_s(c) + f1tax_csi; 

Equation 5.43 E_t2  # Power of tax on sales to investment # 

  (all,c,COM)(all,s,SRC)(all,i,IND)  t2(c,s,i)  = f0tax_s(c) + f2tax_csi; 

Equation 5.44 E_t3  # Power of tax on sales to households # 

  (all,c,COM)(all,s,SRC)   t3(c,s)    = f0tax_s(c) + f3tax_cs; 

Equation 5.45 E_t4A # Power of tax on sales to individual exports # 

  (all,c,TRADEXP)  t4(c)      = f0tax_s(c) + f4tax_trad; 

Equation 5.46 E_t4B # Power of tax on sales to collective exports # 

  (all,c,NTRADEXP)   t4(c)      = f0tax_s(c) + f4tax_ntrad; 

Equation 5.47 E_t5  # Power of tax on sales to government # 

  (all,c,COM)(all,s,SRC)   t5(c,s)    = f0tax_s(c) + f5tax_cs; 
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5.42 define total demand for domestically produced and imported 

commodities. 

Excerpt 5.14: Market Clearing Equations 

 

5.4.7 Miscellaneous Equations 

5.4.7.1 Gross Domestic Product (GDP) 

The nominal aggregates that make up income-side GDP are presented in 

Excerpt 5.15. These include totals of factor payments, the value of other 

costs, and the total yield from commodity taxes. The first three equations 

compute economy-wide factor payments to labour, capital and land.  

Equation 5.50 computes the percentage change in the aggregate wage bill 

as a share-weighted average of the percentage changes in the wage bill 

paid by each industry to each occupation type. Equation 5.51 computes 

the percentage change in the value of economy-wide capital as a share-

weighted average of the percentage changes in each industry’s value of 

capital rentals. In the same way, Equation 5.52 computes the percentage 

change in economy-wide land rentals. Equation 5.53 merely defines the 

percentage change in aggregate value of factor payments as a share-

weighted average of the percentage changes in nominal payment to each 

primary factor.  

 

 

! Market clearing equations ! 

 

Equation 5.48 E_p0A # Supply = Demand for domestic commodities # 

(all,c,COM) 0.01*[TINY+DOMSALES(c)]*x0dom(c) =sum{u,LOCUSER,delSale(c,"dom",u)}; 

 

Equation 5.49  E_x0imp # Import volumes # 

 (all,c,COM) 0.01*[TINY+V0IMP(c)]*x0imp(c) = sum{u,LOCUSER,delSale(c,"imp",u)}; 
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Excerpt 5.15: Factor Income and GDP 

 

The next four equations define the aggregate value of indirect taxes paid 

to the government. Equation 5.54 computes the percentage change in the 

value of economy-wide other cost tickets, while Equation 5.55 defines the 

ordinary change in total value of production taxes or subsidies. Equations 

5.56 and 5.57 respectively define the ordinary and percentage changes in 

indirect tax revenue collected by the government. Then, Equation 5.58 

defines the percentage change in nominal income-side GDP as a share-

weighted average of the percentage changes in nominal aggregate factor 

payments and indirect taxes. Excerpt 5.16 defines the aggregates which 

make up GDP from the expenditure side.  

! Factor incomes and GDP ! 

 

Equation 5.50  E_w1lab_io # Aggregate payments to labour #;V1LAB_IO*w1lab_io = 

sum{i,IND,sum{o,OCC, V1LAB(i,o)*[x1lab(i,o)+p1lab(i,o)]}}; 

Equation 5.51   E_w1cap_i  # Aggregate payments to capital #;V1CAP_I*w1cap_i = 

sum{i,IND, V1CAP(i)*[x1cap(i)+p1cap(i)]}; 

Equation 5.52   E_w1lnd_i  # Aggregate payments to land #; 

ID01[V1LND_I]*w1lnd_i = sum{i,IND, V1LND(i)*[x1lnd(i)+p1lnd(i)]}; 

Equation 5.53   E_w1prim_i # Aggregate primary factor payments #; 

V1PRIM_I*w1prim_i=V1LAB_IO*w1lab_io+V1CAP_I*w1cap_i+V1LND_I*w1lnd_i; 

Equation 5.54   E_w1oct_i  # Aggregate "other cost" ticket payments #; 

ID01[V1OCT_I]*w1oct_i = sum{i,IND, V1OCT(i)*[x1oct(i)+p1oct(i)]}; 

Equation 5.55   E_delV1PTX_i  # Ordinary change in all-industry production tax 

revenue #; delV1PTX_i = sum{i,IND,delV1PTX(i)}; 

Equation 5.56   E_delV0tax_csi  # Aggregate revenue from all indirect taxes #;  

delV0tax_csi =  delV1tax_csi + delV2tax_csi + delV3tax_cs + delV4tax_c + delV5tax_cs 

  + delV0tar_c + delV1PTX_i + 0.01*V1OCT_I*w1oct_i; 

Equation 5.57   E_w0tax_csi # Aggregate revenue from all indirect taxes #; 

[TINY+V0TAX_CSI]*w0tax_csi = 100*delV0tax_csi; 

Equation 5.58   E_w0gdpinc # Nominal GDP from income side #; 

V0GDPINC*w0gdpinc = V1PRIM_I*w1prim_i + 100*delV0tax_csi; 
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Excerpt 5.16: Expenditure-side GDP 

 

! GDP expenditure aggregates ! 
 

Investment 

Equation 5.59 E_x2tot_i  # Aggregate real investment expenditure #;                           

V2TOT_I*x2tot_i = sum{i,IND, V2TOT(i)*x2tot(i)}; 

Equation 5.60 E_p2tot_i  # Aggregate investment price index #;           

V2TOT_I*p2tot_i = sum{i,IND, V2TOT(i)*p2tot(i)}; 

Equation 5.61 E_w2tot_i  # Aggregate nominal investment #;   

            w2tot_i = x2tot_i + p2tot_i; 

Export 

Equation 5.62 E_x4tot # Export volume index #; 

V4TOT*x4tot = sum{c,COM, V4PUR(c)*x4(c)}; 

Equation 5.63 E_p4tot # Exports price index, local currency #; 

V4TOT*p4tot = sum{c,COM, V4PUR(c)*p4(c)}; 

Equation 5.64 E_w4tot # Local currency border value of exports #;      

w4tot = x4tot + p4tot; 

Government 

Equation 5.65  E_x5tot  # Aggregate real government demands #;   

V5TOT*x5tot = sum{c,COM, sum{s,SRC, V5PUR(c,s)*x5(c,s)}}; 

 

Equation 5.66  E_p5tot # Government price index #;       

V5TOT*p5tot = sum{c,COM, sum{s,SRC, V5PUR(c,s)*p5(c,s)}}; 

Equation 5.67  E_w5tot # Aggregate nominal value of government demands #; 

w5tot = x5tot + p5tot; 

Inventories 

Equation 5.68  E_x6tot # Aggregate nominal value of Inventories demands #;   

[TINY+V6TOT]*x6tot =100*sum{c,COM,sum{s,SRC,LEVP0(c,s)*delx6(c,s)}}; 

 

Equation 5.69  E_p6tot  # Inventories price index #; 

[TINY+V6TOT]*p6tot = sum{c,COM, sum{s,SRC, V6BAS(c,s)*p0(c,s)}}; 

Equation 5.70  E_w6tot # Aggregate nominal value of inventories #;     

w6tot = x6tot + p6tot; 

Import 

Equation 5.71  E_x0cif_c # Import volume index, C.I.F. weights #;   

V0CIF_C*x0cif_c = sum{c,COM, V0CIF(c)*x0imp(c)}; 

Equation 5.72  E_p0cif_c  # Imports price index, C.I.F., local currency #;         

V0CIF_C*p0cif_c = sum{c,COM, V0CIF(c)*[phi+pf0cif(c)]}; 

Equation 5.73  E_w0cif_c # C.I.F. local currency value of imports #;              

w0cif_c = x0cif_c + p0cif_c; 
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Excerpt 5.16: Expenditure-side GDP (cont’d) 

 

In contrast to equations deriving income-side GDP, a price and quantity 

index for each component of expenditure-side GDP is defined. Then, these 

two indices are summed to compute the nominal percentage changes 

associated with each expenditure component. 

5.4.7.2  Trade Balance, Basic Imports and Real Exchange Rate 

In the SLCGE - Tourism, the balance of trade (aggregate value of exports 

less imports) is expressed as a fraction of GDP. The balance of trade is 

computed in Equation 5.80 in Excerpt 5.16 as an ordinary change (delB), 

not a percentage change. The next three equations (5.81 to 5.83) define 

the percentage change in aggregate imports at basic (tariff-inclusive) 

prices. Equation 5.81 defines a quantity index for imports at basic prices, 

while Equation 5.82 defines a price index for basic imports. Summing 

these two indices results in the percentage change in the value of 

aggregate imports at basic prices (Equation 5.83). 

GNE 

Equation 5.74  E_x0gne # Real GNE #;                 

V0GNE*x0gne = V3TOT*x3tot + V2TOT_I*x2tot_i + V5TOT*x5tot +V6TOT*x6tot; 

Equation 5.75  E_p0gne # Real GNE #;                 

V0GNE*p0gne = V3TOT*p3tot + V2TOT_I*p2tot_i + V5TOT*p5tot +V6TOT*p6tot; 

Equation 5.76  E_w0gne # Nominal GNE #;                  

w0gne = x0gne + p0gne; 

GDP 

Equation 5.77  E_x0gdpexp # Real GDP from expenditure side #          

x0gdpexp = [1/V0GDPEXP]*[V3TOT*x3tot + V2TOT_I*x2tot_i + V5TOT*x5tot 

 + V6TOT*x6tot + V4TOT*x4tot - V0CIF_C*x0cif_c]; 

Equation 5.78  E_p0gdpexp # GDP price index, expenditure side #;          

p0gdpexp = [1/V0GDPEXP]*[V3TOT*p3tot + V2TOT_I*p2tot_i + V5TOT*p5tot 

 + V6TOT*p6tot + V4TOT*p4tot - V0CIF_C*p0cif_c]; 

Equation 5.79  E_w0gdpexp # Nominal GDP from expenditure side #;         

w0gdpexp = x0gdpexp + p0gdpexp; 
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Excerpt 5.17: Trade Balance, Basic Imports and Real Exchange Rate 

 

The terms of trade (TOT) index is defined in Equation 5.84 as the 

percentage change in the ratio of the export price index to the import price 

index (at c.i.f. prices). Equation 5.85 defines the real exchange rate (RER) 

as the ratio of the import price index at c.i.f. prices to the GDP deflator, so 

measuring changes in domestic prices relative to world prices. A positive 

percentage change in p0realdev implies RER devaluation with locally-

produced goods becoming relatively cheaper in the world market. 

5.4.7.3  Primary Factor Aggregates 

The next block of equations computes price and quantity measures of 

primary factors, which are used to compute GDP at factor cost. Excerpt 

5.18 begins by computing some quantity measures of employment, capital 

usage, and GDP at factor cost. These aggregates indicate the aggregate 

productive capacities of the relevant factors. 

! Trade balance and other indices ! 

 

Equation 5.80   E_delB # (Nominal balance of trade)/{nominal GDP} #; 

100*V0GDPEXP*delB=V4TOT*w4tot -V0CIF_C*w0cif_c-[V4TOT-V0CIF_C]*w0gdpexp; 

Equation 5.81   E_x0imp_c   # Import volume index, duty-paid weights #;      

x0imp_c = sum{c,COM, [V0IMP(c)/V0IMP_C]*x0imp(c)}; 

Equation 5.82   E_p0imp_c  # Value of imports plus duty #;          

p0imp_c = sum{c,COM, [V0IMP(c)/V0IMP_C]*p0(c,"imp")}; 

Equation 5.83   E_w0imp_c   # Duty-paid imports price index, local currency #;    

w0imp_c = x0imp_c + p0imp_c; 

Equation 5.84   E_p0toft  # Real devaluation #;           

p0toft = p4tot - p0cif_c; 

Equation 5.85   E_p0realdev  # Terms of trade #;           

p0realdev =  p0cif_c - p0gdpexp; 
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Equation 5.86 defines the percentage change in each industry’s composite 

labour input, employ (i), as a share-weighted average of the percentage 

changes in occupation labour inputs. The percentage change in aggregate 

employment, employ_i, is determined in Equation 5.87 as a share-

weighted average of the percentage change in each industry’s composite 

labour input.  

Excerpt 5.18: Primary Factor Aggregates 

 

The percentage change in the quantity of economy-wide capital or gross 

operating surplus (GOS) is computed in Equation 5.88 as a share-

weighted sum of the percentage change in each industry’s capital input. 

The same formulation is used in Equation 5.89 to compute the percentage 

change in aggregate land input. Equation 5.90 determines the percentage 

 ! Primary factor aggregates ! 

 

Equation 5.86   E_employ  # Employment by industry: wage bill weights #;         

(all,i,IND) ID01[V1LAB_O(i)]*employ(i) = sum{o,OCC, V1LAB(i,o)*x1lab(i,o)}; 

Equation 5.87   E_employ_i # Aggregate employment: wage bill weights #; 

V1LAB_IO*employ_i = sum{i,IND, V1LAB_O(i)*employ(i)}; 

Equation 5.88   E_x1cap_i  # Aggregate capital stock, rental weights #;      

V1CAP_I*x1cap_i   = sum{i,IND, V1CAP(i)*x1cap(i)}; 

Equation 5.89   E_x1lnd_i  # Aggregate land stock, rental weights #; 

ID01[V1LND_I]*x1lnd_i   = sum{i,IND, V1LND(i)*x1lnd(i)}; 

Equation 5.90    E_x1prim_i # Aggregate primary factor use (excludes tech change) #; 

V1PRIM_I*x1prim_i =  [V1LAB_IO*employ_i + V1CAP_I*x1cap_i + V1LND_I*x1lnd_i]; 

Equation 5.91    E_p1lab_io # Average nominal wage #; 

V1LAB_IO*p1lab_io = sum{i,IND, sum{o,OCC, V1LAB(i,o)*p1lab(i,o)}}; 

Equation 5.92    E_realwage # Average real wage #;             

realwage = p1lab_io - p3tot; 

Equation 5.93   E_p1cap_i  # Average capital rental #;           

V1CAP_I*p1cap_i   = sum{i,IND, V1CAP(i)*p1cap(i)}; 

Equation 5.94   E_p1lnd_i # Average land rental #;    

ID01[V1LND_I]*p1lnd_i   = sum{i,IND, V1LND(i)*p1lnd(i)}; 

Equation 5.95    E_p1prim_i # Index of factor cost (excludes tech change) #; 

V1PRIM_I*p1prim_i = V1LAB_IO*p1lab_io + V1CAP_I*p1cap_i + V1LND_I*p1lnd_i; 
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change in the aggregate primary factor input as a share-weighted average 

of the percentage changes in the quantity of each factor input. 

The next five equations compute price indices for each primary factor 

input. Equation 5.91 calculates the percentage change in aggregate 

labour cost index as a share-weighted average of each industry’s labour 

cost index. Equation 5.92 computes the real wage as the ratio of aggregate 

nominal wage to the consumer price index. Equation 5.93 computes the 

percentage change in the economy-wide rental price of capital as a share-

weighted average of the percentage change in each industry’s rental price 

of capital. The same formulation is used in Equation 5.94 to calculate 

average land rental prices. Equation 5.95 determines GDP at factor cost, 

as a share-weighted average of the percentage changes in the price index 

of each primary factor input. 

5.4.7.4 Investment and Rates of Return 

We now explain Excerpt 5.19 which contains equations determining x2tot, 

the amount of new capital stock created for each industry. Equation 5.96 

defines the percentage change in an industry’s planned investment to 

capital ratio, ggro(i), as the ratio of the percentage changes of that 

industry’s total investment, x2tot(i), relative to its capital input, x1cap(i). 

Equation 5.97 determines the percentage change in each industry’s gross 

rate of return, gret(i). It is computed as the ratio of industry i’s rental price 

of capital, p1cap(i), and the average purchaser’s price for that industry’s 

capital creation, p2tot(i). Equation 5.98 provides an alternative 

mechanism by which aggregate investment can be linked to changes in 

aggregate real household consumption. The next Equation, 5.99 allows 

total capital to be fixed in aggregate but potentially mobile between 

sectors. Activating this equation makes industry-specific real returns to 

capital, gret(i), move together (they all follow capslack).  
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Excerpt 5.19: Investment Equations 

 

In comparative static applications, the amount of new capital stocks 

created for each industry is determined by one of three alternative rules. 

The first rule, shown in Equation 5.100, relates an industry’s capital 

creation, ggro(i), to its profitability. That is, relatively more profitable 

industries (higher gret(i)) would attract more investment ,ggro(i). The shift 

variable, finv1(i), allows for exogenous increases in investment, while the 

variable invslack, if endogenous, will adjust to accommodate some 

economy-wide constraints. The second rule allows investment for each 

industry to be determined by other factors not related to profitability, say 

government policy. Equation 5.101 causes investments in these 

industries to follow national investment, x2tot_i. Exogenizing the shift 

variable finv2(i) activates this mechanism. The third rule shown in 

Equation 5.102 is used for long run comparative static simulations. It 

fixes capital growth rates, if the shift variable finv3(i) is exogenous. 

 ! Investment equations ! 

 

Variable 

Equation 5.96  E_ggro(i) # Gross growth rate of capital = Investment/capital #      

(all,i,IND) ggro(i) = x2tot(i) - x1cap(i); 

Equation 5.97  E_gret # Gross rate of return = Rental/[Price of new capital] #        

(all,i,IND) gret(i) = p1cap(i) - p2tot(i); 

Equation 5.98  E_f2tot  # Ratio, investment/consumption #           

(all,i,IND) x2tot_i = x3tot + f2tot; 

Equation 5.99  E_fgret # Equation to force rates of return to move together # 

 (all,i,IND) gret(i) = fgret(i) + capslack; 

Equation 5.100  E_finv1 # DPSV investment rule # 

 (all,i,IND) ggro(i) = finv1(i) + 0.33*[2.0*gret(i) - invslack]; 

Equation 5.101  E_finv2 # Alternative rule for "exogenous" investment industries # 

 (all,i,IND) x2tot(i) = x2tot_i + finv2(i); 

Equation 5.102  E_finv3 # Alternative long-run investment rule # 

 (all,i,IND) ggro(i) = finv3(i) + invslack; 
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5.4.7.5 Labour Market Equilibrium 

There is a no theory of labour supply thus, the analyst the option of 

setting employment exogenously, with market-clearing wage rates 

determined endogenously, or setting wage rates (real or nominal) 

exogenously, allowing employment to be demand determined.  

Excerpt 5.20: Labour Market Equations 

 

Aggregate labour demand for each occupation is computed in Equation 

5.103 as a share-weighted average (over industries) of the percentage 

changes in each labour input. This aggregate may be held constant in 

long run simulations. 

Equation 5.104 computes a reporting variable: aggregate employment by 

occupation. Again, it is a share-weighted average (over industry 

employments) which uses wage bill weights. The average nominal wage for 

each occupation type, p1lab_i(i,o), is computed in Equation 5.105 as a 

wage bill share-weighted average of the percentage changes in wages paid 

by each industry to each occupation. 

 

! Labour market ! 

 

Equation 5.103  E_x1lab_i # Demand equals supply for labour of each skill # 

  (all,o,OCC) V1LAB_I(o)*x1lab_i(o) = sum{i,IND, V1LAB(i,o)*x1lab(i,o)}; 

 Equation 5.104  E_p1lab   # Flexible setting of money wages # 

  (all,i,IND)(all,o,OCC)     p1lab(i,o)= p3tot + f1lab_io + f1lab_o(i) + f1lab_i(o) + f1lab(i,o); 

Equation 5.105   E_p1lab_i # Average wage of occupation # 

  (all,o,OCC) V1LAB_I(o)*p1lab_i(o) = sum{i,IND, V1LAB(i,o)*p1lab(i,o)}; 
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5.5 Modelling the Tourism Sector 

As noted previously, in an I-O table, a conventional sector purchases 

intermediate inputs from other sectors, primary factors such as labour, 

land and capital and then produces an output. This output is sold to 

other sectors as their intermediate input - to household sector for 

consumption, to capital creators, to the government sector for its use and 

to the rest of the world as exports. However, tourism acts in a different 

way than conventional I-O sectors in an economy. The tourism sector 

does not sell its output to other sectors as an intermediate input and 

neither does this sector purchase primary factors directly. The tourism 

sector purchases components of the tourism product from domestic 

industries and import the rest. It is only sold to the final demand sector 

as tourism export. 

Madden et al. (2000) incorporate 'intermediate tourism sectors' as dummy 

sectors that purchases a range of commodities from other sectors within 

the economy, they combine them and then sell the resultant composite 

commodity to a relevant final demand sector. This approach combines 

adequately both the demand and supply sides of tourism. In other words, 

the dummy sector has no explicit production of an output, thus it does 

not purchase primary factors. However, this sector purchases 

intermediate inputs, utilises margin services and pays taxes on purchases 

(Ihalanayake, 2012). Therefore, the dummy sector is defined based on its 

purchases of different components of composite tourism product from 

other sectors. These components include accommodation, transport, food, 

entertainment and other components of the tourism product from relevant 

sectors. This approach recognises the real nature of tourism in an 

economy-wide setting where the tourism sector interacts with other 

intermediate and final demand sectors while responding to relative price 

changes. This approach has become popular among researchers For 
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example, see Madden et al. (2000), Clark et al (2004), Ihalanayke (2012) 

and Pham and Dwyer (2013).  

5.5.1 Modification of Data Structure 

In order to explain the way in which tourism is incorporated into the 

SLCGE–Tourism model, it is important to explain how the above 

mentioned dummy sector approach is used to modify the conventional I-O 

database. The basic conventional Sri Lankan I-O data base is modified 

and following the dummy sector approach used in the above mentioned 

studies the analyst is able to address tourism related issues in Sri Lanka 

by using the SLCGE–Tourism.  

To explain the procedure of modification of the I-O database, firstly, a 

typical aggregated three sector I-O data base is given in Figure 5.9. In this 

figure all intermediate users (aggregated as Agriculture, Manufacture and 

Services sectors) and final users are represented by columns.  

 

Figure 5.9  Structure of a Typical Aggregated Input Output Database 

GDP can be calculated using both expenditure and income approaches 

using entries given in Figure 5.9 as shown below.  

GDP from the expenditure side = C+I+G+X-M 

(where total household consumption is C, total investment is I, total 

government consumption, G, total export is E and total imports is 

M) and 

Agric Manuf Servi HhdCon Gov Con CapFom Invnt Export Total

Agric XX XX XX XX XX XX XX XX XXX

Manuf XX XX XX XX XX XX XX XX XXX

Servi XX XX XX XX XX XX XX XX XXX

Tot. Cost & Sale XXX XXX XXX XXX XXX XXX XXX XXX XXXX

Tax - Subs XX XX XX XX XX XX XX XX XXX

WageSaly XX XX XX XXX

OperSupl XX XX XX XXX
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GDP from the income side = ER + OS + TX  

(where the total wages bill is ER, total gross operating surplus is 

OS, and total net product taxes is TX). 

The conventional I-O table given in Figure 5.9 does not include tourism as 

an industry explicitly. In order to recognise the tourism sector and its 

interaction with other intermediate sectors and final users, the tourism 

dummy sector is included by modifying the conventional I-O data 

framework. In particular Figure 5.10 presents the modified table. 

 

Figure 5.10  Structure of Input Output Database after Incorporating the International 
Tourist (InTour) sector  

Source followed by Ihalanayake (2012) 

 

Agric Manuf Servi HhdCon Gov Con CapFom Invnt Export Total InTour

Agric XX XX XX XX XX XX XX XX XXX XX

Manuf XX XX XX XX XX XX XX XX XXX XX

Servi XX XX XX XX XX XX XX XX XXX XX

Tot. Cost & Sale XXX XXX XXX XXX XXX XXX XXX XXX XXXX XXX

Tax - Subs XX XX XX XX XX XX XX XX XXX

WageSaly XX XX XX XXX

OperSupl XX XX XX XXX

Agric Manuf Servi InTour HhdCon Gov Con CapFom Invnt Export Total

Agric XX XX XX XX XX XX XX XX XX XXX

Manuf XX XX XX XX XX XX XX XX XX XXX

Servi XX XX XX XX XX XX XX XX XX XXX

InTour XXX XXX

Tot. Cost & Sale XXX XXX XXX XXX XXX XXX XXX XXX XXXX

Tax - Subs XX XX XX XX XX XX XX XX XX XXX

WageSaly XX XX XX XXX

OperSupl XX XX XX XXX
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As shown in Figure 5.10, a new dummy industry can be created as 

“InTour” sector in order to represent international tourism, by keeping 

most of the entries in the traditional I-O table intact. The InTour sector is 

created by disaggregating the exports column into international tourism 

expenditure and non-tourism export earnings. InTour does not need to 

purchase primary inputs since the sector is acting as a “middle men” 

(Ihalanayake, 2012). Therefore, InTour is only purchased by the export 

sector. 

5.5.2 Theoretical Structure of the Tourism Extension 

This section explains the way tourism is modelled in the SLCGE – 

Tourism by using both the supply side and demand side. As explained in 

the above section, a new sector labelled as “InTour” is created for the 

tourism sector in the I-O database of the SLCGE – tourism model and it is 

incorporated into the intermediate matrix. Thus, the tourism sector 

operates in very similar ways to the production technology of other 

conventional sectors. For instance, the input technology of this sector 

follows the same theory as that of conventional sectors. A schematic view 

of the input technology of the tourism sector is shown in Figure 5.11. 
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Figure 5.11  Schematic View of the Input Technology of the Tourism 

Sectors 

The input technology is modelled in a two-level nesting structure. At the 

top level. tourism sectors purchase a composite product (a range of goods 

and services) from tourism-related sectors. The composite product is 

selected using a Leontief production function. This implies that the 

proportion of each good and service within the composite tourism product 

is fixed. The second level explains the technology that deals with the cost 

minimisation issue. This implies that the tourism sectors can substitute 

between domestically produced and imported goods in response to relative 

price changes. The commodity composite is selected using a CES 

(constant elasticity of substitution) function. However, as shown in Figure 

5.11, the theory of substitution is not applied to services since they are 

only sourced domestically. Furthermore, the figure shows that tourism 
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sectors do not use primary factors in production, as they are dummy 

sectors. 

On the demand side, although there are two type of demand in tourism 

namely, international tourism and domestic tourism demand, only 

international tourism demand is considered for this study. International 

tourism demand is modelled similarly to export demand for other goods 

and services and thus it is assumed that tourism demand is inversely 

related to the foreign currency price of international tourism. Tourism 

export is modelled individually as well as collectively. Therefore, 5.22 and 

5.23 equations of Excerpt 5.7.1 are applicable to in relation of tourism 

Export demand.  

Equation 5.23 specifies that foreign demand for tourism export, x4(c), is 

inversely related to that commodity’s foreign currency price, pf4(c). This 

price is converted into local currency price, p4(c), in Equation 5.22 via the 

nominal exchange rate, phi. 

Excerpt 5.8.1 Export Demands 

 

! Export demands ! 

 

Equation 5.22  E_pf4  # Average price of individual export demand functions # 

(all,c,COM) pf4(c) = p4(c) - phi; 

Equation 5.23  E_x4A  # Individual export demand functions # 

(all,c,TRADEXP) x4(c) - f4q(c) = -ABS[EXP_ELAST(c)]*[pf4(c) - f4p(c)]; 

 

Equation 5.24 E_X4B  # Collective export demand functions # 

 (all,c,NTRADEXP) x4(c) - f4q(c) = x4_ntrad; 

 

Equation 5.25 E_p4_ntrad  # Average price of collective exports # 

 [TINY+V4NTRADEXP]*p4_ntrad = sum{c,NTRADEXP, V4PUR(c)*p4(c)}; 

 

Equation 5.26 E_x4_ntrad # Demand for collective export composite # 

  x4_ntrad - f4q_ntrad = -ABS[EXP_ELAST_NT]*[p4_ntrad - phi -  f4p_ntrad]; 
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5.6 Concluding Remarks 

The chapter has provided a complete description of the theoretical 

structure of the SLCGE-Tourism including all equations and variables by 

using relevant Excerpts for different blocks of equations in the TABLO file 

associated with the GEMPACK software used to operationalise the model. 

It is important to note here that the description of the model in this 

chapter follows closely the ORANI–G documentation of Horridge (2014). 

The incorporation of tourism using the dummy sector approach into an 

ORANI type CGE model as an extension and can be considered as the 

main contribution of this study to the CGE modelling literature for Sri 

Lanka. This is a clear departure from the traditional methods used for 

tourism modelling in Sri Lanka. In Chapter 7, this model will be used to 

simulate the economic impact of the tourism boom in post-war Sri Lanka. 

In order to implement the model developed in this chapter we require a 

modified I-O database. The next chapter describes the database 

preparation required in order to use the SLCGE-Tourism model for policy 

simulations. 
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CHAPTER SIX 

CONSTRUCTION OF THE DATA BASE FOR SLCGE-TOURISM 

MODEL 

6.1 Introduction  

The purpose of this chapter is to construct the necessary database in 

order to implement the SLCGE - Tourism model developed in the previous 

chapter. In common with any other CGE modelling exercise, two types of 

data are necessary to implement the model. Firstly, an economy-wide 

input-output (I-O) database or a Social Accounting Matrix (SAM) is 

required. In this study only an I-O database is used and there is no need 

to use a SAM since there is no focus on distributional issues. A recently 

compiled and unpublished I-O table (Bandara, 2014) is used in this study 

with some modifications to incorporate the tourism dummy sector 

introduced in the previous chapter. This will be a contribution in terms of 

data assembly and use. Secondly, values for different elasticity 

parameters are necessary to implement the model. There is no attempt to 

estimate different elasticities in this chapter since our focus is on 

demonstration of the usefulness of introducing a dummy sector for 

tourism. As a result the elasticity values employed in other Sri Lankan 

CGE studies will be used to implement our model. 

The rest of this chapter is organised as follows. Section two briefly 

introduces the I-O table for the Sri Lankan economy as the primary 

database of this study. Section three outlines the behavioural parameters 

used by the model. Section four describes the transformation procedure 

needed to turn the original I-O database for Sri Lanka into a database 

which is suitable to implement the SLCGE – Tourism model developed in 

the previous chapter. The construction of tourism consumption data for 
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the dummy sector is documented in detail in section 6.5. Finally, section 

6.6 illustrates the mechanism that merges the new tourism database to 

the core database. The final section concludes the chapter. 

6.2 Sri Lankan Input-Output Table for the Year 2006 

An Input–Output (I-O) table is an integral part of the system of national 

accounts in any economy. It provides a detailed picture of a country’s 

entire production structure focusing on the inter-relation between supply 

and use of products. In other words, it provides a ‘snap shot’ of an 

economy by placing the focus on a detailed view of an economy at one 

moment in time. Input-output tables provide the major part of databases 

for the construction of CGE models.  

Sri Lanka has seen a number of I-O tables compiled since 1963 at 

irregular intervals (see Bandara and Kalegama, 2008 for a detailed servey 

on compilation of I-O table and SAMs for Sri Lanka). The latest published 

I-O table for Sri Lanka is for the year 2000. It is not suitable for this study 

since it is outdated. Recently, however, an unpublished I-O table has been 

constructed for the year 2006 by the National Account Division of the 

Department of Census and Statistics in 2014 with funding from the Asian 

Development Bank (ADB)(Bandara, 2014). This table is the most recent 

and suitable I-O database to analyse the post-war tourism impact on the 

Sri Lankan economy since the database reflects the structure of the 

economy at the beginning of the tourism boom.  

The I-O table of the Sri Lankan economy used in this study is a 

symmetric industry-by-industry table for the benchmark year 2006. It 

distinguishes 64 commodities and 64 industries and there is one-to-one 

relationship between industries and commodities. Transactions are 

valued at basic prices. This database provides an import matrix, a matrix 

and margins matrixes separately. There are four margin matrixes namely 
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Wholesale and Retail Trade services, Land Transport services, Water 

Transport services and Air Transport services. Table 6.1 presents a 3-

sector aggregate of the 64-sector conventional IO table, wherein the 

columns show intermediate input demands for three commodities by 

industries and demands for commodities by final users, while rows show 

supplies commodities to different users and the components of gross 

value added.            

Table 6.1  The 3-Sector Aggregated 64-Sector Conventional I-O Table (LKR: Millions) 

 

Table 6.1 reveals the inter-relationship among agents in the Sri Lankan 

economy. There are four quadrants in the I-O table. Quadrant I indicates 

the intermediate inputs used in production of other goods and services. 

Quadrant II provides details on the sales of goods and services to final 

users or consumption of goods and services by final users. These two 

quadrants show the structure of commodity purchases by industries and 

final users. Quadrant III includes the use of primary inputs in production. 

It shows the employment of gross primary factors (taxes – subsidy, wages 

and salaries and net operating surplus) by industries to transform 

commodity inputs into outputs. Finally, Quadrant IV, although not 

important, includes taxes paid by final users and flows of second hand 

goods. In addition, imports for each industry and final uses are presented 

separate row in the bottom.  

Agric Manuf Servi HhdCon Gov Con CapFom Invnt Export Total

Agric 17,119 193,625 9,902 215,339 2,342 21,809 68,490 528,626

Manuf 35,913 221,347 229,413 540,840 464,461 10,352 408,272 1,910,598

Servi 51,216 258,491 397,373 46,276 446,784 45,364 24,966 367,961 2,338,431

104,248 673,463 636,688 1,502,455 104,248 512,167 57,127 104,248 4,777,655

Tax - Subs 2,321 56,352 80,888 63,190 4,282 46,637 5,483 40,653 295,164

WaeSalay 161,219 418,159 935,357 ,514,734 

OperSupl 229,410 397,694 501,675 1,128,779

GDP 2,938,677

Imports 36,068 364,934 183,822 407,971 372 172,105 28,723 1,193,995
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6.3 Elasticity Parameters in Sri Lanka 

In addition to the core data sourced from the l-O tables, a wide range of 

elasticity parameters are required in order to implement a CGE model. 

The behavioural parameters in the SLCGE - Tourism model mainly 

consist of elasticities for substitution between domestic and imported 

sources (Armington elasticities) of commodities, elasticities of substitution 

between primary factors, household expenditure parameters, and export 

demand elasticities. Usually, CGE modellers use various methods to 

gather elasticity parameters. The econometrics estimation of elasticity 

parameters using cross sectional or time series data would be the most 

ideal method. However, due to constraints (such as time and lack of data 

availability with respect to time series and cross sectional series needed) 

the econometrics estimation of elasticities was not possible in this study. 

This study, therefore, adopts readily available elasticity parameters that 

have been used in previous Sri Lankan CGE models by using the Global 

Trade Analysis Project1 (GTAP) database. After mapping the GTAP 

classification into 64 commodities (and sectors) in the model, we assign 

values for elasticities as in the GTAP 6 and 8 database.2 Table 6.2 shows 

values of elasticities used by SLCGE – Tourism model. 

 

 

 

                                       

1. The Global Trade Analysis Project (GTAP) is a global network of researchers and policy makers 

conducting quantitative analysis of international policy issues. GTAP is coordinated by the 
Center for Global Trade Analysis in Purdue University's Department of Agricultural Economics. 

2 In order to develop SLCGE-Tourism model, a 2006 version of the Sri Lankan I-O Table was used. 

As a result elasticities are suitable in the 2006 GTAP version rather than the latest version. 

https://www.gtap.agecon.purdue.edu/about/project.asp
https://www.gtap.agecon.purdue.edu/about/project.asp
https://www.gtap.agecon.purdue.edu/about/project.asp
https://www.gtap.agecon.purdue.edu/about/center.asp
http://www.purdue.edu/
http://www.agecon.purdue.edu/
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Table 6.2 Elasticities used by SLCGE – Tourism model 

Sectors 
Elasticise 

Primary Factor Armington Expenditure Export 

1 Paddy 0.25 5.05 0.56 -10.10 

2 Maize 0.25 1.30 0.56 -2.60 

3 OtherCereals 0.25 1.30 0.56 -2.60 

4 Potatoes 0.25 1.85 0.56 -3.70 

5 OthVegetable 0.25 1.85 0.56 -3.70 

6 Coconut 0.25 2.45 0.56 -4.90 

7 Tea 0.25 3.25 0.56 -6.50 

8 Rubber 0.25 3.25 0.56 -6.50 

9 Fruit 0.25 1.85 0.56 -3.70 

10 OthBev_Spice 0.25 3.25 0.56 -6.50 

11 LivStok_Diry 0.25 2.00 1.15 -4.00 

12 OthAgric_Hun 0.25 1.30 0.84 -2.60 

13 Logging 0.20 2.50 1.15 -5.00 

14 Firewood 0.20 1.25 0.84 -2.50 

15 Fish 0.20 1.25 0.84 -2.50 

16 Ming_Qurying 0.20 0.90 1.15 -1.80 

17 MetFhFrtVgPr 1.12 3.30 0.74 -6.60 

18 DairyProduct 1.12 3.65 0.84 -7.30 

19 GrainMilProd 1.12 2.60 0.56 -5.20 

20 OtherFodProd 1.12 2.00 0.74 -4.00 

21 Beverages 1.12 3.30 0.74 -6.60 

22 TobaccoProd 1.12 3.65 0.84 -7.30 

23 Textiles 1.12 2.60 0.56 -5.20 

24 OtherTextile 1.12 2.00 0.96 -4.00 

25 Knt_CrocFabr 1.26 3.70 0.96 -7.40 

26 WearigAparel 1.26 3.75 0.96 -7.50 

27 LethPro_Fotw 1.26 4.05 0.96 -8.10 

28 WoodProducts 1.26 3.40 1.15 -6.80 

29 PapProPriPub 1.26 2.95 1.15 -5.90 

30 RefinPetrPro 1.26 2.10 1.05 -4.20 

31 BasicChemls 1.26 2.95 1.15 -5.90 

32 OthChemlProd 1.26 3.30 1.15 -6.60 

33 RubberProdut 1.26 3.30 1.15 -6.60 

34 PlsticProdut 1.26 3.30 1.15 -6.60 

35 NonMetMinPro 1.26 2.90 1.15 -5.80 

36 BasicMetals 1.26 2.95 1.15 -5.90 

37 StrFabMetPro 1.26 3.75 1.15 -7.50 

38 GenPurpMachn 1.26 4.05 1.15 -8.10 

39 Sp_domMachin 1.26 4.05 1.15 -8.10 
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40 Computers 1.26 4.40 1.15 -8.80 

41 ElecMotr_Eqp 1.26 4.05 1.15 -8.10 

42 EltronCompon 1.26 4.40 1.15 -8.80 

43 MedOptPhoEqp 1.26 4.05 1.15 -8.10 

44 TransportEqp 1.26 4.30 1.05 -8.60 

45 Furniture 1.26 3.40 1.15 -6.80 

46 Manfacturing 1.26 3.75 1.15 -7.50 

47 ReNmetWstScr 1.26 3.75 1.15 -7.50 

48 Electricity 1.26 2.80 1.13 -5.60 

49 Water 1.26 2.80 1.13 -5.60 

50 Construction 1.40 1.90 1.13 -3.80 

51 Trd_RepirWrk 1.68 1.90 1.28 -3.80 

52 Hotel_Restut 1.68 1.90 1.28 -3.80 

53 LndTrp_Pipln 1.68 1.90 1.06 -3.80 

54 WaterTranspt 1.68 1.90 1.05 -3.80 

55 AirTransport 1.68 1.90 1.05 -3.80 

56 Sup_AuxTranp 1.68 1.90 1.05 -3.80 

57 Post_Telcomm 1.68 1.90 1.05 -3.80 

58 FinIntemdion 1.68 1.90 1.99 -3.80 

59 Insu_PensFud 1.68 1.90 1.98 -3.80 

60 RealEstAcvit 1.68 1.90 1.99 -3.80 

61 PubAdmin_Def 1.68 1.90 1.18 -3.80 

62 Education 1.68 1.90 1.19 -3.80 

63 Helt_SociWrk 1.68 1.90 1.19 -3.80 

64 OtherService 1.68 1.90 1.15 -3.80 

 

6.4 I-O Table Transformation in to CGE Framework 
(ORANI-G format) 

Following the ORANI-G format this section describes the procedure 

employed for transforming the conventional Sri Lankan I-O table of 2006 

to a more detailed I-O database which is required for the SLCGE - 

Tourism model developed in the previous chapter.  

6.4.1 Structure of the Schematic Representation of I-O Table 

In order to implement the Sri Lankan model with the 2006 I-O database, 

it is required to prepare the data into the standard ORANI-G data flows. 
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Figure 6.1 presents the structure of the standard ORANI-G flows 

database. It provides the capacity to facilitate detailed structural analysis. 

In another words, Figure 6.1 depicts more disaggregated data matrices 

than a conventional input-output table. It disaggregates commodities by 

source, treatment of sales taxes and mark-ups. The entries in each 

column represent the structure of the purchases of commodities made by 

the agents identified in the relevant column heading. This disaggregated 

and detailed data structure has some broader analytical advantages.  

Firstly, each commodity (64 commodities) is available from both from 

domestically produced and imported sources. Therefore, supply of 

commodities can now be obtained from two sources, either locally or 

imported from abroad. In addition the use of commodities can also be 

categorised by source. Figure 6.1 shows that commodities, .produced 

domestically or imported, are used by industries for inputs in current 

production as V1BAS and capital formation as V2BAS as well as they are 

consumed by households as V3BAS and the government as V5BAS. In 

addition export of the commodities shown as V4BAS and change in 

inventories as V6BAS. All these are valued at basic prices. 
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Figure 6.1  Structure of the Standard ORANI-G Flows Database 

Adapted from (Harrison and Horridge, 2001) 
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Secondly, four domestically produced services including wholesale and 

retail trade services, land transport services, water transport services and 

air transport services are also classified as margin commodities, which 

are responsible for transferring commodities from producers to various 

users such as industries, investors, households, exporters and the 

government. In Figure 6.1, these margins are shown in a four dimension 

matrix (64x64x2x4) as VIMAR for industries, V2MAR for investors, 

V3MAR for households, V4MAR for exports and V5MAR for the 

government. Thirdly, the payment of commodity taxes associated with 

each agent’s purchase can be identified as payable by producers (VITAX), 

investors (V2TAX), households (V3TAX), exporters (V4TAX) and the 

government (V5TAX) in Figure 6.1. Finally, in addition to intermediate 

inputs, current production utilises primary factors and these are shown 

in Figure 6.1 as labour (VILAB), fixed capital (VICAP), agricultural land 

(VILND) and production subsidies or taxes known as “other costs” (VIOCT) 

which include various miscellaneous expenses of production.  

In addition, Figure 6.1 also presents two satellite matrices, showing the 

MAKE matrix and import tariff revenue matrix. The MAKE matrix provides 

the details amount of commodities produced by each industry.  

The main part of Figure 6.1 (excluding primary factors) is known as the 

absorption matrix and each cell of this represents a matrix of data 

identified by the name which appears in the figure. For instance, VIBAS is 

a three-dimensional matrix (64x64x2) of the flows of C commodities (64) 

to I industries (64) by sources (2). The transformed I-O absorption matrix 

respects three balance conditions. First, for each industry, total cost of 

production equals its total value of commodity output (column sum of the 

MAKE matrix). Second, for each commodity, total production equals the 

value of total sales (row sum of the MAKE matrix). Third, since the Sri 
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Lankan I-O table is symmetric, the pure profit condition confirms that for 

each sector, total sales equals total output. 

6.4.2 I-O Data Transformation  

It is necessary to implement a particular data transformation process to 

derive the database described in Figure 6.1 from conventional I-O data 

matrices developed for the Sri Lankan economy for the year 2006 by the 

Department of Census and Statistics in Sri Lanka. Figure 6.2 presents an 

overview of this transformation process and linking the database with the 

SLCGE - Tourism model. As shown in Figure 6.2, it involves a number of 

computer programs developed using GEMPACK software. 

As described earlier, to implement the SLCGE –Tourism model developed 

in the previous chapter the GEMPACK software package is used in this 

study. The main program of the package is known as TABLO and it will be 

used to assemble the database and convert the equation system of the 

model into computer readable format. In order to assemble the database 

for the model, it is necessary to prepare data files in Header Array file 

format that GEMPACK programs are able to read.  
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Figure 6.2  Overview of Data Preparation Steps (adapted from (Harrison and Horridge, 

2001) 

As shown in Figure 6.2, there are two steps in preparing required data 

files. The first step is to prepare the ‘Rawdata.har’ file which consists of all 

conventional I-O database and parameters in excel or text formats. The 

second step involves in writing a comprehensive TABLO language program 

file in order to transform conventional I-O database and parameters into a 

schematic representation with different “headers”. The final output of the 
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program is the ‘Model.har’ file which consists of the schematic 

representation of all I-O data matrices in Figure 6.1 and the associated 

parameters. This data file consists of a series of comprehensive data array 

files with number of dimensions. Followings are the main required Header 

Array files: 

V1BAS, V2BAS, V3BAS, V4BAS, V5BAS, V6BAS the commodity flows at basic prices 

V1MAR, V2MAR, V3MAR, V4MAR, V5MAR the Margins associated with commodity 
flows to users 

V1TAX, V2TAX, V3TAX, V4TAX, V5TAX taxes paid on commodity flows to different 
users 

V1LAB, V1CAP, V1LND, V1OCT the primary factor costs, other costs etc 

V0TAR the tariff revenue 

MAKE the production matrix 

SIGMA1, SIGMA2, SIGMA3 the Armington elasticities between 

imported and domestic goods used in 
production, capital creation and household 
consumption 

SIGMA1LAB, SIGMA1PRIM, SIGMA1OUT, FRISCH, EPS, 

QCOEF 

various other elasticities and       

parameters such as elasticities of 
substitution between Primary Factor 
Output and Household Expenditure 
elasticities as well as Net rate of return 

EXP_ELAST, EXP_ELAST_NT Individual export elasticities and Collective 
export elasticities 

Table 6.2a depicts face values of the ‘basedata’ header array file. This is 

the database that requires running the model. This database contains 

comprehensive information according to the well-defined ORANI G format 

for CGE models. All the information presented in this table has been used 

to support the TABLO language oriented program.  
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Table 6.2a  Face Value of ‘Base-Data’ Header Array File 

 

Header Type Dimension  Coeff  Total    Name

COM 1C 64 length 12    Set COM  64 Sri Lankan sectors

IND 1C 64 length 12    Set IND  64 Sri Lankan sectors

AGR 1C 12 length 12    Set AGR  Agriculture sectors

OCC 1C 1 length 12    Set OCC  Occupations

MAR 1C 4 length 12    Set MAR  Margin Commodities

1BAS RE COM*SRC*IND V1BAS 1720672    Intermediate Basic

2BAS RE* COM*SRC*IND V2BAS 646615    Investment Basic

3BAS RE COM*SRC V3BAS 1505054    Households Basic

4BAS RE COM V4BAS 633853    Exports Basic

5BAS RE* COM*SRC V5BAS 447157    Government Basic

1 MAR RE COM*SRC*IND*MAR V1MAR 278550    Intermediate Margin

2 MAR RE* COM*SRC*IND*MAR V2MAR 37657    Investment Margin

3 MAR RE COM*SRC*MAR V3MAR 405369    Households Margin

4 MAR RE COM*MAR V4MAR 210874    Exports Margin

5 MAR RE* COM*SRC*MAR V5MAR 0    Government Margin

1CAP RE IND V1CAP 961018    Total Capitaluse in industry i

1LAB RE IND*OCC V1LAB 1514734    Wages

1LND RE* IND V1LND 167761    Total land use in industry i

1 OCT RE* IND V1OCT 0    Other Cost Tickets

1SUB RE* COM*SRC*COL V1SUB -20146    Subsidy

1PTX RE* IND V1PTX 0    Production Tax

1TAX RE* COM*SRC*IND V1TAX 134920    Intermediate Tax

2TAX RE* COM*SRC*IND V2TAX 46650    Investment Tax

3TAX RE COM*SRC V3TAX 68264    Households Tax

4TAX RE COM V4TAX 41087    Exports Tax

5TAX RE* COM*SRC V5TAX 4752    Government Tax

0TAR RE* COM V0TAR 0    Tariff revenue

IMPT RE COM V0IMP 1193995    Total Imports

SALE RE COM SALES 4777655    Total Sales

COST RE IND V1TOT 4777655    Total Cost

6BAS RE COM*SRC V6BAS 85847    Inventories

CHK7 RE* SEC PURE_PROFITS 0    Pure Profits

MAKE RE* COM*IND MAKE 4777655    Multiproduct Matrix

CSTM RE IND*COSTCAT COSTMAT 4777655    Cost Matrix

SLSM RE COM*SALECAT SALEMAT 4777655    Sales Matrix

SLAB RE IND SIGMA1LAB 32    Labour Sigma

SCET RE IND SIGMA1OUT 25.6    Output Sigma

P027 RE IND QCOEF 128    Gross/Net Rate of Return

P028 RE IND SIGMA1PRIM 69.2    Primary Factor Sigma

1ARM RE COM SIGMA1 174    Intermediate Armington

2ARM RE COM SIGMA2 174    Invetment Armington

3ARM RE COM SIGMA3 174    Household Armington

P018 RE COM EXP_ELAST -349    Individual Export Elasticities

XPEL RE COM EPS 65.5    Expenditure Elasticities

EXNT RE 1 EXP_ELAST_NT -2    Collective Export Elasticity

P021 RE 1 FRISCH -4.25    Frich Parameter
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As Table 6.2a is not helpful for general readers to understand, the 

transformed I-O database with the value flows of a 3-sector aggregate is 

presented in Table 6.3. In other words, this is the schematic 

representation of the SLCGE - Tourism model’s I-O table database as 

described in Figure 6.1. 

Table 6.3  Transformed IO Table (LKR: Millions) 

 

 
Source: Author’s calculation 

2 4 3 5 6

Investors Households Exports Government Stocks

Size AGR MFG SER

AGR 17,119 193,626 9,901 2,342 215,338 68,490 0 21,810

MFG 35,914 221,345 229,415 464,461 540,840 408,275 0 10,348

SER 26,801 90,912 310,816 7,707 340,905 157,088 446,785 24,965

AGR 2,548 114,033 2,629 161 38,771 0 0 21,160

MFG 33,028 242,746 132,869 170,022 286,894 0 0 7,563

SER 492 8,155 48,324 1,922 82,306 0 372 0

Trade 10,352 66,285 36,334 8,847 187,427 0 0

Land-T 7,224 46,258 25,356 6,174 130,799 122,887 0

Water-T 10 62 34 8 175 85,759 0

Air-T 178 1,139 569 152 2,625 114 0

Trade 3,876 31,373 14,146 13,098 49,243 2,114 0

Land-T 2,705 21,894 9,872 9,140 34,365 0 0

Water-T 4 29 13 12 46 0 0

Air-T 67 539 232 225 690 0 0

AGR 173 8,686 212 3 2,702 3,333 0

MFG -3,212 40,539 52,487 44,981 55,365 28,840 0

SER 717 7,127 28,190 1,665 10,197 8,915 0

AGR 0 0 0 0 0 0 0

MFG 0 0 0 0 0 0 0

SER 0 0 0 0 0 0 0

Wage 161,219 418,159 935,357

Land 229,410 0 0

Cap 0 397,694 501,675

Margin 

(Dom)

Margin 

(Imp)

Taxes 

(Dom)

Taxes 

(Imp)

Surplus

Absorption Matrix

1

Producers

Basic 

Flows 

(Dom)

Basic 

Flows 

(Imp)

 AGR  MFG  SER  Total 

 AGR 528,626 528,626

 MFG 1,910,599 1,910,599

 SER 2,338,430 2,338,430

 Total 528,626 1,910,599 2,338,430 4,777,655

Size  

 Joint Production  (MAKE) Matrix 
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An advantage of the transformed IO table data shown in Table 6.3 is that 

it has the capacity to facilitate structural analysis compared to the 

conventional I-O table shown in Table 6.1 Commodities can now be 

obtained from two sources, either locally or imported from abroad. Certain 

domestically produced goods are also classified as margin commodities, 

which are responsible for transferring commodities to various users. 

Finally, associated with each agent’s purchase is the payment of 

commodity taxes. Table 6.2 also presents a satellite matrix, namely the 

MAKE matrix.  

6.5 Construction of Tourism Consumption Vectors 

The most important modification of the SLCGE – Tourism model is the 

incorporation of the tourism sector. The traditional I-O tables are not 

sufficient to implement tourism-focused CGE models since tourism does 

not represent one particular sector within an I-O table.  A number of 

traditional I-O sectors such as food and beverages, transport and trade 

are associated with tourism expenditure. Therefore, the main task of 

incorporating the tourism sector is the construction of tourism 

consumption vectors for the international tourism sector. The 

methodology that we applied to incorporate tourism consumption vectors 

was described in Chapter 5 Section 5.5.1. The following steps were 

applied in the process of constructing international tourism consumption 

vectors: 

i. Find international tourism arrivals, consumption and export 

earnings.  

ii. Calculate international tourism consumption according to 

expenditure ratios and total tourism export earnings by market.  
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iii. Map tourism consumption with expenditure components of the core 

I-O database to prepare the tourism vector. 

iv. Disaggregate the tourism vectors into basic values, taxes and use of 

margins as original tourism consumption data represents 

purchasers' values. 

v. Merge the new tourism sectors to the core database and extract 

consumption figures from exports in the core database. This will 

form the SLCGE – Tourism database with a tourism sector. 

6.5.1 Tourism Consumption Data  

The primary requirement of construction of tourism vector is to find 

required tourism consumption data. Tourism consumption can be found 

in number of ways. The Tourism Satellite Accounts (TSA) is the most 

sophisticated way of obtaining tourism consumption data as TSA provides 

very detailed tourism consumption data for both international and 

domestic tourism. The TSA data is very comprehensive and it explains the 

overall expenditure pattern by tourists in the country by type of tourism 

products/industry: tourism characteristics, tourism connected and other 

tourism goods and services. However, TSA are not available for most 

developing counties as it requires much more detailed information on 

tourism than is readily available. Collecting such detailed data is time 

consuming and costly. Unfortunately, Sri Lanka has not developed its 

own TSA – with plans for work in this area commencing, however, in 2014 

with and as yet unscheduled end date. Therefore, to obtain data on 

tourism consumption, alternative sources of data are required, such as 

the international visitor survey, although they are more limited in their 

capacity to be used for this purpose than TSA data. The Airport Survey 

(2005/2006) on Foreign departing Tourists at Bandaranaike International 

Airport (SLTDA, 2006) and the Tourism Annual Report 2005 published by 
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Sri Lanka Tourist Board are used in this study as alternative sources. 

Components of average expenditure and average duration of stay for each 

market were taken from the tourism survey in order to map the tourism 

goods and services. Meanwhile, tourist arrivals, average expenditure per 

tourist per night and total earnings from tourists were found from 

Tourism Annual Reports. 

6.5.2 Calculating International Tourism Consumptions  

In order to calculate tourism consumption, detailed tourism consumption 

data is needed and having a problem accessing such data, available 

international tourism expenditure survey data is used as an alternative 

for basic disaggregation. Figure 6.3 presents the percentages of average 

international tourism expenditure according to Airport Survey (SLTDA, 

2006) on foreign departing tourists at Bandaranaike International Airport. 

The chart depicts total international tourism expenditure by five 

components, namely Accommodation, Food & Beverage, Shopping, 

Transport and other. Further, it illustrates the percentages associated 

with each expenditure component in 2005/6. 

 
Figure 6.3  Average International Tourism Expenditure  

Source: Airport Survey (2005/2006) Sri Lanka Tourist Board, Colombo, Sri Lanka 
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In addition to the above disaggregation, Table 6.4 presents the 

percentages of average international tourism expenditure in the main 

expenditure categories and values of average expenditure per night per 

tourist by main tourism markets. 

Table 6.4  Average International Tourism Expenditure by Market 

 

Source: Airport Survey (2005/2006) Sri Lanka Tourist Board, Colombo, Sri Lanka 

Total international tourism expenditure disaggregation by market and by 

expenditure components were used as a starting point for calculating the 

international tourism consumption levels necessary to construct our 

tourism database vector. The steps followed to convert the expenditure 

percentages into values are presented in Tables 6.5 and 6.6. 

Accommodation 
Food & 

Beverages 
Shopping Transport Other   

Canada 52.00 16.80 23.00 5.80 2.40 92

U.S.A. 55.90 14.50 22.00 3.90 3.70 90

Austria 67.90 8.00 13.50 8.00 2.60 79

Belgium 48.50 11.40 26.40 8.70 5.00 86

France 56.50 18.70 16.60 4.80 3.40 78

Netherlands 51.00 15.60 25.70 4.50 3.20 89

Italy 56.00 13.60 20.10 4.20 6.10 97

Switzerland 48.80 20.80 15.60 6.80 8.00 97

U.K 61.00 10.20 18.50 6.00 4.30 82

Germany 65.00 9.70 18.00 4.90 2.40 80

Russia 55.97 13.57 20.28 6.00 4.18 73

China (P.R.) 59.30 8.30 19.10 8.20 5.10 67

Malaysia 63.40 9.50 15.20 6.60 5.30 71

India 52.00 9.30 33.00 3.50 2.20 66

Japan 57.20 10.20 24.60 3.3 4.70 108

Australia 65.10 12.90 18.90 1.90 1.20 101

Pakistan 46.90 21.20 14.50 14.20 3.20 67

Others 45.00 20.00 20.10 6.70 8.20 67

Average 55.97 13.57 20.28 6.00 4.18

Component of  Expenditure

Country of 

Nationality

Average 

expenditure 

per Tourist 

per night                

(Us $) 
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Table 6.5  Calculating Values of the Tourist Expenditure by Market 

 

Source: Author’s calculation 

First, total tourist nights were calculated by using tourist arrivals and 

average duration of stay by each market. Second, such nights were 

converted into expenditure values by multiplying average expenditure per 

night per tourist and we then mapped total tourism earnings with our 

calculated expenditures. Finally, Table 6.6 presents the mapping amounts 

with their respective percentages of each expenditure component. The 

total values of the Table 6.6 show how total tourism earnings divide into 

the main expenditure components such as Accommodation, Food & 

Beverage, Shopping, Transport and other. The market (or country of 

nationality of tourist arrivals) specification can be used for further 

analysis by market. 

1 2 3 4 5 6 7 8 9

Country of 

Nationality
Arrivals

Average 

Duration 

of Stay

Tourist       

Nights  

Average 

expenditure 

per Tourist 

per night                

(Us $) 

Exchange 

Rate        
LKR  to  US $  

Average 

expenditure 

per Tourist 

per night            

(LKR)                   

(5 x 6 )

Total 

expenditure  

(LKR '000)    

(4 x 7)

Total 

expenditure  

with 

mapping of 

Official 

Receipts  

Canada 14,863 11 163,493 92 104 9,601 1,570 1,456

U.S.A. 20,825 11 229,075 90 104 9,370 2,127 1,973

Austria 4,677 12 56,124 79 104 8,206 476 442

Belgium 6,373 12 76,476 86 104 8,965 668 620

France 22,703 11 249,733 78 104 8,154 2,018 1,872

Netherlands 19,460 14 272,440 89 104 9,277 2,455 2,278

Italy 12,353 11 135,883 97 104 10,098 1,422 1,319

Switzerland 7,729 11 85,019 97 104 10,046 854 792

U.K 88,531 12 1,062,372 82 104 8,559 8,714 8,085

Germany 47,296 14 662,144 80 104 8,268 5,396 5,007

Russia 8,000 12 96,000 73 104 7,613 743 689

China (P.R.) 16,364 9 147,276 67 104 6,978 1,016 943

Malaysia 9,823 9 88,407 71 104 7,405 647 601

India 128,520 8 1,028,160 66 104 6,833 6,937 6,437

Japan 16,217 10 162,170 108 104 11,222 1,802 1,672

Australia 21,665 12 259,980 101 104 10,535 2,693 2,499

Pakistan 11,165 7 78,155 67 104 6,958 552 512

Others 103,039 8 824,312 67 104 6,958 5,807 5,388

Total 559,603 45,898 42,586
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Table 6.6  Mapping Total Tourism Earnings by Expenditure and Market (LKR Mn) 

 
Source: Author’s calculation 

 

6.5.3 Mapping Tourism Consumption with the Core Database  

Up to this stage, our tourism expenditure data comprises five main 

categories. As table 6.6 shows, the values of these expenditure 

components are Rs. Mn. 23,913 for Accommodation, Rs. Mn. 5,503 for 

Food & Beverages, Rs. Mn. 9,251 for Shopping, Rs. Mn. 2,203 for 

Transport and Rs. Mn. 1,716 for other tourism expenditure. The next step 

involves mapping the five expenditure components of international 

tourism consumption into relevant product categories in our standard I-O 

database.  

As there is no Sri Lankan TSA, we followed the Standard Product 

Classification of TSA (United Nations, 2008) to identify tourism related 

products in our I-O table. The I-O table includes 64 product categories 

but only 17 product categories are chosen carefully as tourism related 

Country of 

Nationality
Accommodation

Food & 

Beverages

Accommodation, 

Food & Beverages
Shopping Transport Other 

Total 

Expenditure

Canada 757                      245           1,002                   335          84             35         1,456             

U.S.A. 1,103                   286           1,389                   434          77             73         1,973             

Austria 300                      35             335                      60            35             11         442                

Belgium 301                      71             372                      164          54             31         620                

France 1,058                   350           1,408                   311          90             64         1,872             

Netherlands 1,162                   355           1,517                   585          103           73         2,278             

Italy 739                      179           918                      265          55             80         1,319             

Switzerland 387                      165           552                      124          54             63         792                

U.K 4,932                   825           5,757                   1,496       485           348       8,085             

Germany 3,254                   486           3,740                   901          245           120       5,007             

Russia 386                      94             479                      140          41             29         689                

China (P.R.) 559                      78             637                      180          77             48         943                

Malaysia 381                      57             438                      91            40             32         601                

India 3,347                   599           3,946                   2,124       225           142       6,437             

Japan 956                      171           1,127                   411          55             79         1,672             

Australia 1,627                   322           1,949                   472          47             30         2,499             

Pakistan 240                      108           348                      74            73             16         512                

Others 2,425                   1,078        3,502                   1,083       361           442       5,388             

Total 23,913                5,503       29,416                9,251       2,203        1,716    42,586          



 

185 

 

products. Table 6.7 shows mapping of the main tourism products to 

commodity categories in the I-O table. 

Table 6.7  Mapping of the Main Tourism Products to I-O Table Commodities 

 

Source: I-O table 2006 Department of Census and statistics, Sri Lanka  
 

The total value of these 17 sectors in the I-O table is divided in to four1 

main categories of tourism expenditures as in Table 6.7. The total value of 

the above tourism expenditure in I-O table is Rs. Mn.443,551 and it is 

also divided according to four main tourism expenditures as Rs. 

Mn.30,761 for Accommodation, Food & Beverages, Rs. Mn.99,657 for 

Shopping, Rs. Mn.197,414 for Transport and Rs. Mn.18,719 for other 

tourism expenditure on the basis of information given in Table 6.6.  

                                       
1  Accommodation and Food & Beverages have been combined as I-O data are not compatible with 

accommodation alone. 

Expenditure 

Components Mapped I-O table Commodities

I-O 

Sector 

No

Lodging; food and beverage serving services 52

fruits (fresh) 9

Meat and prepared fish, fruit, vegetables and fats 17

Dairy products 18

Grain mill products (rice, wheat and other) 19

Food products nec. 20

Beverages (soft drinks and alcohol) 21

Yarn and thread; woven and tufted textile fabrics 23

Textile articles other than apparel 24

Knitted or crocheted fabrics 25

Wearing apparel 26

Leather and leather products; footwear 27

Land transport services 53

Water transport services 54

Air transport services 55

Supporting and auxiliary transport services 55

Other Other Services 64

Accommodati

on, Food & 

Beverages

Shopping

Transport
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To generate data on tourism consumption expenditure required for the 

CGE modelling exercise in this study, the total tourism expenditure of Rs. 

42,586 is mapped into tourism related products in the I-O table by using 

the following two steps. The first step is to divide total tourism earnings 

into Accommodation, Food & Beverages, Shopping, Transport and Other 

expenditure as derived from tables 6.4 and 6.6. The second is to separate 

tourism expenditure of each sector into that associated with the 

respective I-O table sectors by using the ratio of tourism expenditure of 

each component shown in Table 6.7. Following the above procedure 

international the tourism expenditure is disaggregated into TSA product 

classification as shown in Table 6.8.   

Table 6.8  International Tourism Consumption (purchasers' price) 

 
Source: I-O table 2006 Department of Census and statistics, Sri Lanka  

I-O 

Sector 

No

Tourism 

Commodities Consumption (LKR mn)

9 Fruit 109.57

17 MetFhFrtVgPr 3,700.90

18 DairyProduct 647.31

19 GrainMilProd 1,419.91

20 OtherFodProd 5,479.96

21 Beverages 6,644.72

23 Textiles 728.98

24 OtherTextile 256.07

25 Knt_CrocFabr 1,244.31

26 WearigAparel 6,834.22

27 LethPro_Fotw 186.94

52 Hotel_Restut 11,414.07

53 LndTrp_Pipln 1,024.16

54 WaterTranspt 215.76

55 AirTransport 617.01

56 Sup_AuxTranp 345.82

64 OtherService 1,715.80

Total 42,585.50
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These figures are at purchasers' prices that include taxes and expenditure 

on trade and transport margin services. However, our model requires 

disaggregated figures on tourism consumption expenditure at basic 

values and associated taxes and expenditure on margin services. 

Therefore, the next step is to disaggregate international tourism 

consumption figures into basic values, taxes and expenditure on margin 

services. Furthermore, expenditure figures on margins should be further 

disaggregated into four margin sectors of the standard database as trade, 

land transport, water transport and air transport.  

To obtain the tax vector and each trade and transport margin vectors for 

tourism commodities, tax and margin rates of each commodity are 

required. For this purpose it is assumed that the trade and transport 

margin rates associated with tourism expenditure on different 

commodities are similar to rates associated with domestic household 

demand for these commodities. Although tax rates are different from 

domestic household consumption compared with tourism consumption, it 

was decided to use the above method to generate tax rate on tourism 

expenditure since there exists no reliable data to support any other 

approach .The disaggregated figures of international tourism consumption 

at domestic basic prices and associated trade and transport margins and 

net taxes derived from application of our chosen approach are shown in 

Table 6.9. 

Figures in this table represent the transactions of the international 

tourism dummy sector with the rest of the economy. This sector does not 

produce a commodity. Nevertheless, it purchases different components of 

the composite domestic tourism product from related sectors and on sells 

the composite product international tourists. For example, it shows 

intemational tourism consumption of commodities in the Sri Lankan 

economy in both basic prices and purchasers' prices, payment of taxes on 
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consumption and the use of margin services. For instance, intemational 

visitors in Sri Lanka have purchased Rs.83.04 million worth goods 

(columns 3) from the fruit products sector and incur indirect taxes of 

Rs.6.66 million (columns 4). Furthermore, the table shows that the total 

expenditure for the use of margin services to deliver the output of the food 

products sector to intemational visitors is Rs 19.87 million (column 5). 

Table 6.9  Disaggregated International Tourism Consumption (LKR Mn) 

Tourism Commodities Basic Price Taxes Margins
Purchasers' 

Price

9 Fruit 83.04 6.66 19.87 109.57 

17  MetFhFrtVgPr 2,653.61 117.95 929.33 3,700.90 

18 DairyProduct 512.64 1.46 133.21 647.31 

19 GrainMilProd 888.37 53.03 478.51 1,419.91 

20 OtherFodProd 3,581.72 223.89 1,674.34 5,479.96 

21 Beverages 5,433.30 724.36 487.06 6,644.72 

23 Textiles 726.78 1.31 0.89 728.98 

24 OtherTextile 247.37 8.29 0.41 256.07 

25 Knt_CrocFabr 1,200.62 33.91 9.79 1,244.31 

26 WearigAparel 3,241.58 749.29 2,843.35 6,834.22 

27 LethPro_Fotw 151.34 12.54 23.06 186.94 

52 Hotel_Restut 9,219.51 2,194.55 0.00 11,414.07 

53 LndTrp_Pipln 1,006.83 17.33 0.00 1,024.16 

54 WaterTranspt 215.75 0.01 0.00 215.76 

55 AirTransport 615.22 1.79 0.00 617.01 

56 Sup_AuxTranp 345.09 0.73 0.00 345.82 

64 OtherService 1,462.86 252.95 0.00 1,715.80 

Total 31,585.63 4,400.05 6,599.83 42,585.50 

Sector 

No

Intourism

 
Source: Author’s calculation 

 

6.5.4 Incorporation of the New Tourism Sector into the Core I-O 

Database 

The final stage of completing the construction of tourism database for 

SLCGE – Tourism is to incorporate the new tourism sector to the core I-O 

database. This can be done in three steps: first, figures appearing in the 



 

189 

 

tourism expenditure vectors needed to be extracted from the relevant 

export demand vectors of the core I-O database since tourism 

expenditures are considered as export earnings. Secondly, these total 

extracted figures (total tourism earnings) are added to export vector 

separately as a new commodity (international tourism) in the core I-O 

database. Finally, the extracted figures are established as a new industry 

(international tourism) in the core database in order to balance cost and 

sales. The same procedure was performed for all expenditure vectors such 

as basic, taxes and margins. Table 6.10a and 6.10b numerically illustrate 

the merger of the tourism vector within the core data base. Table 6.10a 

presents the ‘before merge the tourism sector’ structure, while Table 

6.10b shows the ‘after merge the tourism sector’ structure. 
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Table 6.10a I-O Table without Tourism Sector 

  

Intermediate Sectors Final Demands 

 
InTourism 

 

Agric Manuf Servi HhdCon Gov Con CapFom Invnt Export 

 

 

Agric 17,119 193,625 9,902 215,339 
 

2,342 21,809 68,490 

 

110  

Manuf 35,913 221,347 229,413 540,840 
 

464,461 10,352 408,272 

 

27,143  

Servi 51,216 258,491 397,373 746,276 446,784 45,364 24,966 367,961 

 

15,333  

Tot. Cost & 

Sale 
104,248 673,463 636,688 

1,502,455 
446,784 512,167 57,127 844,723 

 

42,586 
 

Tax - Subs -2,321 56,352 80,888 63,190 4,282 46,637 5,483 40,653 

 
 

 

WageSaly 161,219 418,159 935,357 

 
   

  
  

 

OperSupl 229,410 397,694 501,675      
  

  
 

GDP   
       

  
  

 

Imports 36,068 364,934 183,822   407,971 372 172,105 28,723 
 

  

 

Table 6.10b I-O Table after Mapping Tourism Sector 

   

  

                     Intermediate sectors                         Final demand 

Agric Manuf Servi InTourism HhdCon Gov Con CapFom Invnt Export 

Agric 17,119 193,625 9,902 110 215,339   2,342 21,809 68,380 

Manuf 35,913 221,347 229,413 27,143 540,840   464,461 10,352 381,129 

Servi 51,216 258,491 397,373 15,333 746,276 446,784 45,364 24,966 352,628 

InTourrism - - - - - - - - 42,586 

Total 104,248 673,463 636,688 42,586 1,502,455 446,784 512,167 57,127 844,723 

Tax - Subs -2,321 56,352 80,888   63,190 4,282 46,637 5,483   

WageSaly 161,219 418,159 935,357 

 
 

  
    

OperSupl 229,410 397,694 501,675 

 
 

  
    

Imports 36,068 364,934 183,822   407,971 372 172,105 28,723   
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6.6 Conclusion 

This chapter explained how the data base for SLCGE-Tourism model was 

developed. As explained in the chapter, the core I-O database was derived 

from an unpublished report prepared for a project carried out by the DCS 

and funded by the ADB. In addition, tourism expenditure data was 

obtained from the Airport Survey conducted by SLTDA in 2006 

(SLTD,2006). Basically two tasks were carried out in this chapter. Firstly, 

the core database without the tourism sector was constructed following 

the ORANI-G model specification. Secondly, to implement the SLCGE – 

Tourism model based on the "tourism dummy sector approach", an extra 

data base on tourism was created. After construction of the database with 

the tourism sector incorporated, the SLCGE-Tourism model is completed 

and ready for use in various simulations. The economic impact of the 

tourism boom in Sri Lanka is analysed by running two such simulations 

of the SLCGE – Tourism model in the next chapter. 
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CHAPTER SEVEN 

THE ECONOMY-WIDE EFFECTS OF POST-WAR TOURISM 

BOOM ON THE SRI LANKAN ECONOMY 

7.1 Introduction  

In this chapter, the economy-wide effects of post-war tourism boom on the 

Sri Lankan economy will be examined by using the SLCGE – Tourism 

model constructed in Chapter 5 and the database associated with the 

Tourism Dummy sector developed in Chapter 6. As noted in the previous 

chapter two chapters, GEMPACK software will be used to implement the 

model and carry out a set of policy simulations under different policy 

scenarios. The main objectives of this chapter are to describe the 

macroeconomic closures and policy simulations explored and to analyse 

the economy-wide effects of the post-war tourism boom in Sri Lanka using 

the model’s projections.  

This chapter is organised as follows. Section 7.2 describes the policy 

simulations carried out with the SLCGE–Tourism model and 

macroeconomic closures used to conduct these simulations. Section 7.3 

analyses the projected effects of an increase tourism earnings on the Sri 

Lankan economy by explaining the results of two policy simulations, 

BASE or business as usual scenario and tourism boom, at the 

macroeconomics level and industry level. Section 7.4 analyses the 

projections of tourism boom using two simulations carried out with the 

assumption that there is flexibility in the economy in terms of the supply 

side. These two simulations can be used for a sensitivity analysis to test 

the robustness of the results obtained from the previous two simulations 

as well as to examine the effects of the post-war tourism boom under the 
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assumption that there are no supply side constraints. The last section of 

the chapter presents concluding remarks.  

7.2 Policy Simulations and Their Economic Environments  

Two important simulations in relation to the post-war tourism boom are 

carried out in this chapter using a short run closure or macroeconomic 

environment which is suitable to analyse the effects of a tourism boom. As 

mentioned in the introduction, two additional simulations will be carried 

out as simulations for sensitivity analysis to test the robustness of the 

results of previous simulations and answer the question of: “what would 

be the effects of tourism boom if the supply side is flexible in terms of the 

capital stock as expected in the Tourism Development Strategy (TDS)”. For 

this simulation a different closure is used. The purpose of this section is 

to provide a brief description of policy simulations and to describe the 

macroeconomic closure used to carry out the two main simulations. 

7.2.1 Description of Simulation Experiments 

The first two simulations are based on the past and present experience of 

international tourism in Sri Lanka. As described in chapter three, 

international tourist arrivals in Sri Lanka frequently fluctuated in the past 

four decades prior to the end of war in 2009 (Fernando et al., 2013a, 

Fernando et al., 2013b). As a result of these fluctuations tourism related 

activities and their impacts have also fluctuated. Therefore, two 

simulations are carried out with the model to examine the effects of 

expansion of tourism on the Sri Lankan economy using the historical 

pattern of tourist arrivals and the experience of the post war tourism 

boom supported by the TDS with promotional activities after the end of 

war.  
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The first simulation is carried out by using a 10 per cent increase in 

tourist earnings based on the average annual growth rate of over four 

decades (1966-2009) of international tourist arrivals in order to examine 

the effects of tourism sector on the Sri Lankan economy under the BASE 

or the business as usual scenario. Therefore, the BASE scenario can be 

used to explain the effects of tourism on the Sri Lankan economy in a 

political environment which is characterised by ups and downs of tourist 

arrivals associated with political violence, peace and war episodes 

prevailed in the country.  

The second simulation involves in examining the effects of the post-war 

tourism boom. This simulation is carried out by using a 25 per cent 

increase in tourist earnings based on the average annual growth obtained 

by using the following evidence. Firstly, the average growth rate of tourist 

arrivals between 2010 and 2014 was around 25 per cent. Secondly, the 

target annual growth rate of tourist arrivals in TDS is also around 25 per 

cent between 2012 and 2016. Finally, the results of the econometric 

model developed in Chapter 3 (Fernando et al., 2013a) strongly 

demonstrates that tourist arrivals to Sri Lanka would increase by about 

26 per cent per year if a peaceful environment exists in the country. Thus, 

it is assumed that 25 per cent growth rate of tourist arrivals is reasonable 

to characterise and describe the tourism boom experienced by the 

economy after end of the civil war in Sri Lanka.  

In addition to the above two simulations, another two simulations are 

carried out in this chapter following the sensitivity analysis approach 

introduced by Wattanakuljarus and Coxhead (2008). In the first of these 

two simulations, it is assumed that the supply of capital stock is elastic 

(rather than fixed like in the previous two simulations). This kind of 

economic environment is labelled as an ‘elastic economy’ (see 

Wattanakuljarus and Coxhead, 2008). In the second simulation of this 
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type, it is assumed that capital stocks in tourism related activities only 

are elastic. This will assist us to evaluate the possible effects of the 

tourism boom under an environment in which no supply-side constraints 

(such as limited capital stock) in sectors associated with Sri Lankan 

tourism. 

The first two simulations are carried out within a short-run 

macroeconomic environment. The third and fourth simulations are similar 

to a long-run simulation in ORANI type models. As described in detail in 

chapter 6, international earnings from tourism were allocated to the 

dummy tourism sector. Therefore, the increase in international tourist 

earnings can be considered as an increase in exports of the tourism 

sector. Thus, the magnitudes of shocks are imposed on exports of tourism 

so that it is expected that the adjustment mechanism in the economy 

would take place on both supply and demand sides of GDP and the model 

simultaneously determines all values of endogenous variables at the 

equilibrium.  

7.2.2 Macroeconomic Closures 

In order to perform policy simulations with any CGE model, it is 

important to specify a “closure” or “macroeconomic environment” of the 

model. In general this involves specifying exogenous and endogenous 

variables as the number of variables is greater than the number of 

equations in a CGE model like SLCGE-Tourism. In modelling sense a 

macroeconomic closure attempts to stylise the functioning of a real 

economy. The declaration of exogenous variables also reflects the 

characteristics of the model environment and policy simulations.  

The choice of exogenous variables imposes some important assumptions 

on policy simulations (Horridge et al., 1993). Thus, the selection of 

exogenous and endogenous variables relating to primary factors from the 
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supply side and the selection of endogenous and exogenous aggregate 

expenditure variables from the demand side play a crucial role in policy 

simulations. There are a large numbers of exogenous variables in the 

standard short-run closure of the ORANI tradition. These exogenous 

variables include policy variables such as tariffs, export taxes, subsidies 

as well as other variables such as import prices and a large number of 

technological shifters. It is not important to describe all exogenous 

variables in detail since the focus here is only on the important exogenous 

variables which influence the projections of policy simulations.  

 

Figure 7.1 Macroeconomic Closure in the Short Run 

A stylised representation of the macroeconomic (for example Adams and 

Parmenter, 1995a) underlying model projections is given in Figure 7.1. In 

this figure, exogenous variables are identified by rectangles and 

endogenous variables by ovals. The arrows demonstrate plausible 

directions of linkages between variables in the model. Changes in tourism 

earnings affect the GDP from the demand side as well as from the supply 
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side. The supply side (income side) of GDP associated with our 

macroeconomic closure is presented in the upper part of Figure 7.1 and 

the demand side (expenditure side) is presented in the lower part of Figure 

7.1. 

On the supply side or income side, the industry-specific capital stocks 

and land are fixed or exogenous while real rates of returns on capital and 

land are endogenous. The technical change variables are also fixed or set 

exogenously assuming that there is no technical progress in the economy 

in the short run. On the other hand both aggregate employment and 

indirect taxes on the supply side are allowed to vary and so are 

endogenous as shown in Figure 7.1. The above specification on the supply 

side reflects the idea that capital stocks take time to install and the short 

timescale does not allow for any technological improvements. However, it 

is assumed that the supply of labour is perfectly elastic with a pool of 

unemployed workers waiting to be hired. Therefore, assumptions 

regarding the labour market in the short-ran have some important 

implications. When the real wage rate is determined exogenously, 

aggregate employment should be determined endogenously. This means 

that labour is the only mobile factor in the short-run, given that the 

industry-specific capital stock is exogenous. This implies that the labour 

usage could change in industries according to changes in output. For 

example, if the output of an industry declines due to a change in tourism 

earnings, the factor usage should decline accordingly. Given that labour is 

the only mobile factor in the short-run, the reduction in output in one 

sector means that the demand for labour declines in the affected sector. 

Therefore, there will be unemployed labour in that sector. In a general 

equilibrium setting, it is understood that other sectors would absorb the 

unemployed labour. For this to happen, the wage rate should decline. 

This implies that in the short-run, there would be an economy-wide 

reduction in the nominal wage rate given that the real wage rate is fixed. 
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Therefore, we define that the real wage rate is determined exogenously 

while aggregate employment is determined endogenously. 

On the demand side, while household consumption and government 

consumption are endogenous investment is determined exogenously. 

Changes in the GDP in our simulations are adjusted using the balance of 

trade as the swing variable. Thus, export and import volumes are 

determined endogenously. The trade balance, in price, is cleared by 

changes in the exchange rate, which is defined as the ratio of world to 

local prices. Thus the balance of trade and the real devaluation are also 

endogenously determined by the model.  

In the SLCGE-tourism model earnings from international tourism is 

considered as an export from the tourism sector in the economy. In policy 

simulations, tourism exports are set as exogenous variables so that we 

can impose tourism demand shocks to the export of tourism sector.  

Finally, the Consumer Price Index (CPI) is selected as an exogenous 

variable to set it as the numeraire in the model. In many typical ORANI 

type CGE applications the exchange rate acts as the numeraire. However, 

following other tourism related CGE modelling exercises in the ORANI 

tradition (for example, Ihalanayake, 2012, Meng et al., 2013), the CPI is 

selected as a numeraire in this study. Since tourism earnings are related 

to earnings of foreign currency, changes in exchange rate will be realized 

as changes in the domestic inflation rate relative to the exchange rate or 

local currency/$world.  

For the last two simulations (carried out mainly to check the robustness 

of the results) one major change is made to the above closure. To make 

the economy more elastic, the capital stock is declared as endogenous in 

the “elastic” economy closure and the capital stock only in tourism related 

sectors is declared as endogenous in the “semi-elastic” economy closure. 
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7.2.3 Model Solution  

As mentioned earlier, the GEMPAK software is used to carry out 

simulations using the model developed in Chapter 5 and the database 

created in Chapter 6. The model developed in Chapter 5, is a comparative 

static model and typical policy simulations with the SLCGE – Tourism 

model generate the results with linearization errors in common with any 

CGE modelling exercise carried out based on the Johansen solution 

technique (Johansen, 1960) employed in the GEMPACK software. It is 

observed that the extent of the error is greater when the policy change is 

larger. In order to minimise the linearization errors GEMPACK users 

generally implement multi-step solution methods. In our simulations, the 

Euler multi-step solution technique is applied to minimise linearization 

errors. 

7.3 Analysis of the Simulation Results 

Our intention is to examine the effects of the tourism boom experienced 

by the Sri Lankan economy after the end of the civil-war in 2009 and the 

effects of achieving the target in tourist arrivals set in the TDS. This 

analysis has two purposes. The first attempt is to get a clear picture about 

the contribution of tourism to the economy without a tourism boom in Sri 

Lanka. For this purpose, the business as usual simulation (labelled as the 

“BASE scenario”) is carried out. To examine the effects of the tourism 

boom another simulation is carried out (labelled as the “BOOM scenario”). 

A comparison between these two simulations’ results is made in order to 

examine the magnitude of the effects of tourism boom on the Sri Lankan 

economy.  

This section presents the possible effects of each simulation by explaining 

the effects on macro variables and industry output levels separately. First, 

the next sub-section examines the macroeconomic effects of these 
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simulations. Second, the industry level effects are analysed in Section 

7.3.1. 

7.3.1 Macro Economic Effects of Tourism Earnings  

Table 7.1 presents the percentage changes in the macroeconomic 

variables of our first two simulations. It is important to note here that 

these projections are derived from a comparative static model and they 

are not compatible with historically observed data related to macro 

variables as projections are only related to the magnitude of the shock 

associates with an increase in tourism earnings. However, these results 

are useful to identify the patterns and directions of the effects of an 

increase in tourism earnings. 

Table 7.1 Macroeconomic Results (% changes): BASE and Tourism Boom Simulations with 

Differences 

Line 
No 

Description 
Percentage Changes  

BASE BOOM Differences 

 Volumes     

1.  GDP 0.0406 0.1048 0.0642 

2.  Household Demand 0.0700 0.1792 0.1092 

3.  Investment Demand 0.0000 0.0000 0.0000 

4.  Government Demand 0.0700 0.1792 0.1092 

5.  Change in Balance of Trade1 (BOT)  -0.0197 -0.0495 -0.0298 

6.  Imports Demand 0.0702 0.1778 0.1076 

7.  Export Supply  0.0291 0.0752 0.0461 

8.  Aggregate Employment 0.0596 0.1546 0.0950 

 Prices    

9.  CPI: Numeraire - - - 

10.  Exchange Rate (local currency/$world) -0.0960 -0.2405 -0.1445 

11.  Real Devaluation (Real exchange rate) -0.1253 -0.3145 -0.1892 

12.  GDP price Index 0.0294 0.0743 0.0449 

13.  Export Price Index 0.0102 0.0281 0.0179 

14.  Import Price Index -0.0960 0.2405 0.3365 

15.  Terms of Trade 0.1063 0.2693 0.1630 

16.  Average Land Rental 0.1437 0.3635 0.2198 

17.  Average Capital Rental  0.0665 0.1685 0.1020 

18.  Average Real Wage 0.0000 0.0000 0.0000 

                                       
1 Changing value 
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As expected, the pattern and directions of the results of BASE simulation 

and tourism boom simulation are similar. The only difference is that the 

magnitude of percentage changes of the tourism boom simulation is 

higher than the magnitude of the simulation results of the BASE 

simulation. The differences between the results of BASE and tourism 

boom simulations can be interpreted as the net effects of the macro 

variables resulting from the post-war tourism boom and tourism-focused 

development strategies. 

Examining the expenditure side of GDP, the post-war tourism boom 

scenario is projected to induce a 0.1048 per cent growth of real GDP (row 

1 of Table 7.1) in the Sri Lankan economy while under the BASE scenario 

the projected growth of real GDP is only about 0.0406 per cent. The 

difference between those two figures, 0.0642 per cent, can be interpreted 

as the benefits of the post-war tourism boom as a result of the end of war 

and post war tourism development efforts.  

Under the model closure, with the constant or exogenous investment, an 

increase in GDP is mainly driven by an increase in real household 

consumption and government consumption. As expected, the balance of 

trade is projected to diminish as a result of an increase in domestic 

absorption (household consumption together with government 

consumption, rows 2 – 4 of Table 7.1) which is higher than the rise in 

GDP. Therefore, the model generates a deficit in the trade balance (Table 

7.1, row 5) in order to restore the equilibrium on the expenditure side of 

GDP. This trade balance deterioration is consistent with the results of 

aggregate imports and the aggregate exports, i.e., higher rise in imports 

compared to lower rise in exports (0.0702 vs. 0.0291 in the BASE 

simulation and 0.1778 vs. 0.0752 in the tourism boom simulation).  

Furthermore, when considering possible price changes, the nature of the 

exchange rate regime is a crucial determinant of the economic impacts of 
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foreign inbound tourism. Its changes impact on the destination price 

competitiveness (Dwyer et al., 2000). An increase in real absorption is 

expected to drive the GDP price index up (Table 7.1, row 12) and this 

causes an appreciation in the real exchange rate (row 11of Table 7.1). The 

exchange rate appreciation, on the one hand, makes domestic prices 

relatively higher than world prices (row 10 of Table 7.1) and reduces the 

international competiveness for traditional exports, as can be seen from 

an increase in the terms of trade (row 15 of Table 7.1). The Sri Lankan 

rupee, on the other hand, is projected to strengthen and imports are 

projected to increase as imports now becoming cheaper as a result of a 

decline in the import price index (row14 of Table 7.1). The changes of 

imports price index and GDP price index cause a real devaluation1 (row 

11 of Table 7.1). The rise of export price index and decline of import price 

index causes the terms of trade to rise (row 15 of Table 7.1). As a result 

exports are more expensive by 0.1063 per cent and 0.2693 per cent in two 

simulations than they would otherwise have been. These effects give rise 

to an increase in import volume that is higher than the projected increase 

in export volume (row 6 & 7 of Table 7.1).  

Now consider the income side or supply side of GDP with supply of fixed 

Land, capital and technical changes. An increase in real absorption is 

projected to generate growth in domestic demands creating an increased 

in demand for labour. The positive employment effect arises from our 

assumption of a slack labour market, i.e., the labour supply is perfectly 

elastic. Therefore, the simulation results indicate that the expansion of 

tourism sector is projected to drive the aggregate employment growth (row 

8 of Table 7.1). Similarly, the weighted-average of the real rate of return 

on capital and the real rate of return on land are projected to rise (rows 17 

& 16 of Table 7.1, respectively). The rising of these factor prices as a 

                                       
1 The real devaluation is determined by a ratio of imports price index to GDP price index. 
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result of demand changes are projected affect across industries including 

both export-oriented (tradeable goods) industries and domestic-oriented 

industries (non-tradeable goods). Thus, it is necessary to examine the 

industry-level effects to understand the link between macro and industry-

level effects.  

The above projections exhibit all of the broad characteristics of the 

economy with and without a tourism boom (BASE versus tourism boom). 

Figure 7.2 presents the GDP decomposition of the BASE scenario in order 

to trace the factors contributing to each aggregate that makes up GDP 

from both income and expenditure sides. This analysis assists to 

understand macro results. 

 

Figure 7.2 Changes of Contributions to Restore the Equilibrium on the GDP in BASE 

Simulation (in per cent) 

 

As shown in Figure 7.2, in a macro-economic closure with no technical 

changes and fixed capital and land in the short run, an increase in 

international tourism raises real GDP by 0.041 per cent under the BASE 

case scenario. From the income side, the GDP expansion is anchored on 

changes in aggregate employment and indirect taxes which respectively 
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contribute 0.031 and 0.010 percentage points of the total GDP growth of 

0.041 per cent. On the expenditure side, since the total real investment is 

held fixed, the changes in GDP originate from a deterioration in trade 

balance (-020) with the contribution to GDP of changes in imports greater 

than the contribution to GDP of higher exports (-0.0291 vs.0.009 per cent) 

and increase of real absorption1 (0.061) which has been dominated by 

higher household demand (0.047 per cent).  

7.3.2 Industry Level Effects of Tourism Earnings 

This sub section presents the sectoral impacts of an increase in tourism 

earnings under the BASE and the tourism boom scenarios.  

As described in Chapter 5, the SLCGE – Tourism model consists of 64 

sectors plus the tourism dummy sector. It is not appropriate or 

meaningful to report and analyse outcomes on each and every sector 

separately here. Rather, a number of sectoral aggregations are used to 

describe some important impacts of an increase in tourism earnings in 

more meaningful ways. In this study, three sets of aggregations are used 

and the list of sectoral aggregations is presented at the end of this chapter 

7 (in Table 7.5). 

The method of aggregation used this study follows the method employed 

by Wattanakuljarus and Coxhead (2008) when they were presenting the 

results of a tourism-based development strategy on the Thai economy. 

The first aggregation is based on three traditional major divisions of 

sectors in an economy; namely, agriculture, manufacturing and services. 

The second aggregation is based on trade patterns. This aggregation is 

useful to analyse the ‘Dutch disease’ effects of the tourism boom on the 

                                       
1  From our base I-O table, the domestic absorption consists of household consumption share 

(67.16%), government consumption share (24.87%), investment share (15.36) and stock share 

(3.11). Therefore, the total domestic absorption increases approximately by: (67.16)* (0.0700%) 

+ (24.87)*(0%) + (15.36)*(0.0700%) + (3.110)*(0.0832%) = 0.061%. 
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Sri Lankan economy. The third aggregation is carried out to group similar 

kind of sectors together (see Table 7.5) in order to analyse ‘performing 

well’ and ‘not performing well’ industries as a result of our simulated 25 

per cent increase in tourism. The following subsections discuss the effects 

of our two simulations on industry-specific variables such as output and 

employment. 

7.3.2.1  Sectoral Results: Agriculture, Manufacture, Services (AMS) 

Aggregates 

Under this aggregation, the results of all sectors were aggregated in to the 

traditional sectors of agriculture, manufacture and services (AMS) in order 

to present a broad view on the impact of tourism on the economy as a 

whole. Table 7.2 presents the AMS aggregation results of the BASE and 

tourism boom simulations. 

Table 7.2  Sectoral Effects on Term of AMS Aggregation: BASE Scenario and Tourism 

Boom Scenario Simulations 

Line  
No 

Sectors 
Total Outputs Employment 

BASE Boom BASE Boom 

1 Agriculture (1 to 15) 0.0135 0.0342 0.0209 0.0526 

2 Manufacture (16 to 50) -0.0050 -0.0116 -0.0636 -0.1589 

3 Services (51 to 64) 0.2195 0.5547 0.5103 1.2214 

 

Table 7.2 clearly indicates that an expansion of international tourism 

demand leads to an output and employment expansion in service and 

agricultural sectors. The manufacturing sector is projected to decline. The 

main reason is that an increase in tourism generates demands for non-

tradeables services activities and tourism related agricultural activities 

rather than for manufacturing products. As explained in the next sub-

section, the manufacturing sector includes export-oriented and import-

substitution industries. During a tourism boom domestic oriented 

industry (DOIs) such as hotels and restaurants, trade and transport are 
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expected to perform well. The main reasons for these results can be 

explained in the next section. 

7.3.2.2  Sectoral Results: Trade Aggregates 

The result of an increase in inbound tourism can be explained by using 

the well-known Dutch Disease literature (see Corden and Neary, (1982) 

and Corden (1984) for the details of theoretical literature on the Dutch 

Disease and Bandara,(1989 and for the way in which CGE models can be 

used to analyse the Dutch Disease effects of a booming sector in an 

economy).  

The Dutch disease effects of a boom have been analysed by Corden (1984) 

and others with a three-sector “core” model. Three sectors in the core 

model are: (1) the “booming sector; (2) the other tradeables, or the lagging 

sector; and (3) the non-tradeable sector. The distinction between two 

separate effects of a boom, i.e., the spending effect and the resource 

movement effect has been the common feature of the so called core model.  

Under a small country assumption prices of tradeables goods are 

determined in the world market while prices of non-tradeable are 

determined in the domestic market. Therefore, any increase in domestic 

demand due to a boom tends to raise the real exchange rate (the relative 

price of non-tradeables). This makes production of non-tradeables 

attractive relative to production of tradeables. This has been identified as 

the spending effect in the core model. In addition to this effect, mobile 

factors may be drawn directly out of other sectors to a booming sector due 

to higher factor prices in that sector. This is known as the resource 

movement effect. In the core model, tradeable sectors suffer as a result of 

both of the above effects creating so-called deindustrialisation in an 

economy. This core model of Dutch disease is a useful theoretical 

framework to analyse the effects of a booming sector like a tourism boom 

in Sri Lanka. 
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In recent years, a number of tourism related CGE applications have used 

a Dutch disease model (for example Wattanakuljarus and Coxhead, 2008, 

Dwyer et al., 2014b, Pham et al., 2015) to explain the Dutch Disease type 

effects of a resource boom on tourism or the Dutch disease effects of a 

tourism boom on the rest of the economy. To evaluate such effects all 

sectors in an economy can be aggregated into three sectors following the 

associated trade patterns. In the international trade literature these trade 

patterns are generally categorised into three groups. In this study, a 

method used in a recent study of Wattanakuljarus and Coxhead (2008) is 

followed to classify all sectors into three aggregated sectors on the basis of 

trade patterns as follows:  

 Export-oriented industries (EOI) are those with share of export receipts 

in total sales greater than 30%. 

 Import-substituting industries (ISI) are those with shares of imports in 

total domestic demands greater than 60%. In other words, share of 

domestic products in total domestic demand are less than 40%.  

 Domestic-oriented industries (DOI) are the rest and regarded as non-

tradeable sectors. 

The list of aggregation of all sectors is presented in Table 7.5. Table 7.3 

illustrates the sectoral effects of the tourism boom scenario in terms of 

Trade Aggregation.  

Table 7.3  Sectoral Effects on Term of Trade Aggregation: BASE Scenario and Tourism 

Boom Scenario Simulations 

Line  
No 

Sectors 
Total Outputs Employment 

BASE Boom BASE Boom 

1 Export-oriented -0.0691 -0.1724 -0.1386 -0.347 

2 Import-substitute -0.0046 -0.0117 -0.0515 -0.1309 

3 Domestic-oriented 0.0466 0.1193 0.2757 0.6626 
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As expected an expansion in the DOI (non-tradeables) sector is projected 

in our tourism boom simulation. This is mainly because of the rise in 

relative prices of non-tradeables (DOI) as predicted in the above-

mentioned core model of the Dutch Disease due to the resource 

movement and spending effects (see Corden, 1984 and Corden and Neary 

1982). As outlined in our tourism boom simulation, the direct increase in 

tourism demand mainly takes place in DOI non-tradeable sectors such as 

hotels, restaurants, trade and transport. These direct demands induce the 

expansion of non-tradeable sectors. In addition, these sectors are 

projected to expand as a result of the spending effect of tourism boom. 

Therefore, prices of these sectors are driven up and mobile factors, mainly 

labour, are attracted to these sectors. 

On the other hand, as shown in Table 7.3, EOIs and ISIs are expected to 

contract since their domestic prices are determined by world prices. 

Manufacturing exports are projected to decline and total output in EOIs 

and ISIs are projected to decline. This may lead to the well-known 

phenomenon of “de-industrialisation” in the Dutch disease literature even 

in a developing country like Sri Lanka. The results shown in Table 7.3 

support such a view.  

This sectoral aggregation results clearly show that the usage of labour 

follows the pattern of our output results. Given that labour is the only 

mobile factor in the short-run, the reduction in output means that the 

demand for labour declines in these sectors. Therefore, there is 

unemployed labour in these sectors. In a general equilibrium setting, the 

other sectors which have benefited from tourism can absorb the 

unemployed labour. That is why the DOI sector shows an increase in 

labour demand. 
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7.3.2.3  Sectoral Results: Broad Aggregates 

More disaggregated industry results derived from the tourism boom 

simulation are presented in this subsection. Following the categorisation 

used by Wattanakuljarus and Coxhead (2008), different sectors are 

grouped into two categories as “performing well” and “non-performing” 

industries using the GDP results of the simulation. Accordingly, the 

industries with projected growth rates higher than the projected GDP 

growth (0.105) are classified as performing well industries while 

industries with growth rates lower than the projected GDP growth rate are 

classified as non-performing industries. The sectoral output results of the 

tourism boom simulation are presented in Table 7.4. Changes in sectoral 

output occur as a result of changes in labour, since labour is the only 

mobile factor in the short run. Therefore, changes of employment are also 

presented in Table 7.4.  

Table 7.4 demonstrates that a number of DOI or non-tradeable sectors 

are projected to perform well as a result of a tourism boom. As expected, 

the hotel and restaurant sector (row 01 of table 7.2), which is highly 

dependent on tourism, is projected to perform significantly in terms 

output (the projected increase is almost 10 per cent). As a labour 

intensive sector and its employment is projected to expand even at a 

higher rate (27 per cent). In addition to the hotel and restaurants sector, 

other non-tradeable sectors such as services sectors and finance related 

sectors can be identified as falling into the ‘performing well’ category.  

Textile related sectors (row 02 of table 7.2) and other food products (row 9 

of table 7.2) sectors are ‘performing well’ in terms of output although they 

are tradeable sectors. The main reason is that tourism is strongly related 

to these sectors.  
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Table 7.4  Sectoral Effects on Broad Aggregation: BASE Scenario and Tourism Boom 

Simulations 

Line  
No 

Description 
Total Outputs Employment 

BASE Boom BASE Boom 

 Performing well Sectors     

1 Hotel & Restaurant ( 52 ) 3.8565 9.6528 10.5201 27.0445 

2 Textiles (23 to 25) 0.1141 0.2840 0.3905 0.9726 

3 Other Food Products (20) 0.0598 0.1510 0.1267 0.3201 

4 Services (57,60 to 64) 0.0551 0.1416 0.0578 0.1502 

5 Finance & Insurance (58,59) 0.0489 0.1261 -0.0389 -0.0882 

 Non-performing Sectors     

6 Cereals (Sectors 1 to 3) 0.0368 0.0924 0.0299 0.0754 

7 Beverage & Tobacco products (21&22) 0.0297 0.0760 0.0827 0.2116 

8 Vegetable & Fruit (4,5 &9) 0.0286 0.0727 0.1042 0.2612 

9 Food Product (17 to 19) 0.0247 0.0628 0.0781 0.1968 

10 Manufacturing Services (48 to 50) 0.0139 0.0356 0.0543 0.1393 

11 Trade ( 51 ) 0.0048 0.0133 0.0074 0.0208 

12 Plantation (6 to 8) 0.0045 0.0116 -0.0027 -0.006 

13 Petroliam Product ( 30 ) 0.0043 0.0123 0.0092 0.0264 

14 Live Stock, Dairy & Fishing (11&15) -0.0009 -0.0024 -0.0023 -0.0057 

15 Forest & Hunting (12 to 14) -0.0066 -0.0173 -0.0084 -0.0212 

16 Mining ( 16 ) -0.0143 -0.0357 -0.0368 -0.0919 

17 Other Beverage & Spices ( 10 ) -0.0214 -0.0537 -0.0505 -0.1266 

18 Transports (53 to 56) -0.0241 -0.0602 -0.2787 -0.705 

19 Machinery & Equipment (38 to44) -0.0376 -0.0942 -0.1772 -0.4436 

20 Furniture ( 45 ) -0.0515 -0.1273 -0.1349 -0.3330 

21 Apparel & Footwear (26 &27) -0.0629 -0.1557 -0.0683 -0.1682 

22 Manufacture ( 28,29 to 31 to 37 & 46,47) -0.1005 -0.2514 -0.2309 -0.5776 

 

According to Table 7.4, most export-oriented sectors are projected to not 

perform well. In fact, industries such as apparel industry (row 21 of table 

7.4) and manufacturing (row 22 of table 7.4) suffer heavily. This is mainly 

because that these industries are not competitive following the real 

exchange rate appreciation associated with the tourism boom. This is as 

predicted in the Dutch disease model. 

7.4 The Effects of Tourism Boom under Different Closures 

It is a well-known fact that the results of CGE simulations are mainly 

influenced by the values of the underlying parameters and the 
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macroeconomic closures selected. Simulation results can be very sensitive 

to these two choices. The values of a lot of elasticity parameters are 

borrowed from the literature and some of them are not econometrically 

estimated parameters. This is why CGE modellers are undertaking a 

variety of sensitivity analyses to test the robustness of simulation results 

with respect to the values of key parameters of the model and the basic 

assumptions made in the modelling, including the selection of 

macroeconomic closures. Following this tradition, two extra simulations 

are carried out in this section changing some assumptions of the closures 

used in the previous section. As described in Section 7.2, two simulations 

are carried out in this section by removing the assumption that industry-

specific capital stock is fixed, thereby assuming that there is an under-

utilised capital stock. In the case of Sri Lanka, there was excess capacity 

in some tourism related sectors in the economy such as the hotel and 

restaurant sector at the end of war. These sectors have been able to 

respond to the tourism boom without much cost on capital stock. On the 

other hand, it is expected that there will arise a need to expand the 

capacity of capital stock in tourism related sector under the TDS projected 

level of growth. 

Against the above background, there are two objectives of this section. 

Firstly it attempts to conduct a sensitivity analysis to test the robustness 

of simulation results in the previous section by allowing capital stock to 

vary in all industries (closure 2, an “elastic economy”) and only in tourism 

related industries (closure 3, “semi-elastic economy”). These are the only 

changes made to the previous closure. Secondly, it attempts to evaluate 

the effects of a tourism boom in an economy characterised with excess 

capacity in terms of capital stocks compared with one experiencing an 

expansion in capital stocks as a response to a tourism boom. As 

Wattanakuljarus and Coxhead (2008) pointed out, an economy with this 

kind of closure can be labelled as an “elastic capital economy”. The 
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responsiveness of such an economy to an external or internal shock is 

relatively high and it is expected that the economy will perform well. In 

these two simulations both employment and the capital stock are 

endogenous. The macroeconomic results of these two simulations, 

together with the results of the tourism boom simulation carried out in 

the previous section, are presented in Table 7.5 for the purpose of 

comparison1.  

The numbers in Table 7.5 are presented based on the tourism boom 

scenario, i.e., a 25 per cent increase in tourism after the end of war in 

2009. Three columns present the results of the effects of the tourism 

boom under three different macroeconomic closures.  

The results of two simulations under an “elastic economy” and a “semi-

elastic economy” (closure 2 and closure 3, respectively) reveal, as 

expected, that the projected results of a tourism boom are much stronger 

than in an economy with an inelastic supply side. For example, it is clear 

from the table 7.5 that GDP is projected increase much faster in elastic 

and semi elastic economies. Although tourism is a labour intensive 

composite product supplied by a number of industries, flexibility of 

capital is required to make a tourism boom more effective. In Sri Lanka, 

the tourism development strategy described in chapter three clearly 

focuses on an increase in the capacity of the hotel sector and 

infrastructure development. The results shown in Table 7.5 support such 

a strategy. 

 

                                       
1  It is important to note here that there is no intension to report sectoral results under of these 

two additional simulations.  These results are, however, available from the author upon 

request. 
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Table 7.5  Macroeconomic Results of Tourism Boom in Different Closures 

Line 

No 
Description Closure 1 

Elastic Capital Economy 

Closure 2 Closure 3 

 Volumes    

1 GDP 0.1049 0.3580 0.1907 

2 Household Demand 0.1794 0.3894 0.2388 

3 Investment Demand 0. 0 0 

4 Government Demand 0.1794 0.3894 0.2388 

5 Balance of Trade (BOT)  -0.0495 0.0136 -0.233 

6 Imports Demand 0.1780 0.3672 0.2516 

7 Export Supply  0.0753 0.5396 0.2618 

8 Capital Stock - 0.4660 0.1825 

9 Aggregate Employment 0.1548 0.3077 0.1839 

 Prices    

10 CPI: Numeraire - - - 

11 Exchange Rate (local currency/$world) -0.2407 -0.1264 -0.3295 

12 Real Devaluation (Real exchange rate) -0.3148 -0.1577 -0.2873 

13 GDP price Index 0.0743 0.0313 0.0480 

14 Export Price Index 0.0282 -0.0068 -0.0539 

15 Import Price Index -0.2407 -0.1264 -0.2395 

16 Terms of Trade 0.2695 0.1198 0.1860 

17 Average Land Rental 0.3639 1.4983 0.9356 

18 Average Capital Rental  0.1687 0.3919 0.2412 

19 Average Real Wage 0 0 0 

 

As in the Dutch disease model, the real exchange rate is projected to 

appreciate in all three closures. The results shown in Table 7.5 (row 12), 

however, demonstrate that the appreciation of the real exchange rate is 

smaller in the elastic and semi-elastic closures. In other words, the loss of 

international competiveness is smaller due to the flexibility of the supply 

side. Overall the results clearly demonstrate that the removal of supply 

side constraints represents an essential ingredient of the tourism-led 

growth strategy in Sri Lanka. 

The results shown in Table 7.5 also demonstrate the sensitivity of the 

results obtained from the SLCGE – Tourism model. The results are very 

sensitive to changes in assumptions and macroeconomic closures of the 
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model. Therefore, it is important to note here that the model’s 

assumptions and the values of its key parameters play a crucial role in 

determining the results. Therefore, a clear knowledge of model’s 

assumptions and values of parameters used in the model is essential in 

interpreting the results and making them available for use in policy 

formulation.  

7.5 Concluding Remarks 

This chapter examined the economy-wide effects of an expansion of 

tourism on the Sri Lankan economy by carrying out a set of policy 

simulations under two different scenarios (business as usual scenario or 

BASE and tourism boom) and under a number of macroeconomic 

closures. The projected results support the view that tourism can play a 

major role in the post-war development in Sri Lanka in terms of economic 

growth and employment generation. However, both the macro and 

sectoral results demonstrated that the expansion of tourism is not 

possible without experiencing some negative impacts within the the 

economy. It is clear from the results presented in this chapter that a 

tourism boom may lead to the Dutch disease type effects. The 

manufacturing export sectors such, as wearing apparels, may suffer as a 

result of an appreciation of the real exchange rate due to the tourism 

boom. This has important policy implications.  

The previous section of this chapter attempted to demonstrate that the 

results presented in this chapter are sensitive to model assumptions and 

parameters. The results of simulations carried out show that the results 

are sensitive to different assumptions made in macroeconomic closures of 

policy simulations. These findings are also important in interpreting and 

using the results obtained from the SLCGE – Tourism model.  
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Table 7.6  List of Sectoral Aggregations 

Line 

No 
IO_Table Sectors 

Broad 

Aggregated  

AMS 

Aggregated 

Trade 

Aggregation 

1 Paddy Cereals Agriculture NonTradeable 

2 Maize Cereals Agriculture NonTradeable 

3 Other cereals Cereals Agriculture NonTradeable 

4 Potatoes Vegi_Fruit Agriculture NonTradeable 

5 Other Vegetables Vegi_Fruit Agriculture NonTradeable 

6 Coconut  Plantation Agriculture NonTradeable 

7 Tea  Plantation Agriculture NonTradeable 

8 Rubber Plantation Agriculture NonTradeable 

9 Fruit Vegi_Fruit Agriculture Export_Orien 

10 Oth. Bever. and spice  OthBev_Spice Agriculture Export_Orien 

11 Livestrock and Dairy Liv_Diry_Fih Agriculture NonTradeable 

12 Oth. Agric and hunting  Forest_Hunt Agriculture Export_Orien 

13 Logging  Forest_Hunt Agriculture NonTradeable 

14 Firewood Forest_Hunt Agriculture NonTradeable 

15 Fish (Inland and Marine) Liv_Diry_Fih Agriculture NonTradeable 

16 Mining and quarrying Mining Manufacture Import_Subsi 

17 meat, fish, fruit, veg. Process Food_Product Manufacture NonTradeable 

18 Dairy products Food_Product Manufacture NonTradeable 

19 Grain mill products Food_Product Manufacture NonTradeable 

20 other food products OtherFodProd Manufacture NonTradeable 

21 beverages Bev_Tobc_pro Manufacture Export_Orien 

22 tobacco products Bev_Tobc_pro Manufacture NonTradeable 

23 textiles Textiles Manufacture Import_Subsi 

24 other textiles Textiles Manufacture Import_Subsi 

25 knitted and crocheted fabrics  Textiles Manufacture Import_Subsi 

26 wearing apparel, except fur  Aparl_Fotwer Manufacture Export_Orien 

27 leather products and footwear Aparl_Fotwer Manufacture Export_Orien 

28 wood products Manufac Manufacture Export_Orien 

29 
paper products, printing and 

publishing 
Manufac 

Manufacture Import_Subsi 

30 refined petroleum products Petro_Produt Manufacture NonTradeable 

31 basic chemicals Manufac Manufacture Export_Orien 

32 other chemical products Manufac Manufacture Export_Orien 

33 rubber products Manufac Manufacture Export_Orien 

34 plastics products Manufac Manufacture Export_Orien 

35 
non-metallic mineral products 

n.e.c. 
Manufac 

Manufacture Export_Orien 

36 Basic metals Manufac Manufacture Import_Subsi 

37 structural and fabicated metal Manufac Manufacture Import_Subsi 
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Line 
No 

IO_Table Sectors 
Broad 
Aggregated  

AMS 
Aggregated 

Trade 
Aggregation 

products 

38 general-purpose machinery Machi_Equipt Manufacture Import_Subsi 

39 special / domestic machinery Machi_Equipt Manufacture Import_Subsi 

40 computers Machi_Equipt Manufacture Import_Subsi 

41 electric motors / equip n.e.c. Machi_Equipt Manufacture Import_Subsi 

42 electronic components Machi_Equipt Manufacture Import_Subsi 

43 
medical ,optical, photographic 

equi. 
Machi_Equipt 

Manufacture Import_Subsi 

44 transport equipments Machi_Equipt Manufacture Import_Subsi 

45 Furniture Furniture Manufacture NonTradeable 

46 Manufacturing n.e.c. Manufac Manufacture Export_Orien 

47 
Recycling of non-metal waste 
and scrap 

Manufac 
Manufacture Export_Orien 

48 electricity Manufac_Serv Manufacture NonTradeable 

49 water Manufac_Serv Manufacture NonTradeable 

50 Construction Manufac_Serv Manufacture NonTradeable 

51 Trade and repair work Trade Services NonTradeable 

52 Hotels and restaurants Hotel_Restur Services NonTradeable 

53 
Land transport; transport via 

pipelines 
Transports 

Services NonTradeable 

54 Water transport Transports Services NonTradeable 

55 Air transport Transports Services NonTradeable 

56 
Supporting and auxiliary 
transport  

Transports 
Services NonTradeable 

57 Post and telecommunications Services Services NonTradeable 

58 Financial intermediation Finance_Insur Services NonTradeable 

59 
Insurance and pension 

funding 
Finance_Insur 

Services NonTradeable 

60 Real estate activities Services Services NonTradeable 

61 
Public administration and 
defence 

Services 
Services NonTradeable 

62 Education Services Services NonTradeable 

63 Health and social work Services Services NonTradeable 

64 Other Services Services Services NonTradeable 

65 Intour Tourism Services Tourism 
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CHAPTER EIGHT 

SUMMARY AND CONCLUSION 

8.1 Overview of the Study 

The main objective of this study was two-fold. First, it aimed to undertake 

a systematic and comprehensive analysis of the performance of the Sri 

Lankan tourism sector using historical data and policy documents and by 

presenting a historical narrative on tourism. Second, it aimed to analyse 

the effects of the post-war tourism boom on the Sri Lankan economy 

within an economy-wide framework by developing a CGE model, labelled 

as SLCGE-Tourism. In the process of achieving the above objectives the 

study addressed two knowledge gaps related to Sri Lankan tourism. The 

first knowledge gap was that there was a lack of systematic historical 

analysis of Sri Lankan tourism both in terms of policy and data. This 

study contributes significantly in addressing this knowledge gap by 

undertaking a number of analyses in Chapter 2 and Chapter 3. Firstly, it 

undertook a systematic and comprehensive analysis of post-independence 

tourism promotion strategies in the economic development process in 

order to understand the missed opportunities in the past sixty years in 

terms of tourism as a result of political violence, economic policies and 

separatist wars in Sri Lanka. Secondly, it carried out a systematic 

statistical investigation on tourism demand and volatility within the Sri 

Lankan context. The findings of these analyses (in Chapter 2 and Chapter 

3) have already been recognised at the international level and published 

in well-known journals in the area (Fernando et al., 2013a, Fernando et 

al., 2013b).  

The second knowledge gap was that there was a lack of an integrated 

economy-wide modelling approach capable of use for examining the 
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impact of tourism on the Sri Lankan economy. The limited past empirical 

studies in the area have mainly used a partial equilibrium approach and 

the contribution of those studies to ongoing policy making and/or policy 

evaluation has been limited. This study has addressed this knowledge gap 

by developing a tourism focused CGE model (SLCGE–Tourism) and 

examining the economy-wide effects of the recent tourism boom and 

associated policy targets on the Sri Lankan economy in the second part of 

the thesis. 

Three methodologies were used in terms of empirical work in this study. 

First, a qualitative approach was used to provide a historical narrative of 

Sri Lankan tourism using scattered policy documents and data. Second, 

standard econometric techniques were used to evaluate the demand for 

international tourism in Sri Lanka and the volatility of this tourism 

demand during the period of three decade long war and political violence 

between the early 1980s and 2009. The third method was CGE modelling 

which was made possible by developing the SLCGE–Tourism model and 

associated database in Chapter 5 and using it to examine the effects of 

the post-war tourism boom in Sri Lanka in Chapter 7. 

The rest of this chapter is structured as follows. Section 8.2 presents a 

summary of main findings and contributions of this study while Section 

8.3 briefly discusses policy implications. Section 8.4 highlights the main 

limitations and the future policy agenda to overcome these limitations. 

The final section ends the study with a concluding statement.   

8.2 A Summary of Main Findings and Contributions  

Chapter 1 outlined the research questions to be addressed in this study 

and highlighted the policy significance of these questions. Chapter 2 

critically analysed how and why opportunities were lost, such that Sri 

Lanka failed to live up to earlier expectations for becoming a leading 
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tourism country. In this analysis post-independence tourism promotion 

strategies were within the broader context of national economic 

development strategies, with the author collecting scattered data and 

information on Sri Lankan tourism relevant to this time period. The 

resulting historical narrative on tourism found that Sri Lanka had many 

advantages of strategic location in the Indian Ocean on the major air and 

sea routes between Europe and the Far East. However, Sri Lanka missed 

opportunities due to inward-oriented development policies implemented 

by successive governments until 1977 and the three decade long civil war 

and other political violence. It also descriptively analysed internal conflict 

within Sri Lanka, especially the long run civil war, and examined how it 

directly affected the tourism sector and how its passing has recently 

contributed to post-war tourism development optimism. This is a 

contribution to the literature as this kind of documentation on tourism in 

Sri Lanka has not been assembled previously. Based on these historical 

analysis of Sri Lankan tourism, a paper has been published as a 

“Regaining Missed Opportunities: The Role of Tourism in Post-war 

Development in Sri Lanka” in a scholarly academic journal (Fernando et 

al., 2013b). There was no previously written document that described the 

historical evolution and analysed tourism policies in Sri Lanka. Thus, 

based on this journal article and additional findings reported in this part 

of the current study, a book chapter has been written and submitted to 

the editors of the Handbook of Tourism in Asia 2015 and it is currently 

under review. 

Chapter 3 attempted to answer the second research question of the study: 

What are the main factors that have affected the demand for and volatility 

of tourism in Sri Lanka? In order to provide an academically sound 

answer to this question, this Chapter carried out two systematic empirical 

analyses of Sri Lankan tourism demand focussing in particular on the 



 

 

 222 

civil war and associated political violence which significantly affected the 

Sri Lankan tourism industry for the three decades prior to 2009. 

In the first econometric study of this chapter, data on monthly tourism 

arrivals was used to model volatility of tourist arrivals for the first time in 

the case of Sri Lanka – and as such this represents a contribution to the 

tourism literature in Sri Lanka. As generally accepted, and in common 

with many other tourist destinations, the empirical results of this study 

demonstrate that the Sri Lankan tourism industry is very sensitive to 

political violence, exchange rate changes, and seasonal variations. The 

analysis suggests that significant increases in political violence lowered 

tourist arrivals in Sri Lanka and created a substantial amount of volatility 

in tourism demand. Based on this empirical analysis another paper was 

published in a well-respected scholarly journal as “Political Violence and 

Volatility in International Tourist Arrivals: The Case of Sri Lanka” 

(Fernando et al., 2013a).  

The second econometric study of the chapter evaluated the post-war 

tourism boom and the targets of Sri Lankan government’s TDS. It 

empirically explored whether the targets set in the TDS by the Sri Lankan 

government are achievable or realistic by using a simple econometric 

model. The econometric analysis suggests that tourist arrivals to Sri 

Lanka would increase by 26 per cent per year if a peaceful environment 

exists in Sri Lanka. This is broadly consistent with the targets set out in 

the TDS without the benefit of systematic modelling work. The growth 

rates for tourism demand estimated in this chapter will be used in 

Chapter Seven when analysing the impacts of the post-war tourism boom 

in Sri Lanka. Furthermore, post-war tourism development and the 

tourism boom were evaluated within the context of the current political 

and economic situation within Sri Lanka in this chapter. 
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The literature survey carried out in Chapter 4 on empirical studies of 

economic impacts of tourism revealed that tourism-focused CGE 

modelling has become popular among CGE modellers since the middle of 

the 1990s. This literature survey is a comprehensive and updated one and 

it can be considered as a new contribution to the CGE modelling 

literature, since such a detailed survey is not currently available for the 

researchers in the area. 

The second part of the study attempted to answer the third research 

question of the study: how does the post-war tourism boom affect key 

macroeconomic variables as well as the industrial sector-specific output 

and employment in the economy? In order to answer this question, the 

study developed a tourism-focused Computable General Equilibrium 

model (SLCGE-Tourism) and the associated database for the Sri Lankan 

economy in Chapter 5 and 6 respectively. Chapter 7 of the study used the 

model to examine the economy-wide effects of the recent tourism boom on 

the Sri Lankan economy. This type of analysis has never been done for Sri 

Lanka before. Therefore, the results and findings of this study will add to 

knowledge about the role of tourism in post-war economic development in 

Sri Lanka. 

In modelling the tourism sector in Sri Lanka, it was found that there was 

a problem of lack of readily available tourism data such as a Tourism 

Satellite Account (TSA) for Sri Lanka. Therefore, Chapter 6 of this study 

constructed the tourism database necessary in order to implement the 

tourism-focused Sri Lankan CGE model. The lack of such a database 

relating to the tourism sector was a major problem limiting analysis of the 

economic effects of tourism on Sri Lanka. In this context this chapter also 

makes a significant contribution. 

Chapter 7 provided a CGE analysis using the model and the data base 

developed in Chapters 5 and 6. This chapter examined the economy-wide 
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effects of an expansion of tourism on the Sri Lankan economy by carrying 

out a set of policy simulations under two different scenarios (business as 

usual scenario or BASE and tourism boom) and under a number of 

alternative macroeconomic closures. The projected results support the 

view that tourism can play a major role in the post-war development in Sri 

Lanka in terms of economic growth and employment generation. However, 

both the macro and sectoral results demonstrated that the expansion of 

tourism will not assist the economy without negative impacts on some 

other sectors in the economy. It is clear from the results presented in this 

chapter that a tourism boom may lead to Dutch disease type effects. The 

manufacturing export sectors, such as wearing apparel, may suffer as a 

result of an appreciation of the real exchange rate due to the tourism 

boom.  

Chapter 7 also carried two simulations with the model to test the 

robustness of simulation results. It was found that the results of these 

simulations are sensitive to different assumptions made in 

macroeconomic closures of policy simulations. These findings are also 

important in interpreting and using the results obtained from the SLCGE–

Tourism model. In particular found that positive effects of a tourism boom 

on the economy would be much stronger if the supply side constraints 

were removed. 

Overall this study has significantly contributed to the literature in terms 

of publications on tourism related issues in Sri Lanka during the 

candidature, constructing a needed tourism database and developing a 

tourism-focused CGE model for Sri Lanka for the first time. 

8.3 Policy Implications  

The empirical findings of this study have important policy implications. 

The first part of the study, using descriptive and econometric analysis 
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based on historical data, has a number of policy implications. First, Sri 

Lankan policy makers need to learn lessons from the history documented. 

As noted in Chapter 2, Sri Lanka missed a lot of opportunities due to mis-

directed development strategies implemented from independence from the 

British in 1948 until the late 1970s. If the country had implemented 

correct development strategies it would have attracted a large number of 

tourists and become a popular tourist destination similar to Singapore in 

the 1960s and 1970s. Therefore, it is important for the current 

government to continue with tourist-friendly open economic policies.  

Second, the results of the first econometric study demonstrated that the 

tourist arrivals to Sri Lanka are very sensitive to political violence. The 

country’s tourism sector did not perform similar to Singapore, Thailand or 

Malaysia due to political violence prevailed from the 1980s to 2009. The 

post war tourism boom indicates that creating a peaceful political 

environment and maintaining law and order is an important factor in 

attracting international tourists. Therefore, policy makers in the country 

need to have in place political and development strategies aimed at 

preventing political violence and creating ethnic harmony in order to 

maintain the current tourism boom and achieve the targets articulated in 

the Tourism Development Strategy (TDS).  

Finally, the results of the tourism demand model developed in Chapter 2 

demonstrate that the growth targets of TDS can be achieved if the current 

trend of tourist arrivals is maintained. The government needs to use 

policies to maintain the current growth trend in tourist arrivals.  

The CGE analysis of the post-war tourism boom in the second part of this 

study also has some important policy implications. First, the CGE 

modelling exercise indicated that maintaining good database on tourism 

and its linkages with other sectors is important for policy making. In 

order to conduct a good evaluation in terms of policy making policy 
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analysts need to have a reliable information base. Currently there are a 

number of tourism related government institutions. It is important that 

these institutions maintain a good database for informed policy making 

related to this sector. 

Second, the empirical results of the CGE analysis demonstrated that the 

tourism boom is good for the economy in terms of economic growth and 

employment generation. A lot of non-tradeables and domestic oriented 

industries (DOI) are expected to perform well. This is good news for policy 

makers in the context of post-war economic development in Sri Lanka.   

Third, the empirical results in Chapter 7 indicate that the policy makers 

need to be aware of the possible Dutch disease effects of the tourism 

boom. The real exchange rate is projected to appreciate creating adverse 

impacts on export-oriented and import-substitution industries. If the 

policy makers do not manage the boom carefully, export-oriented labour 

intensive industries like the apparel industry will suffer. 

Finally, the empirical results indicated that removing supply side 

constraints is essential to maximise the benefits of the post-war tourism 

boom in Sri Lanka. In other words it is important to increase the capacity 

of hotel and restaurant sector and improve the infrastructure in the 

economy. The question is then how to finance new hotel and 

infrastructure projects. It is clear that a developing country like Sri Lanka 

cannot finance such massive infrastructure projects using domestic 

savings. Therefore, it is important to attract foreign direct investment 

(FDI) and to develop good private-public partnership (PPP) programs to 

finance some important infrastructure projects with spill-over benefits 

that extend beyond the tourism sector itself. Until the recent change in 

government from a pro-Chinese to pro-western government (in January 

2015) Chinese investors invested in a number of big hotel projects and 

road projects. Currently, there are some uncertainties about the Chinese 
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projects and the western friendly new government is expecting FDI from 

the west as an additional source of much needed investment funds. It is 

too early to see the result of this new approach. However, it is important 

for the new government to maintain the momentum created in hotel and 

infrastructure sectors by the previous government.  

8.4 Limitations of the Study and Future Research Agenda 

Although Sri Lankan policy makers have identified tourism as a main 

ingredient of the post-war development strategy, there has not been any 

serious attempt to quantify the impact on tourism or the link between 

tourism and economic growth with the exception of Wickremasinghe & 

Ihalanayake (2006) and Selvanathan (2006). This study is the first 

tourism focused CGE modelling exercise for Sri Lanka. Being the first 

CGE study in this context it has some limitations similar to other CGE 

applications in developing countries. Therefore, it is worth to note some of 

the main limitations of the modelling exercise and highlight a future 

research agenda on how to overcome such limitations in future uses of 

the CGE modelling technique in tourism related policy analysis. 

The lack of tourism related data has been a main constraint in the 

modelling exercise in this study. In particular, data on tourism 

expenditure was very limited to construct the tourism database which 

was incorporated into the I-O table component of the Sri Lankan CGE 

model. The availability of a Tourism Satellite Account (TSA) is an 

important data sources for tourism CGE modelling. Unfortunately, there 

is no TSA published for Sri Lanka and the author had to create a tourism 

database for the modelling exercise by using available limited information 

(as explained in Chapter 6). Some countries like Singapore have developed 

a TSA. This sophisticated database provides more detailed tourism 

consumption data on both international and domestic tourism. Without a 
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TSA, collecting such detailed consumption data is time consuming and 

costly. The Airport Survey (2005/2006) on Foreign Departing Tourists at 

Bandaranaike International Airport (SLTDA, 2006) was used in this study 

as an alternative source of data. Therefore, the construction of tourism 

vector in the I-O table was complicated rather than being able to benefit 

from using a readymade TSA tourism consumption vector. Domestic 

tourism was completely ignored in this study as a result of the lack of 

data on domestic tourism consumption. Therefore, the CGE modelling 

exercise in this study was subject to the limitation of the data availability 

and the quality of data. Considering these data limitations, the first item 

on the future research agenda should be the construction of a TSA for Sri 

Lanka. This is essential for future tourism analysis and policy 

formulation. With the improvement of basic data in terms of developing a 

TSA, an incorporation of the domestic tourism sector into the SLCGE-

Tourism would be another important item for the future research agenda 

since domestic tourism is also growing significantly in Sri Lanka and it 

has important policy implications in the context of the TDS.  

In common with many CGE studies, another data limitation of this study 

is the setting of the values of different elasticity parameters. They are 

mainly borrowed from other sources such as the GTAP database (as noted 

in Chapter 6). Therefore, the results are subject to this limitation. Ideally 

it is good to have econometrically estimated values when implementing a 

single country model like the SLCGE-Tourism. Therefore, estimating 

expenditure and price elasticities, substitution elasticities between 

different sources of goods and factors of production can be included into 

the future research agenda.  

This study did not identify different international tourism markets in the 

modelling exercise. This can also be considered as a limitation although 

such an analysis was beyond the objectives of the current study. 
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However, an analysis of tourism demand by markets and an evaluation of 

the impact of different markets on the economy are important considering 

the significant change in patterns of international tourism market in 

recent years. In particular, Indian and Chinese tourist arrivals to Sri 

Lanka have increased rapidly in comparison with the traditional sources 

of international arrivals such as Europe. A casual observation indicates 

that the pattern of tourist expenditure from new tourist markets such as 

India and China is different. Therefore, taking into account of the quantity 

of tourist arrivals from different sources, as well as unpacking in more 

detail the nature of any differences in expenditure patterns during their 

time in Sri Lanka, is important from the view point of policy makers. This 

will be an interesting area for future research and incorporating market 

segments into the SLCGE–Tourism can be considered as a future 

extension.  

This study did not take into account the distributional effects of tourism. 

However, it is important to model income distribution in the context of 

poverty alleviation in the economy. Therefore, compiling a Social 

Accounting Matric (SAM) with a household disaggregation will be helpful 

for an extension to the SLCGE–Tourism model in the future to address 

distributional and poverty issues in Sri Lanka. This is particularly 

important in the content of our finding of potential negative ‘Dutch 

disease’ impacts on traditional low skill and labour intensive export 

industries. 

The regional impact of tourism is also important in the Sri Lankan context 

similar to the distributional and poverty issues associated with tourism in 

Sri Lanka. To address the regional impact of tourism it is important to 

have a regional dimension in the SLCGE–Tourism by using either the top-

down or the bottom-up approach of regional CGE modelling. This can be 

considered as another important item for the future research agenda.  
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Finally, it is important to note here that the SLCGE–Tourism model is a 

comparative static model and it is not a dynamic model. Therefore, it has 

some limitations in terms of forecasting. Therefore, the SLCGE–Tourism 

can be extended to a dynamic version following the Australian modelling 

tradition in future. 

8.5 Concluding Remarks 

As mentioned in the introduction of this chapter, this study aimed to 

achieve two main objectives on the basis of two knowledge gaps identified 

in the literature on tourism in Sri Lanka. The first objective was to provide 

a historical narrative of Sri Lankan tourism in terms of government 

policies and analysing historical data on tourism by employing qualitative 

and econometric approaches. The second objective was to evaluate the 

economy-wide effects of tourism by using a CGE model. This kind of 

analysis has never been done for Sri Lanka before and this study is the 

first tourism focused Sri Lankan CGE study. Although there were some 

limitations of the study, it achieved its two main objectives by using 

suitable econometric tools and the CGE modelling technique. By doing so 

it contributed to the tourism literature in Sri Lanka in terms of filling 

important knowledge gaps identified in the literature. The empirical 

results of this study have some important policy implications and the 

SLCGE–Tourism model developed in this study can be used as practical 

tool in evaluating future tourism related policy issues in Sri Lanka.  
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APPENDICES  

Appendix 01 List of  I-O Table Sectors (Sector Names and SET 
Names) 

 
Sectors SET Names 

1 Paddy 1 Paddy 

2 Maize 2 Maize 

3 Other cereals 3 OtherCereals 

4 Potatoes 4 Potatoes 

5 Other vegetables 5 OthVegetable 

6 Coconut  6 Coconut 

7 Tea  7 Tea 

8 Rubber 8 Rubber 

9 Fruit 9 Fruit 

10 Other  Beverage and spice  10 OthBev_Spice 

11 Livestock and Dairy 11 LivStok_Diry 

12 Other agric and hunting  12 OthAgric_Hun 

13 Logging  13 Logging 

14 Firewood 14 Firewood 

15 Fish (Inland and Marine) 15 Fish 

16 Mining and quarrying 16 Ming_Qurying 

17 Meat, fish, fruit, veg. Process 17 MetFhFrtVgPr 

18 Dairy products 18 DairyProduct 

19 Grain mill products 19 GrainMilProd 

20 Other food products 20 OtherFodProd 

21 Beverages 21 Beverages 

22 Tobacco products 22 TobaccoProd 

23 Textiles 23 Textiles 

24 Other textiles 24 OtherTextile 

25 Knitted and crocheted fabrics  25 Knt_CrocFabr 

26 Wearing apparel, except fur  26 WearigAparel 

27 Leather products and footwear 27 LethPro_Fotw 

28 Wood products 28 WoodProducts 

29 Paper products, printing and publishing 29 PapProPriPub 

30 Refined petroleum products 30 RefinPetrPro 

31 Basic chemicals 31 BasicChemls 

32 Other chemical products 32 OthChemlProd 

33 Rubber products 33 RubberProdut 

34 Plastics products 34 PlsticProdut 

35 Non-metallic mineral products n.e.c. 35 NonMetMinPro 

36 Basic metals 36 BasicMetals 

37 Structural and fabricated metal products 37 StrFabMetPro 
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Sectors SET Names 

38 General-purpose machinery 38 GenPurpMachn 

39 Special / domestic machinery  nec 39 Sp_domMachin 

40 Computers 40 Computers 

41 Electric motors / equip n.e.c. 41 ElecMotr_Eqp 

42 Electronic components 42 EltronCompon 

43 Medical ,optical, photographic equi. 43 MedOptPhoEqp 

44 Transport equipment 44 TransportEqp 

45 Furniture 45 Furniture 

46 Manufacturing n.e.c. 46 Manfacturing 

47 Recycling of non-metal waste and scrap 47 ReNmetWstScr 

48 Electricity 48 Electricity 

49 Water 49 Water 

50 Construction 50 Construction 

51 Trade and repair work 51 Trd_RepirWrk 

52 Hotels and restaurants 52 Hotel_Restut 

53 Land transport; transport via pipelines 53 LndTrp_Pipln 

54 Water transport 54 WaterTranspt 

55 Air transport 55 AirTransport 

56 Supporting and auxiliary transport  56 Sup_AuxTranp 

57 Post and telecommunications 57 Post_Telcomm 

58 Financial intermediation 58 FinIntemdion 

59 Insurance and pension funding 59 Insu_PensFud 

60 Real estate activities 60 RealEstAcvit 

61 Public administration and defence 61 PubAdmin_Def 

62 Education 62 Education 

63 Health and social work 63 Helt_SociWrk 

64 Other services 64 OtherService 

65 Tourism 65 Intour 

 

  



 

 

 249 

Appendix 02 Excerpt 5.1: Sets and Subsets in SLCGE 

 

 
 

  

! Definitions od sets ! 

 

Set 

 IND # 65 Sri Lankan Industries # ! i  !  
(Paddy, Maize, OtherCereals, Potatoes,   OthVegetable, Coconut, Tea, Rubber, Fruit, 

OthBev_Spice, LivStok_Diry, OthAgric_Hun, Logging, Firewood, Fish, Ming_Qurying, 

MetFhFrtVgPr, DairyProduct, GrainMilProd, OtherFodProd, Beverages, TobaccoProd, 

Textiles, OtherTextile, Knt_CrocFabr, WearigAparel, LethPro_Fotw, FoodProducts,  

PapProPriPub, RefinPetrPro, BasicChemls, OthChemlProd, RubberProdut,  

PlsticProdut, NonMetMinPro, BasicMetals, StrFabMetPro, GenPurpMachn,  

Sp_domMachin, Computers, ElecMotr_Eqp, EltronCompon, MedOptPhoEqp,  

TransportEqp, Furniture, Manfacturing, ReNmetWstScr, Electricity, Water, 

Construction, Trd_RepirWrk, Hotel_Restut, LndTrp_Pipln, WaterTranspt, 

AirTransport, Sup_AuxTranp, Post_Telcomm, FinIntemdion, Insu_PensFud, 

RealEstAcvit, PubAdmin_Def, Education, Helt_SociWrk, OtherService, Intour); 

 

Set  

COM # 65 Sri Lankan Commodities # = IND ; ! c ! 
 

Set 

 SRC # Sources of  Commodities) # (Dom, Imp); ! s ! 
 
Set 

 MAR # Margin Commodities #  ! m ! 
(Trd_RepirWrk, LndTrp_Pipln, WaterTranspt, AirTransport); 

 

Set INTCOM # International Tourism Commodities # ! tc ! 

(Fruit, MetFhFrtVgPr, DairyProduct, GrainMilProd, OtherFodProd, Beverages, 

Textiles, OtherTextile,  Knt_CrocFabr, WearigAparel, LethPro_Fotw, Hotel_Restut, 

LndTrp_Pipln,  WaterTranspt, AirTransport, Sup_AuxTranp, OtherService); 

 

Subset 

MAR     is  subset of  COM ; 

INTCOM  is  subset of  COM ; 
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Appendix 03 List of Variables in SLCGE-Tourism 

Variable Name Dimensions Variable Description 

a1(c,s,i) cCOM  sSRC  iIND  Intermediate basic tech change 

a1_s(c,i) cCOM  iIND  Tech change, intimidate imp/dom composite 

a1cap(i) iIND  Capital-augmenting technical change 

a1lab_o(i) iIND  Labor-augmenting technical change 

a1lnd(i) iIND  Land-augmenting technical change 

a1mar(c,s,i,m) cCOM  sSRC  iIND  

mMAR 
 Intermediate margin tech change 

a1oct(i) iIND  "Other cost" ticket augmenting technical change 

a1prim(i) iIND  All factor augmenting technical change 

a1tot(i) iIND  All input augmenting technical change 

a2(c,s,i) cCOM  sSRC  iIND  Investment basic tech change 

a2_s(c,i) cCOM  iIND  Tech change, investment imp/dom composite 

a2mar(c,s,i,m) cCOM  sSRC  iIND  

mMAR 
 Investment margin tech change 

a2tot(i) iIND  Neutral technical change - investment 

a3(c,s) cCOM  sSRC  Household basic taste change 

a3_s(c) cCOM  Taste change, household imp/dom composite 

a3lux(c) cCOM  Taste change, supernumerary demands 

a3mar(c,s,m) cCOM  sSRC  mMAR  Household margin tech change 

a3sub(c) cCOM  Taste change, subsistence demands 

a4mar(c,m) cCOM  mMAR  Export margin tech change 

a5mar(c,s,m) cCOM  sSRC  mMAR  Government margin tech change 

contBOT   Contribution of BOT to real expenditure-side GDP 

contGDPexp(e) eEXPMAC  Contributions to real expenditure-side GDP 

delB   (Balance of trade)/GDP 

delPTXRATE(i) iIND  Change in rate of production tax 

delSale(c,s,d) cCOM  sSRC  dDEST  Sales aggregates 

delV0TAR(c) cCOM  Ordinary change in tariff revenue 

delV0tar_c   Aggregate tariff revenue 

delV0tax_csi   Aggregate revenue from all indirect taxes 

delV1CST(i) iIND  Change in ex-tax cost of production 

delV1PRIM(i) iIND  Ordinary change in cost of primary factors 

delV1PTX(i) iIND  Ordinary change in production tax revenue 

delV1PTX_i   Ordinary change in all-industry production tax revenue 

delV1TAX(c,s,i) cCOM  sSRC  iIND  Interim tax rev 

delV1tax_csi   Aggregate revenue from indirect taxes on intermediate 

delV1TOT(i) iIND  Change in tax-inc cost of production 

delV2TAX(c,s,i) cCOM  sSRC  iIND  Invest tax rev 

delV2tax_csi   Aggregate revenue from indirect taxes on investment 

delV3TAX(c,s) cCOM  sSRC  H'hold tax rev 
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Variable Name Dimensions Variable Description 

delV3tax_cs   Aggregate revenue from indirect taxes on households 

delV4TAX(c) cCOM  Export tax rev 

delV4tax_c   Aggregate revenue from indirect taxes on export 

delV5TAX(c,s) cCOM  sSRC  Govmnt tax rev 

delV5tax_cs   Aggregate revenue from indirect taxes on government 

delV6(c,s) cCOM  sSRC  Value of inventories 

delx6(c,s) cCOM  sSRC  Inventories demands 

employ(i) iIND  Employment by industry 

employ_i   Aggregate employment: wage bill weights 

f0tax_s(c) cCOM  General sales tax shifter 

f1lab(i,o) iIND  oOCC  Wage shift variable 

f1lab_i(o) oOCC  Occupation-specific wage shifter 

f1lab_io   Overall wage shifter 

f1lab_o(i) iIND  Industry-specific wage shifter 

f1oct(i) iIND  Shift in price of "other cost" tickets 

f1tax_csi   Uniform % change in powers of taxes on intermediate 
usage 

f2tax_csi   Uniform % change in powers of taxes on investment 

f2tot   Ratio, investment/consumption 

f3tax_cs   Uniform % change in powers of taxes on household 
usage 

f3tot   Ratio, consumption/ GDP 

f4p(c) cCOM  Price (upward) shift in export demand schedule 

f4p_ntrad   Upward demand shift, Collective export aggregate 

f4q(c) cCOM  Quantity (right) shift in export demands 

f4q_ntrad   Right demand shift, Collective export aggregate 

f4tax_ntrad   Uniform % change in powers of taxes on nontradtnl 
exports 

f4tax_trad   Uniform % change in powers of taxes on tradtnl exports 

f5(c,s) cCOM  sSRC  Government demand shift 

f5tax_cs   Uniform % change in powers of taxes on government 
usage 

f5tot   Overall shift term for government demands 

f5tot2   Ratio between f5tot and x3tot 

fandecomp(c,f) cCOM  fFANCAT  Fan decomposition 

finv1(i) iIND  Shifter to enforce DPSV investment rule 

finv2(i) iIND  Shifter for "exogenous" investment rule 

finv3(i) iIND  Shifter for longrun investment rule 

fx6(c,s) cCOM  sSRC  Shifter on rule for stocks 

ggro(i) iIND  Gross growth rate of capital = Investment/capital 

gret(i) iIND  Gross rate of return = Rental/[Price of new capital] 

invslack   Investment slack variable for exogenizing aggregate 
investment 
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Variable Name Dimensions Variable Description 

p0(c,s) cCOM  sSRC  Basic prices for local users 

p0cif_c   Imports price index, C.I.F., local currency 

p0com(c) cCOM  Output price of locally-produced commodity 

p0dom(c) cCOM  Basic price of domestic goods = p0(c,"dom") 

p0gdpexp   GDP price index, expenditure side 

p0gne   GNE price index 

p0imp(c) cCOM  Basic price of imported goods = p0(c,"imp") 

p0imp_c   Duty-paid imports price index, local currency 

p0realdev   Real devaluation 

p0toft   Terms of trade 

p1(c,s,i) cCOM  sSRC  iIND  Purchaser's price, intermediate 

p1_s(c,i) cCOM  iIND  Price, intermediate imp/dom composite 

p1cap(i) iIND  Rental price of capital 

p1cap_i   Average capital rental 

p1cst(i) iIND  Index of production costs (for AnalyseGE) 

p1lab(i,o) iIND  oOCC  Wages by industry and occupation 

p1lab_io   Average nominal wage 

p1lab_o(i) iIND  Price to each industry of labour composite 

p1lnd(i) iIND  Rental price of land 

p1lnd_i   Average land rental 

p1mat(i) iIND  Intermediate cost price index 

p1oct(i) iIND  Price of "other cost" tickets 

p1prim(i) iIND  Effective price of primary factor composite 

p1tot(i) iIND  Average input/output price 

p1var(i) iIND  Short-run variable cost price index 

p2(c,s,i) cCOM  sSRC  iIND  Purchaser's price, investment 

p2_s(c,i) cCOM  iIND  Price, investment imp/dom composite 

p2tot(i) iIND  Cost of unit of capital 

p2tot_i   Aggregate investment price index 

p3(c,s) cCOM  sSRC  Purchaser's price, household 

p3_s(c) cCOM  Price, household imp/dom composite 

p3tot   Consumer price index 

p4(c) cCOM  Purchaser's price, exports,loc$ 

p4_ntrad   Price, Collective export aggregate 

p4tot   Exports price index, local currency 

p5(c,s) cCOM  sSRC  Purchaser's price, government 

p5tot   Government price index 

p6tot   Inventories price index 

pe(c) cCOM  Basic price of exportable 
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Variable Name Dimensions Variable Description 

pf0cif(c) cCOM  C.I.F. foreign currency import prices 

pq1(c,i) cCOM  iIND  Price of output by commodity and industry 

phi   Exchange rate, local currency/$world 

q   Number of households 

q1(c,i) cCOM  iIND  Output by commodity and industry 

realwage   Average real wage 

SalesDecomp(c,d) cCOM  dDESTPLUS  Sales decomposition 

t0imp(c) cCOM  Power of tariff 

t1(c,s,i) cCOM  sSRC  iIND  Power of tax on intermediate 

t2(c,s,i) cCOM  sSRC  iIND  Power of tax on investment 

t3(c,s) cCOM  sSRC  Power of tax on household 

t4(c) cCOM  Power of tax on export 

t5(c,s) cCOM  sSRC  Power of tax on government 

utility   Utility per household 

w0cif_c   C.I.F. local currency value of imports 

w0gdpexp   Nominal GDP from expenditure side 

w0gdpinc   Nominal GDP from income side 

w0gne   Nominal GNE 

w0imp_c   Value of imports plus duty 

w0tax_csi   Aggregate revenue from all indirect taxes 

w1cap_i   Aggregate payments to capital 

w1lab_io   Aggregate payments to labour 

w1lnd_i   Aggregate payments to land 

w1oct_i   Aggregate "other cost" ticket payments 

w2tot_i   Aggregate nominal investment 

w3lux   Total nominal supernumerary household expenditure 

w3tot   Nominal total household consumption 

w4tot   Local currency border value of exports 

w5tot   Aggregate nominal value of government demands 

w6tot   Aggregate nominal value of inventories 

x0cif_c   Import volume index, C.I.F. weights 

x0com(c) cCOM  Output of commodities 

x0dom(c) cCOM  Output of commodities for local market 

x0gdpexp   Real GDP from expenditure side 

x0gdpinc   Real GDP from income side 

x0gne   Real GNE 

x0imp(c) cCOM  Total supplies of imported goods 

x0imp_c   Import volume index, duty-paid weights 

x0loc(c) cCOM  Real percent change in LOCSALES (dom+imp) 
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Variable Name Dimensions Variable Description 

x1(c,s,i) cCOM  sSRC  iIND  Intermediate basic demands 

x1_s(c,i) cCOM  iIND  Intermediate use of imp/dom composite 

x1cap(i) iIND  Current capital stock 

x1cap_i   Aggregate capital stock, rental weights 

x1lab(i,o) iIND  oOCC  Employment by industry and occupation 

x1lab_i(o) oOCC  Employment by occupation 

x1lab_o(i) iIND  Effective labour input 

x1lnd(i) iIND  Use of land 

x1lnd_i   Aggregate land stock, rental weights 

x1mar(c,s,i,m) cCOM sSRC iIND 

mMAR 
 Intermediate margin demand 

x1oct(i) iIND  Demand for "other cost" tickets 

x1prim(i) iIND  Primary factor composite 

x1prim_i   Aggregate output: value-added weights 

x1tot(i) iIND  Activity level or value-added 

x2(c,s,i) cCOM  sSRC  iIND  Investment basic demands 

x2_s(c,i) cCOM  iIND  Investment use of imp/dom composite 

x2mar(c,s,i,m) cCOM  sSRC  iIND  

mMAR 
 Investment margin demands 

x2tot(i) iIND  Investment by using industry 

x2tot_i   Aggregate real investment expenditure 

x3(c,s) cCOM  sSRC  Household basic demands 

x3_s(c) cCOM  Household use of imp/dom composite 

x3lux(c) cCOM  Household - supernumerary demands 

x3mar(c,s,m) cCOM  sSRC  mMAR  Household margin demands 

x3sub(c) cCOM  Household - subsistence demands 

x3tot   Real household consumption 

x4(c) cCOM  Export basic demands 

x4_ntrad   Quantity, Collective export aggregate 

x4mar(c,m) cCOM  mMAR  Export margin demands 

x4tot   Export volume index 

x5(c,s) cCOM  sSRC  Government basic demands 

x5mar(c,s,m) cCOM  sSRC  mMAR  Government margin demands 

x5tot   Aggregate real government demands 

x6tot   Aggregate real inventories 

 

Source: Formatting adopted from (Horridge, 2014) 
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Appendix 04 List of Coefficients in SLCGE-Tourism  

Coefficient Description 

Basic Commodity Flows  

V1BAS(c,s,i) Intermediate 

V2BAS(c,s,i) Investment 

V3BAS(c,s) Households 

V4BAS(c) Export 

V5BAS(c,s) Other demand 

Commodity Taxes  

V1TAX(c,s,i); Intermediate 

V2TAX(c,s,i); Investments 

V3TAX(c,s); Households 

V4TAX(c); Exports 

V5TAX(c,s); Government 

Primary Factor Flows  

V1CAP(i) capital rentals for industry i 

V1LAB(i,o) wage bill matrix 

V1LND(i) land rentals for industry i 

V1OCT(i) other cost tickets for industry i 

V0IMP(c) Total basic-value imports of good c 

Import Duties  

V0TAR(c) Tariff revenue for commodity c 

Household and Labour Add ups  

V1LAB_I(o) Occupation labour bill 

V1LAB_IO Total labour bill 

V3BAS(c,s) Households aggregates 

Flows at Purchasers prices  

V1PUR(c,s,i) Intermediate 

V2PUR(c,s,i) Investment 

V3PUR(c,s) Households 

V4PUR(c) Export 

V5PUR(c,s) Other Demand 

Flows at Purchaser's prices: 

Domestic + Imported Totals 
 

V1PUR_S(c,i); Domestic + imports intermediate purchases value 

V2PUR_S(c,i); Domestic + imports investment purchases value 

V3PUR_S(c); Domestic + imports household purchases value 

Source Shares in Flows at 

Purchaser's prices 
 

S1(c,s,i);  
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Coefficient Description 

S2(c,s,i);  

S3(c,s);  

Industry-Specific Cost Totals  

V1LAB_O(i) Total labour bill in industry i 

V1PRIM(i) Total factor input to industry i 

V1TOT(i) Total cost in each industry i 

V2TOT(i) Total capital created for each industry i 

DOMSALES(c) Total domestic sales of domestic commodity c 

SALES(c) Total sales of domestic commodity c 

V0CIF(c) Total ex-duty imports of good c 

Aggregate Indirect Tax Revenues  

V1TAX_CSI Aggregate indirect tax revenue from intermediate 

V2TAX_CSI Aggregate indirect tax revenue from investment 

V3TAX_CS Aggregate indirect tax revenue from households 

V4TAX_C Aggregate indirect tax revenue from export 

V5TAX_CS Aggregate indirect tax revenue from other demand 

V0TAR_C Aggregate tariff revenue 

V0TAX_CSI Aggregate indirect tax revenue 

All-Industry Factor Cost Aggregates  

V1CAP_I Total payments to capital 

V1LND_I Total payments to land 

V1OCT_I Total other cost ticket payments 

V1PRIM_I Total primary factor payments 

V0GDPINC Nominal GDP from income side 

Expenditure Aggregates at 

Purchaser's Prices 
 

V0CIF_C Total dollar import costs, excluding tariffs 

V0IMP_C Total basic-value imports (includes tariffs) 

V2TOT_I Total investment usage 

V3TOT Total purchases by households 

V4TOT Total export earnings 

V5TOT Total value of other demands 

V0GDPEXP Nominal GDP from expenditure side 

SIGMA1LAB(i) CES substitution between skill types for industry i 

SIGMA1PRIM(i) CES substitution, primary factors for industry i 

LABSHR(i) Share labour in factor costs for industry i 

SIGMA1(c) Armington elasticities: intermediate by commodity 

MAKE_C(i) All production by industry i 

MAKE_I(c) Total production of commodity c 
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Coefficient Description 

SIGMA1OUT(i) CET transformation elasticities for industry i 

SIGMA2(c) Armington elasticities: investment by commodity 

SIGMA3(c) Armington elasticities: households by commodity 

V3LUX(c,h) Supernumerary expenditure commodity c 

B3LUX(c,h) 
Supernumerary expenditure commodity c/total 
expenditure commodity c 

V3LUX_C(h) Total supernumerary expenditure 

S3LUX(c,h) Marginal household budget shares 

EXP_ELAST(c) Export Demand Elasticities 

TAU(c) 1/Elast. of transformation, exportable/locally used 

 

Appendix 05 Regaining Missed Opportunities: The Role of 
Tourism in Post-war Development in Sri Lanka. 

 

Appendix 06 Political Violence and Volatility in International 

Tourist Arrivals: The Case of Sri Lanka. 

 


