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1 Introduction 

 

1.1 Background 

 

"Sustainable tourism development meets the needs of present tourists and 

host regions while protecting and enhancing opportunities for the future. It 

is envisaged as leading to management of all resources in such a way that 

economic, social and aesthetic needs can be fulfilled while maintaining cul-

tural integrity, essential ecological processes, biological diversity and life 

support systems." (World Tourism Organisation (WTO), 2002) 

 

The above definition considers the three main pillars of sustainability defined in Agenda 21: 

Ecological, social and economical sustainability (United Nations Environment Programme 

(UNEP), 2004) These three aspects need to be considered when elaborating new policies for 

the future, especially when the development has to meet the needs of present generations, 

without compromising the ability of the future ones to meet their needs (Klauer, 1998). 

 

In many island republics where the economy mainly depends on tourism revenues, it is impor-

tant not only to maximise welfare today but to consider that only a sustainable management of 

the resources, such as a beautiful landscape, cultural attractions and secluded beaches, is es-

sential to give future generations the possibility to stay in the country and still profit from the 

natural phenomena (Poon, 1998). 

 

Especially for a country like Seychelles, which is often defined as the paradise on earth, the 

conservation of natural resources is essential to survive. Therefore, the policy-making authori-

ties are interested in the effect of different possible developments of tourism on the island. 

The Geobotanical Institute and the Natural and Social Science Interface of the Swiss Federal 

Institute of Technology in Zurich (ETH) in collaboration with SEED Sustainability elaborated 

a study on a sustainable development of tourism in the Seychelles (Günther, 2004). The pre-

sent master thesis is based on this study and will make a further analysis of the economic as-

pects of a sustainable development of tourism.  
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1.2 Objectives 

Seychelles efforts to develop themselves in a sustainable way was analysed in the study men-

tioned, done by Ms. Saskia Günther. Her focus was especially on the third most developed 

island of the Seychelles, La Digue. In the first part of her study she analysed possible scenar-

ios for the development of tourism on the Seychelles. In a second part the sustainability of the 

four elaborated scenarios was analysed. In the tourism branch very often sustainability only 

focuses on ecological aspects, disregarding the social and economic ones (Schneider, 2004). 

The analysis done for the island La Digue integrates all three aspects, and two of the scenarios 

emerged to be very sustainable.  

 

The present study focuses on the economic aspect of sustainability. In the above-mentioned 

study, the economic effects have been analysed only in a very superficial way. This should 

not be regarded as a criticism of the study. For the purpose of the study, the selected method 

was sufficient, but the adopted way totally disregards the secondary effects of changes in tour-

ism demand on the national economy. 

 

Considering that tourism sectors produce about 17% of the Gross Domestic Product (GDP), it 

is important to understand the linkage between the different economic sectors and to be aware 

of the consequences induced by the different scenarios. Therefore our objective is: 

 

What are the total economic effects of the different scenarios? 

 

To investigate the main objective, two sub-objectives needs to be defined:  

a) How is the linkage between the economic sectors in Seychelles economy? 

b) What are the effects induced by demand changes in the different scenarios?  

 

At the end, the results should be utilised as a supplementary decision support to find the opti-

mal scenario for a sustainable development. 

 

1.3 Structure of the study 

 

To analyse the requested effects, first a compatible model had to be found and afterwards the 

necessary data had to be collected. How this was done is presented below in four chapters. An 

additional chapter contains different materials concerning the stay on the Seychelles. 
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Chapter 2, Seychelles: In this chapter, an overview of the situation in the Seychelles is given. 

The reader will be introduced briefly to Seychelles geography, history, economy and tourism. 

This information will put the project into a broader context. 

 

Chapter 3, Input-Output model: The methodology used in this study is presented. It shows 

how an economy can be presented in an input-output table and hence multipliers can be de-

rived. In the third part of the chapter, the assumptions of the model are discussed. 

 

Chapter 4, Data collection: In this chapter, the way the data for this study was collected is 

explained. In a first part, different constraints encountered in the Seychelles are presented. In 

the second part, the sources of the data for the input-output table are revealed and finally the 

data concerning the scenarios presented in Ms. Günther study is discussed briefly and after-

wards adapted to our study.  

 

Chapter 5, Results: Finally, the effects of the different scenarios on Seychelles economy are 

presented. The appropriateness of the methodology is discussed and possible conclusions are 

drawn. In addition, possible recommendations for further investigations are given. 

 

Chapter 6, Appendix: Different information, tables and other articles regarding the stay on 

the Seychelles are presented. A short introduction to the Tourism Satellite Account (TSA) 

examined for the Ministry of Tourism and Transport also forms part of it.  
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2 General information about the Seychelles islands 

 

As already mentioned in the introduction, the study focuses on the Seychelles islands. The 

experience collected in the last few months showed that most people know these islands as a 

holiday destination, but have difficulty to locate them on the world map; usually the Sey-

chelles are confused with Mauritius or the Maldives. For a better understanding of the work-

ing environment and the basic conditions for this study, the next chapters will give a short 

introduction to Seychelles’ geography, history, economy and tourism. 

 

2.1 Geography 

 

The Seychelles are an archipelago occupying the western part of the Indian Ocean and spread-

ing out over an Exclusive Economic Zone (EEZ) of no less than 1.3 million square kilome-

tres. The main part of this island group is situated between 4 and 5 degrees south of the equa-

tor at a longitude between 55 and 56 degrees east. The main island of Mahé lies some 1800 

kilometres east of the EastAfrican coast of Kenya and north-east of Madagascar.  

 

Figure 2.1 Map of the Seychelles island 

 

Source: World live, 2004 
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There are over a 100 named islands forming the Seychelles group. Most are coralline and are 

spread over a large area towards the south and south-east. Some 40 of these islands, however, 

are granitic and are found within a radius of 50 kilometres from the main granitic island of 

Mahé (Jumbo guide, 1998). It is  the principal island (153 km2 with 80% of the total popula-

tion). The town of Victoria, the busy commercial and administrative capital of the Seychelles, 

nestles below the mountains on the east coast.  

 

The second-largest granite island of the Seychelles is Praslin, about 40 kilometres north-east 

from Mahé. The island has a population of about 8’000. Praslin is not as mountainous as 

Mahé – the highest point being 330 metres – but it has similarly great granite outcrops sur-

rounded by beautiful beaches, and a coral reef enclosing the crystal-clear waters which are so 

typical of the Seychelles. One of the eternal symbols of the Seychelles, the huge coco-de-mer 

nut, grows in the Vallée de Mai forest of Praslin. This World Heritage Site is also home to 

one of the world’s rarest birds, the Black Parrot. La Digue is the third-largest granite island in 

the Seychelles in terms of population, housing about 2’000 people and it covers an area of 10 

km2. It is 5 km away from Praslin, or three hours by schooner from Mahé (50 km). The pace 

of life is slow, about the same speed as its traditional way of transport – the ox cart. Despite 

being the third-largest island of the granitic Seychelles by size, Silhouette has a population of 

only 130 people. It lies 19 km to the north-west of Mahé and is only developed to a minor 

extent (Mair, 2001).  

 

The total population of the Seychelles was estimated at 80’800 people in 2002 (Management 

and Information System Division (MISD), 2004). As mentioned before, the main part of the 

population, 70’000 people that is, lives on Mahé. Another 8’000 people live on Praslin and 

2’000 on La Digue. The remaining inhabitants are scattered on the rest of the islands.  

The Seychellois have a charming Creole culture which stems from the African, European and 

Asian roots of people. Families are generally large and everyone seems to be related to, or at 

least know, everyone else. The woman is often the head of the household, where children tend 

to stay, due to the fact that there is a free and easy approach to marriage. Partner changes are 

quite acceptable and many couples often never marry. The Seychellois believe that life is to 

be enjoyed – these relaxed islanders do not know the word “hurry”. Tomorrow, very often, 

does just as well as Today. 
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Being equatorial, the Seychelles climate is hot and humid all year round, without much sea-

sonal variation. The average temperature on the Seychelles is 29°C, with 12 hours of daylight. 

Rainfall is recorded during the two monsoons, the south east from May to October and the 

north west from November to April. The heaviest rainfall is usually during mid-December to 

mid-January. But in general this archipelago enjoys stable weather year-round, due to the fact, 

that it lies outside the cyclone belt. 

 

The vegetation remains green throughout the whole year, but suffers a little during the dry 

season. The most common Seychelles soil has a greyish-brown colour and contains only 1% 

organic matter; the red coloured soil has even less organic matter. Fertilisers must be added to 

the soil to assist in the growing of high yield crops. The soil has a low retention capacity for 

water and is constantly washed down to the sea leaving sand granules or exposing bare granite 

rocks. 

In the Seychelles, there are many species of birds, fish and other marine life together with a 

rich flora, some of which is unique. Two of the outstanding species of birds to be found only 

in the Seychelles are the black parrot and the paradise fly-catcher. 

 

2.2 History 

 

British citizens first made their way to the Seychelles in 1609. They made no claim to the 

islands, which remained uninhabited, although they might have been used as a secret refuge 

by pirates. 

In 1742, the Frenchman Lazare Picault landed on Mahé. He named the islands after Mahé de 

Labourdonnais, the governor of Mauritius who had sent him. Fourteen years later, Mahé and 

the inner islands were formally claimed in the name of the King of France. Mahé was named 

Isle Séchelles, which later became the name of the group.  

During the long revolutionary war between Britain and France, several British men-of-war 

called at Seychelles. At the end of the war in 1814, Mauritius and the Seychelles were ceded 

to Britain under the Treaty of Paris.  

In 1903 the Seychelles became a crown colony in its own right, detached from Mauritius. Af-

ter the abolition of slavery in 1835 liberated slaves were brought to the Seychelles to begin 

new lives, swelling the population by nearly 3’000. The two world wars during the 20th Cen-

tury touched the Seychelles only lightly: The island in the Indian Ocean was used as refuel-
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ling base for British ships and flying boats. In 1948, representatives were elected in the Sey-

chelles government for the first time.  

In March 1975, a new constitution was drawn up and a coalition government established 

ready for independence in June 1976, when James Mancham became president and Albert 

Rene prime minister. Following a coup d’état in 1977, the Seychelles became a one-party 

state, with Albert Rene as president and the Seychelles’ People’s Progressive Front as the 

ruling party. Multi-party elections were restored in 1993, when René again returned as presi-

dent and Mancham (Democratic Party) was elected leader of the opposition. René was re-

elected in 1998 and the parliamentary elections in 2002 saw another victory for René’s party, 

but the oppositional Seychelles National Party managed to increase its representation from 

one to eleven seats (Därr, 1996). The “René era” finally came to an end in April 2004, when 

the president resigned and was succeeded by former vice-president James Michel. 

2.3 Economy 

If not otherwise stated, all the figures given in this section are based on MISD online publica-

tions (MISD, 2004). 

In 2002, the GDP in market prices of the Seychelles was estimated at about US$ 696 million1. 

With a total population of 80’800 (MISD, 2001), this represents a GDP per capita of US$ 

8’615. Compared with 1976, when the Seychelles became independent, the GDP per capita 

had a sevenfold increase (Commercial Data international, 2000). In the same time Swiss GDP 

increased by 285% (Economiesuisse, 2004a). 

Until 1991, parastatal2 companies proliferated in many sectors of the economy. State-owned 

and parastatal companies accounted for more than half the country's GDP and about two-

thirds of formal employment. The parastatals enjoyed mixed success, and by 1992 the gov-

ernment had begun with the privatisation of selected enterprises.  

 

Tourism, agriculture, and fishing are the principal sectors of the economy. Earnings from 

tourism amounted to $128 million in 2002, when 132’000 tourists visited the nation. Until the 

end of the century, the increase was led by the tourism sector and in the last years by the fish-

ing industry. In 2000, industrial fishing surpassed tourism as the most important foreign ex-

change earner. Earnings are growing annually from licensing fees paid by foreign trawlers 

fishing in the Seychelles' territorial waters. 

                                                 

1  All figures calculated with the par exchange rate of 10th September 2004, where 1 US$ = 5,5 SCR 

2  Mixed companies owned by government and privates 
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Agriculture and fishing: The primary sector contributes to less than 3% of the GDP and em-

ploys only about 6% of the workforce.  

 

Manufacturing, Electricity & Water and Construction: The secondary sector contributes 

to 30% of the GDP and employs 22% of the workforce. The production of canned tuna, the 

most flourishing industry, contributes to 85% of the exports and is the second major source of 

foreign exchange earning (MISD, 2002a). Electricity and water supply is controlled by one 

parastatal company.  

 

Services: The tertiary sector accounts with 65% for the largest share of GDP and employs the 

largest proportion of the workforce, approximately 72%. Since the opening of Mahé Interna-

tional Aairport in 1971, the tourism industry has grown rapidly, currently providing almost 

three-fourths of all foreign exchange. 

 

Despite attempts to improve its agricultural base and emphasise locally manufactured prod-

ucts and indigenous materials, the Seychelles continue to import 90% of what it consumes. 

Trade is controlled by the importation and re-export of petroleum; other exports include 

canned tuna, fish, prawn, other fish products and cinnamon bark. Seychelles imports a broad 

range of foods, manufactured goods, machinery, and transportation equipment (International 

Monetary Found (IMF), 2000). The largest single category is petroleum fuels and lubricants, 

although much of this is re-exported through servicing of ships and aircraft (U.S. Library of 

Congress, 2004). The main export destinations for national products in 2002 are: United 

Kingdom (47,9%), France (34%), Italy (11%) and Germany (10%). Imports of all kind are 

still controlled by the Seychelles Marketing Board (SMB), a parastatal company which oper-

ates all the major supermarkets and is the distributor and licensor of most other imports. The 

main import partners in 2002 were Saudi Arabia (15,6%), France (12,8%), Spain (9,9%), Italy 

(9,7%), South Africa (8,4%), Singapore (7,3%) and the United Kingdom (6,1%) (Geography 

IQ, 2004). 

 

In the last years the trade balance deficit has continuously grown from 955 million Rupees in 

1997 to 1’165 million Rupees in 2001. 44.1% of the external debt were accumulated by bilat-

eral creditors, 23.7% by multilateral institutions and the remainder from commercial sources 
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(IMF, 2000). In the same period of time, the governmental budget deficit decreased visibly 

from 453 millions Rupees in 1997 to 342 millions Rupees in 2001 (Günther, 2004). 

 

Since the 13th of May 1996, the Seychelles rupee is pegged to the Seychelles Trade and Tour-

ism Weighted Basket (STTWB). The STTWB now comprises six currencies. The weights are 

as follows: Euro (37.7), US Dollar (25.7), UK Sterling (15.7), South African Rand (10.5), 

Singapore Dollars (7.7) and Japanese Yen (2.7). This official rate is used by the Central Bank 

of Seychelles (CBS) for official transactions and the commercial banks are bound to the regu-

lation to transact foreign exchange strictly within these rates.  

Due to chronic lack of foreign exchange, the rates on the parallel market are twice as high as 

the official ones, for instance for Euros or US Dollars. 

To stem the growth of parallel market in foreign currency and limit its exports, the govern-

ment introduced several measures in 1999 (IMF, 2000): 

- Introduction of import permits 

- Bans on import of second hand motorised vehicles and nonessential goods 

- Reimposition of withholding taxes on dividends and interests remitted abroad 

- Amendment requiring tourist to settle their bills in foreign exchange 

- Prohibition for residents to possess foreign currency not obtained through the banking 

system 

- All foreign exchange earners have to surrender all their earnings in foreign exchange 

to the commercial banks and are only allowed to keep 15% of the amount for  their 

own import needs3. 

 

2.4 Tourism 

 

The beginning of modern tourism in the Seychelles dates back to the opening of the interna-

tional airport on Mahé in 1971. From 3’175 visitor arrivals in the same year the number in-

creased to about 132’000 visitors in 2003. According to Figure 2.2 visitor arrivals increased 

rapidly from 1983 until 1997 with two peaks in 1990 and 1994. In 1996 the tourist arrivals 

stabilised at about 130’000 visitors. This does not correspond with the growth of the vacation 

destinations Mauritius and La Reunion, where tourist arrivals have grown consistently since 

1995. 

                                                 

3  Special bilateral agreements with higher retention rates were established with international companies 
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Figure 2.2 Growth of visitor arrivals from 1983 until 2003 
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To counteract this development, the Seychelles’ authorities elaborate a new tourism policy in 

2000 called Vision 21, with the aim to convert the Seychelles into a three to five star destina-

tion and thus increase the annual tourist arrivals to about 200’000 visitors (MTT, 2000). 

 

The contribution of tourism-related industries to the GDP varied in the last 15 years from a 

minimum of 12% to a maximum of 18.4% in 1991 (see Figure 2.3). The tourism industry is 

also one of the major employers on the islands. In 2002 about 17% of the total workforce was 

employed in tourism-related enterprises.  

 

Figure 2.3 Contribution of tourism to GDP 
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Europe is the predominant market area for the Seychelles, providing about 63% of all visitors 

in 1981 and 80% in 2002. Within Europe, the principal tourism-generating countries are 

France, Italy, Germany and the United Kingdom. Europe is followed by Africa with almost 

11% of all visitors and Asia with 6.5%. 

 

As one of the most important source for foreign exchange, the tourism sector is of vital impor-

tance to the Seychelles. Therefore, two ministries are directly involved in tourism policy. On 

the one hand, there is the Ministry of Tourism and Transport (MTT), which issues licenses to 

tourism facilities, takes care of a sustainable development of tourism infrastructures and fa-

cilitates international cooperation. On the other hand there is the Seychelles Tourism Market-

ing Authority, which is responsible for the promotion of the Seychelles as a tourism destina-

tion.  
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3 Input-output model 

3.1 Introduction 

 

An Input-Output Analysis is an analytic framework developed by Professor Wassiliy Leontief 

in the late 1930s for which he received the Nobel Prize in Economy, although its roots have 

been traced back to the eighteenth century (Proops, 1993). 

The main tool for an input-output analysis is the input-output table, which describes the flows 

of money between sectors within a region’s economy (Miller, 1985). Based on this table an 

input-output model can be drawn up. Input-output models’ main purpose is to analyse the 

effect of change in demand in one particular sector on the whole economy. The model is gen-

erally constructed for a specific geographic region such as a nation, state, county, etc.  

The model is based on a system of linear equations (Proops, 1993) that describes the flows 

between different industry sectors in an economy (Miller, 1985). The output of particular sec-

tors is sold to other industry sectors within the analysed economy, which will record the pur-

chasing as input for their own production. This information is collected in the inter-industry-

transaction table which illustrates the trade network within the economy.  

The transaction table is one part of an input-output table illustrated in Figure 3.1.The diagram 

shows a division into four quadrants. Quadrant A is the already mentioned transaction table, 

which shows the monetary flows between the different sectors. The column entries can be 

interpreted as the input of goods and services required by the local production sector from the 

other sectors. On the other hand, the rows explain how the output of a particular sector is 

shared among the other sectors. The cells in quadrant B take account not only of expenditures 

for primary inputs such as labour or capital4, but also government revenues5. Quadrant C 

shows how the industries sell their outputs to final consumers such as the government, private 

consumers or customers from abroad (exports). It also records the formation of fixed capital 

as investments in durable equipment, plant construction, residential construction and inven-

tory change. Finally, the last quadrant shows the Gross Domestic Product of the analysed 

economy.  

It is indispensable to assume that there is a general equilibrium in the described economy, that 

the sum of each row is equal to the sum of the corresponding column. It can be compared to a 

                                                 

4  Include wages, salaries, profits, rent, interest and dividends 

5  Include direct and indirect tax revenues, duty and fees.  
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financial statement of a company. A column represents the expenses side and the row is the 

revenue side of the statement. It is therefore indispensable, that rows and column are bal-

anced. The table is not yet an operational model but just an accounting table. It shows the 

structure of the economy, the possible bottlenecks and the relationship between the sectors 

with the key economic variables such as government revenue and imports (Fletcher, 1999). 

 

Figure 3.1 Structure of an input-output table 

 

Source: Fletcher, 1999 

 

To transform the input-output table in an operational model, endogenous and exogenous vari-

ables have to be defined. We can see in Figure 3.2 that industry 1 purchases inputs from sec-

tor X11 to Xm1 and these purchases are regarded as endogenous, but also for industry 1 the 

endogenous sales are from X11 to X1m. All other  purchases and sales ( H1-m,C, I1-m,C, M1-m,C, 

E1-m,C, G1-m,C, W1-m,C-G, P1-m,C-G, T1-m,C-G) are regarded as exogenous. 

 

If the economy is divided into m  sectors and iY  is total final demand of sector i , then the 

total output iX  of sector i  is defined by 

 

iimiii YZZZX ++++= .....21  (3-1) 

 

The Z -terms are the intermediate sales of sector i to the other sectors. Therefore the right-

hand of the equations represents the total sales of sector i to final and inter-industry consum-

ers. This equitation describes the production function in the sector i. Further information 

about the production function in a given sector will be discussed later on in this chapter. 
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Figure 3.2 A basic input-output transaction table 

 

Source: Miller, 1985 

 

The equation system for the entire economy will therefore show the following structure: 
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The fundamental assumption of the input-output model now is that the flows from sector i to j 

depends entirely on the output in sector j; it is a so-called demand side model (Miller, 1985). 

This means that if sector j  increases its output, there will be increased demands from sector 

j  (as purchaser) on the sectors whose products are used as inputs to production in j . 

It is important to transform the transaction table in a more operational form. To normalise the 

flows ijZ  in the transaction table, we calculate the ratio aij 

j

ij

ij
X

Z
a = 6 (3-3) 

                                                 

6  Observing now the calculation of the different coefficient 

mj

mj

j

j

ij

j

j
a

Z

a

Z

a

Z
X ==== .......

2

21
 a prob-

lem can occur, when the production of a particular output does not require one of the inputs. This means that 
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This coefficient measures the relationship between sector’s output and inputs and is assumed 

that this coefficient is fixed7. 

 

The equations system (3-2) can now be rewritten, replacing each Zij by aijXj.. 
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it can now be summarised in a matrix form, namely 

 

YAXX +=  

 

,

....

....

....

21

22221

11211



















=

mmmm

m

m

aaa

aaa

aaa

MMM
A  



















=

mX

X

X

M

2

1

X , 



















=

mY

Y

Y

M

2

1

Y  

 

 

afterwards, we transform the matrix equation into a mathematically useful form for the input-

output analysis, 

 

( ) YAIX
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=  (3-5) 
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0=ija  and hence ijij aZ /  is infinitely large. This means that the production function included in the input-

output model is defined as 
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7  Cf. chapter 3.3 
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Equation (3-5) is the fundamental matrix representation of input-output analysis. (I - A)-1 is 

known as the ‘Leontief inverse’. Note that jiij YX ∂∂= /α . Increased demand from sector j by 

one unit will increase output from sector i  by ijα . 

We will now return to our input-output table to understand the relation between this table and 

the national accounts. The aggregated information of the table is visible in the entries in the 

bottom row and the last column. 

If we sum up the last row of Figure 3.1, the total output trough the economy is 

 

)(.....21 MEGICXXXX m −+++++++=  (3-7) 

 

The components of the final demand are grouped into domestic final demand (Privat con-

sumption C + Fixed capital formation I + Governmental consumption G and net foreign final 

demand (Exports E – Imports M). 

Summing up the last column, the left-hand side of the equation is also defined by 

 

TPWXXXX m ++++++= .....21  (3-8) 

 

The total output is the addition of the intermediate outputs iX  plus the value added (Wages W 

+ Profit and Dividends P + Government revenues T). 

 

Now, the left-hand side of the equation (3-7) is substituted with equation (3-8). 

 

)( MEGICWPT −+++=++  (3-9) 

 

The left-hand side represents the total factor payments, known in the National Accounts as 

Gross Domestic Income and the right-hand side represents the Gross Domestic Product. Con-

sequentially the information to fill out the input-output table is derived from the National Ac-

counts of the analysed economy, normally of a country. If we want to employ the input-output 

for a regional analysis, the data collection may be more complex, due to the scarcity of re-

gional information8. 

                                                 

8  Cf. chapter 4.1 
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3.2 Multipliers 

One of the major uses of input-output information, in the form of an input-output model, is to 

assess the effect on an economy of changes in elements that are exogenous to the model of 

that economy (Miller, 1985). Several summary measures, derived form the elements of the 

Leontief inverse ( ) 1−
− AI , also known as the multipliers matrix, are often employed in impact 

analysis; these are known as input-output multipliers. All of them measure the total change 

throughout the economy from one unit change for a given sector.  

The multipliers’ advantage is, that  they do not only measure the initial effect of an exogenous 

(final demand) change, but they also consider secondary effects. The multiplier reflects the 

total impact on the economy of a demand change. The total effect has three components: a 

direct, an indirect and finally an induced effect. Indirect and induced effects are often summa-

rised in secondary effects (Stynes, 1997).  

 

Direct effects are changes in production associated with the immediate effects of changes in 

final demand. For example, an increase in the number of tourists staying overnight in hotels 

will increase revenues in the hotel sector. This will have a direct impact on the hotel expendi-

ture for salaries, taxes and supply of services and products, which have to be raised in order to 

meet the higher final demand. 

Indirect effects can be traced back to the effects on production in other sectors caused by an 

increase in final demand for one sector’s output. In our example, the additional room demand 

in the hotel will increase the demand of the hotel for laundry services9. To meet the additional 

demand, the laundry sector has also to increase their inputs. These repercussionsrepresent the 

indirect effect. 

The direct and indirect effects generate an increase in income for the households, leading the 

households to increase their final demand. This effect is known as induced effect.  

 

Direct and indirect effects of a change in any category of final demand are captured by the 

Leontief inverse or inverted technology matrix. To measure the induced effects generated by 

households, they need to be treated as a production sector. This means that the private con-

sumption column has to be integrated as additional column in the transaction matrix and the 

salaries and profits rows have to correspond to the respective rows in the production quadrant. 

                                                 

9  We assume, that laundry services are outsourced 
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Inverting this new expanded matrix, we will now receive multipliers measuring indirect, indi-

rect and induced effects of a change in demand in a particular sector. 

We adapt equation (3-5) in following way: 

( ) *1** - YAIX
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where the leontief inverse with households is 
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There are three most commonly used types of multipliers (Var, 1985): 

a) Output multiplier jO  

An output multiplier for sector j  is defined as the total value of production in all sec-

tors of the economy that is necessary in order to satisfy a dollar’s worth of final de-

mand for sector j ’s output. It can be obtained by summing the coefficients in that in-

dustry j ’s column of the inverted technology matrix. 

∑
=

=
m

i

ijjO
1

α  

b) Income multipliers jH  and *

jH  

Income multipliers attempt to translate the impacts of final-demand spending changes 

into changes income received by households for labour supply. We distinguish three 

levels of income multipliers. Type I income multipliers show the amount of direct plus 

indirect income created by an additional unit of final demand. Adding the induced ef-

fect of changes in final demand we receive Type II income multipliers. Finally, a Type 

III income multiplier exists that is similar to Type II, except for the fact that the 
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household sector is subdivided into income groups and a distinction is made between 

changes in income of existing households and changes in income of new employees10.  

 

We can find the income Type II multipliers in the last row of the Leontief inverse with 

households 

 

*

,1

*

jmjH += α , 

 

otherwise they can be calculated in the following ways 
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ijjmj aH α  

 

consequentially Income Type I multipliers are defined as 

ij

m

i

imj aH α∑
=

+=
1

,1  

 

c) Employment multipliers jE  and *

jE  

These multipliers show the effect of changes in final demand upon the level of em-

ployment. Normally, it is expressed in number of jobs created by additional final de-

mand. In this case, it is possible to differentiate Type I and Type II multipliers, with 

the same differences explained under point b) 

For this purpose we first need to calculate the physical labour input coefficients  

i

i

im
X

e
w =+ ,1  

Denoted by ie  is the number of employees in sector i  and iX the total output of sector 

i . Hence, imw ,1+  represents the employees per unit’s11 worth of output. In general for a 

m-sector input-output model, one could find  

[ ]
mmmmR www ,12,11,1 ,,, +++= LW  

 

                                                 

10  Due to lack of information Type III-multipliers will not be calculated in this paper. 

11  For example US$, SR, CHF, etc. 
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The calculation of the employment multipliers is done in the same way as for the in-

come multiplier. The difference is that we substitute the monetary labour input 1+ma  

with the physical measure 1+mw . 

Hence, the multipliers can be calculated in the following way 

ij

m

i

imj wE α∑
=

+=
1

,1   

for type I multipliers and  

∑
+

=

+=
1

1

*

,1

*
m

i

ijjmj wE α  

for employment Type II multipliers. 

 

d) Government multiplier jG  and *

jG  

To visualise the total effect of a unit change in final demand upon government reve-

nues, we calculate the government multipliers (Fletcher, 2003). 

As for the income multipliers, the government multipliers can be calculated in the fol-

lowing way 

∑
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+=
1

1

*

,3

*
m

i

ijjmj aG α   

with 
j

j

jm
X

T
a =+ ,3 , which can be defined as the tax input-coefficient. 

Consequentially to Income multipliers, Government type I multipliers are defined 

as ij

m

i

imj aG α∑
=

+=
1

,3  

3.3 Assumptions 

 

The last part of this chapter focuses on the different assumptions made for this model and 

which should be considered when interpreting the results of an input-output analysis. Like all 

economic models with the aim of modelling reality, it is indispensable to make a number of 

assumptions. The main part of the assumptions regards the production functions in the differ-

ent industries. The basic ones are: 
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A1. The production function described with equation (3-1) is representative for all firms 

in a given industry. We therefore assume that all the firms in a given sector have the 

same production technology and produce identical products (Stynes, 1998). 

A2. The production in an input-output model in a Leontief system is essentially linear. 

As is visible in Figure 3.3 a Leontief production curve obviously differs from a clas-

sical production function. Two main differences can be described as follows (Miller, 

1985): 

a) The inputs in a Leontief production curve are assumed as complements. It is 

therefore not possible to substitute one input with another one. 

b) The observed proportion between inputs is constant .2112 constzzP jj == , 

consequentially it is only possible to increase output if we increase all inputs 

by the same ratio.  

 

Figure 3.3 Production Functions 

 

Source: Miller, 1985 

 

A3. An additional assumption is that there are no economies or diseconomies of scale in 

production. 

A4. The model assumes that the economy operates without spare capacity. This means 

that any increase in final demand is met by an increase in sectoral output. 

A5. Regarding the labour input, the model assumes that in the economy of reference un-

employment exists. Thus, it is possible to meet any additional demand for labour by 

simply increasing the number of employed persons (Brissaoulis, 1991). 

A6. Although the model is normally based on activities within a single year, the model 

does not explicitly keep track of time. 

A7. Induced effects of an increase in demand should always be treated with caution. 

Multipliers of Type II which also consider the induced effect, generally assume that 

jobs created by additional spending are new jobs involving new households. Addi-
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tionally, induced effects are computed assuming a linear change in household spend-

ing with changes in income. These assumptions is often violated, therefore induced 

effect should be used with caution. 

 

Results of the input-output model should always be analysed carefully, due to the strong as-

sumption made in the model. Particularly in the interpretation of the multipliers, caution is 

advisable. Very high multipliers needs to be analysed meticulously, otherwise the can mislead 

to wrong interpretations. 

 

3.4 Input output model to predict tourism effects 

 

The input-output model explained in chapter 3.1 will now be adapted for the analysis of 

changes in tourism demand.  

 

As discussed, the following equations explain the interrelationship between final demand and 

industries output 

 

( ) YAIX
1

- 
−

=  (3-10) 

 

and additionally the interrelationship between primary input and output is defined as 

 

BXP =  (3-11) 

 

where X  is a vector of gross output, A  is a (m x m) matrix of production coefficients, Y  

is a vector of final demand, I  is a (m x m) identity matrix12, P  is a vector of primary factors 

and B  is a matrix of factor coefficients (see Figure 3.1).  
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12  All elements are 0 excepted for the one in the diagonal, which are 1. 
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where W are salaries, P Profits and T Taxes. 

 

From these two equations it is possible to predict the change in gross output, employment of 

primary factor for a given change in final demand. Defining the change in final demand with 

F∆  and applying it to eq. (3-10) and (3-11), then 

 

( ) FAIX ∆=∆
−1

- 13 (3-12) 

 

and  

 

XBP ∆=∆  (3-13) 

 

combining eq. (3-12) and (3-13), then 

 

( ) FAIBP ∆=∆
−1

-  

 

Where P∆  is a (3 x m) matrix in which each row now contains the effects of the items of ex-

port earnings on a particular primary factor, we now substitute the F∆  with T∆  a (m x m) 

matrix. The diagonals of this matrix record the given change in export earnings induced by 

tourists with the off-diagonals zeros.  

 

( ) TAIBP ∆=∆
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-  (3-14) 
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For example if we have a look at the first row of P∆  we will find the effect14 of changes in 

export earnings induced by tourists on the income of the residents on the islands W∆  

                                                 

13  In national economics are multipliers often defined as 
F

X
∂

∂  corresponding to 
F

X
∆

∆  

14  Direct and indirect 
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[ ]mWWW ∆∆∆=∆ L21W  

 

multiplying now W∆  with a unit vector [ ]111' L=U 15of the same size we get the total 

effect on income TOTW∆ of residents 

 

UW *∆=∆ TOTW  (3-15) 

 

The same operation can be done with the row containing profits or taxes. 

 

This method is useful in case we did not calculate in advance the multipliers discussed in 

chapter 3.2. In case we have already elaborated the multipliers, we can use them to calculate 

the effect of changes in export earnings. 

If we are interested in the effect on income, we multiply the matrix T∆  with the correspond-

ing income multiplier H  and *H  respectively, depending on what effects we are interested in. 

Thus,  

 

THW ∆=∆   

 

if we want to measure direct and indirect effect, or 

 

THW ∆=∆ **  

 

if we add also the induced effect. 

 

For the total effect we will again utilise equation (3-15). In accordance to the other multipliers 

we can also analyse the effect of changes in tourism demand on output, governmental reve-

nues or employment.  

                                                 

15  U’ is the transposed version of U 
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4 Data collection 

 

4.1 Introduction 

 

Originally, we planned on investigating the economic effects of the scenarios constructed by 

Ms. Günther for La Digue’s economy. In her study she identified four different possible sce-

narios on how the tourism situation and the local development of the infrastructure could look 

like in 2013. Two of them received a very high score in terms of sustainability. A further in-

vestigation would have provided information about the effect of tourism development on the 

local population’s income, regional labour market and tax income for the government (Hew-

ings, 1985). A further fiscal analysis would then investigate the ratio between tax revenues 

and additional public costs necessary to secure a sustainable development (The Haas Center 

for Business Research and Economic Development, 2001) 

. 

However, the first meeting with representatives of the Ministry of Tourism and Transport 

(MTT) made evident that the required data for the planned investigation was not available. 

Diverse in-depth information is collected annually on the visitor’s consumption behaviour on 

the Seychelles and also information on national production. But the data is not arranged ac-

cording to regional provenience. Therefore, it was  impossible to reconstruct the economic 

network on La Digue. Due to the limited time for investigating and the element of uncertainty 

about the willingness of the local economic players to supply the requested data, the project of 

analysing the economic network of La Digue was abandoned.  

 

But we did not want to give up the idea of analysing the economic effect of toursim by means 

of  an input-output analysis. For this reason we concentrated on Mr. J. Fletcher’s and Mr. 

Archers’ paper (Archer, Fletcher, 1996), which analyses the tourism impact on the Seychelles 

with an input-output model for 1991. As mentioned in Chapter 1, many changes in the gov-

ernmental structure were accomplished and new tourism policies implemented in the last dec-

ade. In 1995, the government decided to follow a Five-Star-Destination policy for the Sey-

chelles. The building of luxury hotels was pushed and the marketing abroad concentrated on 

honeymooners and high-income tourists. Most of the biggest hotels were built between 1998 

and 1999 and for this reason we decided to analyse the year 2000 with the same method Mr. 

Fletcher and Mr. Archer did for  the year 1991 and to compare the results. Special emphasis 
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was on the differences between the multipliers of large hotels16 and those of small hotels. By 

comparing these two multipliers, we attempted to understand which one has a greater impact 

and then based on this discuss the efficiency of governmental policy-making, selected for the 

years 1995-2000. For this purpose, it was important to obtain the methodology used by Mr 

Fletcher and Mr. Archer in the early nineties to reproduce the model with the data of 2000. 

We tried to approach Mr. Fletcher, but due to the changes in technology during the last 14 

years and the huge amount of models he produced in this period, the only information he 

could give was the Leontief-Matrix he used for his investigation. Theoretically, an electronic 

version of his model, was deposit in the MISDs offices, but this file could not be retrieved. 

Therefore, it was impossible for us to use the same methodology and hence produce compara-

ble data. Additionally, other constraints made it impossible to implement an input-output 

analysis for the year 2000. The information regarding National accounts 2000, have not been 

processed and published so far. For this reason it was not possible to obtain the information 

necessary to fill out the input-output table. All these obstacles made it impossible to go further 

on with the analysis of the year 2000. The most recent available data about the national ac-

counts was of the year 1999. We therefore decided to complete an input-output table for the 

year 1999. But due to the fact that the biggest luxury hotels were built in the years 1998 and 

1999, it did not make any sense to compare the figures of 1999 with those of 1991 and try to 

understand if the Five-Star-Destination policy of the government made sense.  

As a consequence, another solution had to be found. In a new attempt we assumed that the 

development presented in the four scenarios would take place for the whole country and not 

only for the little island La Digue. Our investigation should provide an outlook on the direct 

and indirect economic effects,  on the country’s economy for the year 2013. For this reason 

we wanted to construct the input-output table as mentioned in chapter 3.1. For the model we 

decided to utilise the information of the year 1999, as it was the most recent one. Having the 

National account for the specific year, the aggregated information about Export, Import and 

final consumption were available, but the details about the distribution of goods and services 

throughout the different sectors, so-called intermediate consumption, were not published in 

the accounts. The main part of information for the National accounts was collected with the 

help on a questionnaire, which is delivered annually to most of the registered companies in 

the country. An empty copy of a questionnaire revealed that 95% of the necessary information 

to complete the transaction table in the input-output table is supplied by the companies. A 

                                                 

16  large hotels: more than 50 beds ( usually hotels with high standards) 

 small hotels: hotels with less than 50 beds, guesthouses, self caterings,  
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request for access to the completed questionnaires was rejected by MISD based to the law that 

does not allow third parties to consult data concerning singular companies. Third parties are 

only allowed to access aggregated information t from which no inferences about individual 

companies may be drawn. After different requests for a special approval at different offices 

were denied, the possibility of studying the necessary questionnaires had to be given up. 

Therefore, we decided to carry out a survey by ourselves. In a first stage, MISD wanted to 

prohibit us the despatch of the questionnaire, on the ground that the information has already 

been collected by them and that it would create uncertainty within the companies, if the gov-

ernment collects the same information twice. After several discussions with different directors 

and other very important persons, we had the approval to use MISDs database with all the 

contact information about the national companies. 523 questionnaires17 were sent out to the 

companies, asking them to complete and return it to the ministry of tourism. The scope of the 

survey was mentioned in the cover letter18 and a strictly confidential handling of the informa-

tion was assured. Additionally, an article in the local Newspaper was published, asking the 

Financial Mangers of the companies to participate in the survey. After one month only eight 

questionnaires had been returned and only four of them were completed in a useful manner. 

The ambition to be able to complete the transaction table with empirical data from the Sey-

chelles had to be dismissed. After a an accurate evaluation of the situation, the decision was to 

go on with the input-output analysis, trying to find countries, which present, supplementary to 

the national accounts, an input-output tables and which figures can be used as replacement for 

the missing real data of the Seychelles. An independent country could not be found, but an 

American State with similar characteristics was found: Hawaii. 

 

4.2 Data for the Input-output table 

 

Following the idea to estimate the economic effect of the different scenarios in ten years, we 

have to analyse the economy’s structure in ten years.  

As a first step we try to portray the present state of the economy. For this purpose we will use 

an input-output table, deriving from it the multipliers for the economy. Having an idea of the 

economical network, we will be able to analyse the effects on the economy in the different 

                                                 

17  Cf. Appendix 6.2 

18  Cf. Appendix 6.1 



  33 

 

scenarios, assuming that the production function within the economy will not change in the 

next ten years. 

 

4.2.1 Data sources for national accounts 

 

To produce a input-output table it was necessary to find the most recent available data. Due to 

different constraints at the MISD the last processed and publicised data about the National 

accounts are from 1999. 

The publication National Income and Expenditure presents the most important data about the 

local economy in an aggregated form. To understand how the estimates are done, the different 

approaches and assumptions used in the national accounts are presented briefly in Appendix 

6.10 (MISD, 2002a). 

4.2.2 Data source for input-output table 

 

The publication of National Income and Expenditure presents the data in different tables. 

Main data source for compiling the input-output table19 are two of the presented tables. For 

this study we concentrated especially on the Supply an Disposition of Goods and Services 

Table  and the Gross Domestic Product by Kind of Economic Activity Table (MISD, 2002a). 

From the mentioned tables it was possible to derive the information for quadrants B-C (see 

Figure 3.1).  

The Overview of Supply and Disposition of Goods and Services presents different figures 

related to the supply of and demand of goods in the economy. It shows the amount of domes-

tically produced goods and how they are distributed between intermediate consumers, house-

holds, government and foreign consumers (exports). With this table we are able to complete 

the quadrant C. Due to the fact that the government expenditures are recorded as total pay-

ments from the different ministries and departments, but is not specified for what sort of ser-

vices or goods, the final governmental demand is aggregated in one figure.  

First step was to aggregate the available information in a useful version. We decided to work 

with an concise input-output of 16 sectors. For this reason we aggregated the different sectors 

and broke down other ones in sub-sectors to have a better representation of the companies 

involved in the tourism sector. We present the figures in the following way: 

                                                 

19  Cf. Appendix 6.5 
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Figure 4.1 Aggregation of figures presented in the na-

tional accounts of the Seychelles 

16-sector Aggregation 34 sector aggregation
20

 

Agriculture and forestry 2,3,6,7,9 

Fishing 1 

Food/beverage manufacture 4,5,8,11,12 

Petroleum Products 15,16 

Other manufacturing  10,13,14,17,18,19,20,21 

Electricity and water  22 

Construction  23 

Distribution of goods 25 

Hotels 26 

Restaurants  26 

Land transport (passenger) 27 

Air transport  27 

Sea transport  27 

Communications  24 

Other services  28,29,30,31,33,34 

Government  32 

 

In a second “phase” “the compilation of quadrant B in the input-output was analysed. For this 

part of the table, the data presented in National Income and Expenditures (NIE99) (MISD, 

2002a) was already aggregated in a more appropriate way. Difficulties were encountered in 

the agriculture, fishing and petroleum sectors. For these no information about salaries and 

taxes were available. The sectors hotels and restaurant are presented as one sector and a dis-

aggregation had to be done. 

The biggest constraint in the collection of data was the total lack of information about the 

distribution of intermediate consumption among the different sectors. The last input-output 

table for Seychelles was published in 1993. Although quite a big number of figures for the 

construction are collected by MISD, they have never again been processed in a appropriated 

manner to fill out the transaction table. 

Therefore we decided to use the information of another country to find out the distribution of 

intermediate goods and services between the different sectors.  

After an intensive investigation trying to find useful input-output tables from other countries, 

the choice fell on the US-State of Hawaii.  

                                                 

20  Cf. Appendix 6.4 
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There are different parallels between these two regions that justify the choice of Hawaii. First 

the fact that both region are islands, with a low possibility of self-production. Both regions are 

constituted of several islands distributed around the main island. For both islands the service 

sector, especially the tourism industry, generates the biggest part of the GDP. The data con-

cerning the output distribution of electricity and water21, shows an amazing similarity. As-

suming that the production curve within the sector is similar on Hawaii and on the Seychelles, 

we take the input distribution for most sectors. In a few sectors we had to do different adjust-

ments (comparing with Hawaii), to make surethat the picture of the economic network is as 

much representative as possible.  

For this scope we used supply data of Public Utility Cooperation (PUC) concerning water and 

Electricity consumption and its cashflow statement to analyse their inputs. Also for the distri-

bution of inputs in the air transport sectors, income statement of Air Seychelles was used as 

reference (Air Seychelles, 2000). 

 

The singular assumption and methods to estimate the transaction tables are explained in the 

following paragraphs. 

 

First the 131 sectors in the input-output table of Hawaii had to be aggregated in an appropriate 

way. The following table shows the way it was done. 

 

The resulting inputs distribution was now calculated in percentages of the total goods & ser-

vices used in each sector. Multiplying now this percentages with the total of goods & services 

presented in the NIE99, we receive the nominal distribution for the Seychelles. As a cross-

check, the sum of the rows in the transaction tables was calculated and compared with the 

amounts form NIE99. Several differences were visible. We did the following corrections. 

The elaborated table presents too small figures for the “hotels and restaurants sector”, there-

fore the figures ware adapted to the ones published in the NIE99. To lower the differences we 

had to increase the outputs of hotels and restaurant and deduce the amounts from the sector 

“other services”. This is based on the assumption that in Hawaii companies are used to have a 

canteen, whereas this is not usual in the Seychelles. In the US State the costs for the canteens 

are registered as other services, for this reason we transferred the costs from the “other ser-

vices” sector to the “restaurants and hotels” sector.  

                                                 

21  Data for the Seychelles were elaborated in collaboration with Mr. Mondo, chief accountant at Public 

Utility cooperation (PUC) 
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Figure 4.2 Aggregation of figures presented in the national accounts of 

Hawaii 

16-sector Aggregation 131 sector aggregation
22

 

Agriculture and forestry 4-7, 19 

Fishing 18 

Food/beverage manufacture 29-38 

Petroleum Products 44, 45, 46, 47 

Other manufacturing  20, 21, 39-43, 48-51, 70, 71-75, 77- 82 

Electricity and water  67, 68, 128 

Construction  22-28 

Distribution of goods 52, 53, 58. 69 

Hotels 117 

Restaurants  118 

Land transport (passenger) 56, 57, 59, 89 

Air transport  55 

Sea transport  54 

Communications  65, 66 

Other services  60-64, 76, 83-88, 90-116, 119-127, 129-131 

Government  132-134 

 

In the calculated model there is an overestimation of other services, but the inputs form manu-

facturing and food sector is totally underestimated. For this reason, the figures regarding the 

inputs form the manufacturing sector and the food preparation sector were adapted to the cir-

cumstances in the Seychelles.  

Due to the fact that the figures regarding the restaurant sector in the Seychelles are presented 

only in aggregation with those of the hotels, the input distribution was assumed to be the same 

as Hawaii. 

 

Completing quadrant C, namely the composition of the final demand, different assumption 

had to be made. As mentioned before, the data regarding the Seychelles government expendi-

tures are published only as one figure. For this reason, we assume, that the ratio between the 

government final consumption expenditures and the private consumption for each sector is the 

same as in 1992. Hence, it is possible to calculate the ratio, from the tables published in the 

National accounts of 1992 (MISD, 1993). For the private consumption, expenditures in the 

hotel and restaurant sector, information from the household income and expenditure survey 

were used (MISD, 2002b) 

                                                 

22  Cf. Appendix 6.4 
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The share of exported goods and services was deduced from the “supply and disposition of 

good and services table” (MISD, 2002a). 

 

4.3 Multipliers Analysis 

 

The direct multiplier values associated with each form of economic activity within the Sey-

chelles economy are set out below. These are partial multiplier values in that they reflect the 

ability of each sector to generate output, income and government revenue, but also the ability 

to create jobs. These values should not be viewed judgementally. Variations between the di-

rect income, government revenue or import impacts associated with one unit of output can be 

a result of many factors including the nature of the production function.  

 

4.3.1 Output Multipliers 

 

Output multipliers are identical to the backward linkage between the different sectors. This 

inter-linkage among the various sectors of the Seychelles’ economy is presented in Figure 4.3 

which base on the Leontief inverse Matrix presented in Appendix 6.8. The backward linkage 

shows the amount of purchases made by each sector in order to produce a unit of output. It is 

interesting to note that the principal tourism sectors have strong backward linkages within the 

economy. Thus a change in demand of the tourists will have strong repercussions on the other 

sectors.  

 

Figure 4.3 Output multipliers, Seychelles 1999 

Sector Output 

multiplier
23

 

Rank 

Agriculture and forestry 1.89 10 

Fishing 1.62 14 

Food/beverage manufacture 2.14 9 

Petroleum Products 2.17 8 

other manufacturing  2.23 6 

                                                 

23  Direct & indirect  
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Electricity and water  2.28 5 

Construction  2.19 7 

Distribution of goods 1.74 13 

Hotels 2.14 3 

Restaurants  2.70 4 

Land transport (passenger) 1.78 12 

Air transport  2.59 2 

Sea transport  1.47 15 

Communications  2.63 1 

Other services  1.81 11 

 

4.3.2 Income Multipliers 

 

As mentioned in chapter 3.2, the additional amount of income generated in a country by a 

change in demand of one unit in a particular sector is called income multiplier. We differenti-

ate different income multipliers. In a first step we assume that the only income of the residents 

is that earned as salary, thus we exclude income such as dividends, interests, etc. Therefore 

we named these figures salary multipliers. In contrast we named the multipliers that include 

salaries as well as profits, salaries & input multipliers. In this case we assume that all profits 

are distributed among the residents in the country. Additionally, for both sort of multipliers 

type I as well as type II were calculated. 

 

As in Figure 4.4 shown, the most important tourism related sectors like hotels and transports 

have a quite high effect on the residents salaries.  

Figure 4.4 Income multipliers based on salary distribution, Seychelles 1999 

Sector Salary 

multiplier I 

Salary 

multiplier II 

Rank 

Agriculture and forestry 0.53 0.58 1 

Fishing 0.25 0.27 14 

Food/beverage manufacture 0.36 0.39 11 

Petroleum Products 0.44 0.49 7 

other manufacturing  0.36 0.39 10 
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Electricity and water  0.59 0.55 3 

Construction  0.45 0.49 6 

Distribution of goods 0.31 0.34 12 

Hotels 0.45 0.49 5 

Restaurants  0.37 0.40 9 

Land transport (passenger) 0.56 0.62 2 

Air transport  0.49 0.53 4 

Sea transport  0.37 0.41 8 

Communications  0.30 0.33 13 

Other services  0.22 0.24 15 

 

Figure 4.5 shows that adding profits to households’ income produces few remarkable shifts. 

Including profits to households’ income, the multiplier in the fishing sector will be three times 

the salary multiplier. Considering that biggest tuna factory in the country is owned by for-

eigners, we should not be astonished. In other sector with more local rootage, like agriculture, 

there is no shift in raking. Most of the companies in the agriculture sector are family enter-

prises, therefore for most of them, profits are their only income, which are not recorded as 

salaries.  

 

Considering that different companies are owned by the government and others proprietor are 

foreigners, it would be careless to assume that profit will be distributed among the residents. 

Additionally, it has to be taken into consideration that in the Seychelles there is no stock ex-

change, therefore only few internationally targeted traders will be stakeholders and only a 

handful residents will take a stake in companies profits. Hence, for further analysis we assume 

that no profits are distributed to the residents and we will only analyse effects on salaries us-

ing the salary multipliers. 

 

Figure 4.5 Income multipliers based on salary and profit distribution, Seychelles 1999 

Sector Salary & Profit 

multiplier I 

Salary & Profit  

multiplier II 

Rank 

Agriculture and forestry 0.89 1.08 1 

Fishing 0.91 1.09 15 

Food/beverage manufacture 0.62 0.74 4 
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Petroleum Products 0.85 1.02 13 

other manufacturing  0.76 0.91 8 

Electricity and water  0.72 0.86 6 

Construction  0.83 1.00 11 

Distribution of goods 0.49 0.59 2 

Hotels 0.77 0.92 9 

Restaurants  0.65 0.78 5 

Land transport (passenger) 0.86 1.03 14 

Air transport  0.84 1.02 12 

Sea transport  0.83 1.00 10 

Communications  0.72 0.87 7 

Other services  0.51 0.62 3 

 

4.3.3 Employment multipliers 

 

Employment generation or reduction respectively is another major consequence of demand 

changes. Of almost 31’800 workers in employment, over 28% were employed in the service 

sector, almost 10% in public administration, over 11% in manufacturing and about 7% are 

employed in agriculture, forestry and fishing. In the most important tourism sector, namely 

hotels, almost 11% of total workforce was employed, but not even 2% were working in the 

restaurant sector. Further 4% were working in the tourism-related transportation. Hence, more 

than 17% of employed were working to supply goods and services for visitors. 

The following Figure 4.6 shows the effect of an increase in demand worth of one million Ru-

pee, on the number of employees.  

 

Figure 4.6 Employment  multipliers, Seychelles 1999 

Sector Employment mul-

tiplier I 

Employment 

multiplier II 

Rank 

Agriculture and forestry 21.38 22.62 1 

Fishing 8.62 9.20 6 

Food/beverage manufacture 8.46 9.30 7 

Petroleum Products 7.55 8.60 9 
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other manufacturing  6.74 7.59 12 

Electricity and water  9.23 10.40 3 

Construction  7.47 8.53 10 

Distribution of goods 6.11 6.83 13 

Hotels 9.76 10.82 2 

Restaurants  8.87 9.74 4 

Land transport (passenger) 8.67 10.00 5 

Air transport  7.00 8.14 11 

Sea transport  5.62 6.50 14 

Communications  7.94 8.66 8 

Other services  5.59 6.11 15 

 

To be able to meet an increase in demand worth one million in the hotel sector, it has to re-

cruit about ten new employees. In other words, one full-time job is created for every 100’000 

rupees spent for hotel services. Again we see that the tourism-related industry has the highest 

job-creation rate in the economy. This result has to be treated with caution, recalling that in 

the model we assume no spare capacity. Due to the fact that tourism demand varies depending 

on the season, the hotel manager will often try to meet the increased demand asking the em-

ployees to do overtime. 

 

4.3.4 Government multipliers 

 

Similar logic is applied to the government multipliers presented in Figure 4.7 which show that 

for every additional SR1 of output produced by the hotel sector the government will receive 

almost 25 cents as a direct and indirect result of that increase. Including induced effects, men-

tioned increase will generate an additional increase for government revenues of 28 cents. The 

most profitable industries for the government are the distribution sector, followed by the 

“other services” sector. Not surprisingly the last rank of the list in Fig. 4.3.4 are occupied by 

the industries of the primary sector, considering that this sector in Europe, especially in Swit-

zerland, often is subsidised by the government (Economiesuisse, 2004b). 
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Figure 4.7 Government  multipliers, Seychelles 1999 

Sector Government mul-

tiplier I 

Government 

multiplier II 

Rank 

Agriculture and forestry 0.12 0.16 15 

Fishing 0.10 0.12 14 

Food/beverage manufacture 0.42 0.44 3 

Petroleum Products 0.17 0.20 12 

other manufacturing  0.29 0.31 7 

Electricity and water  0.32 0.35 5 

Construction  0.19 0.22 10 

Distribution of goods 0.56 0.58 1 

Hotels 0.25 0.28 8 

Restaurants  0.38 0.40 4 

Land transport (passenger) 0.15 0.19 13 

Air transport  0.21 0.25 9 

Sea transport  0.18 0.21 11 

Communications  0.30 0.32 6 

Other services  0.52 0.53 2 

 

4.3.5 Summary of multipliers values  

 

The singular sectoral multipliers can draw a picture of singular effects. To be able to use the 

multipliers for policy making it is important to compare and weight the different effects on the 

different issues. 

Is the government targeting to maximise the government revenues according to Figure 4.9 it 

should encourage the “distribution” and “other services” sectors, as an increase in demand in 

this sector will have a high positive repercussion on the revenues as tax and duties. But this 

policy will not be particularly helpful to lower the unemployment rate, as the employment 

multipliers in these sectors, probably cause of the high automation, are one of the lowest in 

the country.  
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Figure 4.8 Overview of direct and indirect multipliers by sector, Seychelles 1999 

Sector Output Salary Government 

I 

Employment 

Agriculture and forestry 1.89 0.53 0.12 21.38 

Fishing 1.62 0.25 0.10 8.62 

Food/beverage manufacture 2.14 0.36 0.42 8.46 

Petroleum Products 2.17 0.44 0.17 7.55 

other manufacturing 2.23 0.36 0.29 6.74 

Electricity and water 2.28 0.59 0.32 9.23 

Construction 2.19 0.45 0.19 7.47 

Distribution of goods 1.74 0.31 0.56 6.11 

Hotels 2.14 0.45 0.25 9.76 

Restaurants 2.70 0.37 0.38 8.87 

Land transport (passenger) 1.78 0.56 0.15 8.67 

Air transport 2.59 0.49 0.21 7.00 

Sea transport 1.47 0.37 0.18 5.62 

Communications 2.63 0.30 0.30 7.94 

Other services 1.81 0.22 0.52 5.59 

 

Analysing the effects of the hotel and restaurant sector, pillars of the tourism industry, the 

high level of the different multipliers is remarkable. Therefore, an encouragement of this sec-

tors will lead to a considerable increase of total output, salaries, employment and last but not 

least of the governmental revenues. 

 

4.4 The four scenarios  

This chapter presents the estimates done for the four possible tourism development scenarios, 

constructed by Ms. Günther in her study. In the first part, the basic assumptions done for the 

singular scenarios will be presented. Afterwards, expenditures per diem per visitor estimated 

for 2013 will be analysed and adapted to our needs. 
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4.4.1 Introduction to the scenarios 

 

For 2013 four possible scenarios – each of them with a particular focus – have been con-

structed. An overview of the assumptions done by Ms. Günther is presented in the Appendix 

6.9 

 

The scenarios are constructed for one island of the Seychelles, La Digue. Due to different 

constraints presented in chapter 4.1, we assumethat the scenarios apply for the whole country. 

The different developments concerning the facilities are not included in our study, because we 

assume the industry structure will not change considerably until 2013. This does not mean 

that the industry will not have any growth, but only, that all the industry sectors will grow in 

the same proportion.  

 

Scenario 1: Free development 

The islands continue to develop in the same way as in the last 10-15 years. New hotels are 

built around the cost and the demand for other facilities, like restaurants, night clubs, souvenir 

shops and diving centres increases. According to the increase of infrastructures new roads are 

built and also the number of cars increases. The estimated arrivals in 2013 are estimated in 

170’000 arrivals. 

New desalination plants must be constructed, to meet the increased demand for potable water 

and the landscape is more and more stamped with construction. The erosion of the beaches 

increases and the diversity of native plants and animals decreases. The environmental aware-

ness is very low, due to the weak law enforcement. 

 

Scenario2: Authentic Creole Style 

The main aim of this scenario is to promote the authentic Creole culture. Newly built guest-

houses will be erected in Creole architectural style and the number of shops selling handcrafts 

and local souvenirs increases. Also the number of arrivals will increase by 10%. The road 

construction will be limited.  

The environmental awareness within the population has a high increase compared to the ac-

tual situation. Beach erosion and the management of key natural area is strengthened. There-

fore the number of native plants and animals can be kept constant.  
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Scenario 3: Nature Conservation 

In this scenario, highest priority is given to the natural ecosystem. No more tourism facilities, 

like hotels or guesthouses and roads are built. To visit the natural areas, the visitors have to 

pay a fee of US$15. The arrivals only increase by 3% and 60% of the areas are under protec-

tion. 

To increase the heterogeneity of the landscape, native and endemic species of plants and ani-

mals are reintroduced and hence biodiversity of the island will also increase. Enforcing the 

environmental laws, also environmental awareness of the population increases strongly. 

 

Scenario 4: Five-Star Eco-Tourism 

 

The trend of the smaller islands of the Seychelles is applied to the whole island group. The 

country will focus on eco-tourism “de luxe”. Very luxurious hotel infrastructures are built in 

very exclusive places. The tourists can choose between different sport activities like snork-

ling, diving, eco-trails as well as educational activities like talks on different environmental 

themes. The arrivals increase by 18% compared to the actual number. Exclusive handicrafts 

and souvenirs shops will complete the expected tourism facilities. Environmental laws are 

strengthened and also the environmental awareness of the population increases considerably. 

As in scenario 3 endemic plants and animals are introduced, to increase the heterogeneity of 

the flora and fauna. 

 

4.4.2 Scenarios’ assumptions for visitors expenditures 

 

As mentioned in chapter 4.1 it was impossible to get detailed information about the economic 

situation on La Digue. Hence, we assume that the government decides to implement the dif-

ferent development strategies not only for the little island La Digue, but for the whole coun-

try. For this scope the development forecast done by Ms. Günther will be assumed as relevant 

for the entire Seychelles economy.  

 

The data collected for CBS shows that total tourist expenditures per diem per visitor for 2002 

done in foreign exchange in the Seychelles were SR530 plus SR 176 for air tickets (MISD, 

2000d) 
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Figure 4.9 Actual expenditures per visitor per diem collected by CBS 

 In Rupee 

per diem 

In % of total 

expenditures 

Hotel receipt per diem SR 308 42% 

Restaurant SR 59 8% 

Car Hire SR 21 3% 

Taxis and buses SR 11 1% 

Excursions SR 53
24

 7% 

Handicrafts SR 22 3% 

Other Shopping SR  5 1% 

Unallocated SR 11 1% 

Pre-payments
25

 and others SR 40 5% 

Air ticket
26

 SR 212
27

 29% 

Total SR742  100% 

 

Figure 4.9 shows that 44% of the daily tourist expenditures are for hotel bills, about 25% is 

spent for flights and 8% for restaurant bills.  

An analysis of the actual situation with personal interviews done with the tourists by Ms. 

Günther shows a different situation28. The second column of Figure 4.10 shows the actual 

figures from interviews. Compared to the data published by CBS it turns out that only 1/3 of 

the daily expenditures are captured as foreign exchange. The following arguments can explain 

the differences: 

i) Surveys done by CBS only capture expenditures done in foreign exchange and ig-

nore expenditures done in Rupees. 

ii) Money changed in the parallel market can not be captured by CBS. 

iii) Due to the lack of foreign exchanges not all expenditures of the tourists are de-

clared by the residents. 

                                                 

24  Includes expenditures for  domestic air  tickets, boat tickets 

25  For car hire, tours and trips 

26  Information about Air  ticket expenditures aren’t collected neither by MISD nor by CBS. 

27  Assuming that 96% of visitors arrive to Seychelles by airplane stay on average 11 days and spend in 

average daily SR 46 for domestic flights (one trip to Prahlin/La Digue). (0.96*1900/11= 166+46=212) 

28  Except for the air ticket information, which was calculated from the figures published in the annual 

Report of Air Seychelles 
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iv) A considerable percentage of the holiday budget of tourist are spent before begin-

ning holidays. From this amount only a little fraction is returned to the Seychelles. 

(Günther, 2004). 

 

For our purposes, it is necessary to aggregate few figures an disaggregate other ones for the 

usage of information on tourism development in ten years,. The following table shows the 

information for the different scenarios adapted to our needs29. 

 

Figure 4.10 Expenditures per visitor per diem today and in the different scenarios 

 Acutal 

situation 
Scenario 1 Scenario 2 Scenario 3 Scenario 4 

 SR % SR % SR % SR % SR % 

Total 1401 100 1506 107 1241 89 1288 102 2219 158 

Hotel 600 100 600 100 450 75 600 100 1000 167 

Restaurant 300 100 300 100 225 75 300 100 540 180 

Air Transport 212 100 212 100 212 100 212 100 216
30

 102 

Sea Transport 18
31

 100 18 100 18 100 18 100 14
32

 78 

Land Transport
33

 66 100 86 130 66 100 66 100 90 136 

Food/ beverage
34

 25 100 50 200 50 200 25 100 50 200 

Manufactures
35

 67 100 100 149 100 149 67 100 102 152 

Other services
36

 113 100 140 124 120 106 137
37

 121 207 183 

                                                 

29  Consult Appendix xy for detailed information about the different assumptions 

30  In the other scenarios is assumed that only 1% of tourist travels to Prahlin/La Digue by helicopter in 

this scenario 5% travels by helicopter 

31  Assuming that 30% of tourists travelling to Prahlin/La Digue takes the boat & 10% by Cargo ship 

(0.3*600+0.1*150=195/11=18) 

32  Assuming that 25% of tourists travelling to Prahlin/La Digue takes the boat & 5% by Cargo ship 

(0.25*600+0.05*150=157/11=14) 

33  Assumption that instead of renting a bicycle or rent an oxcart, assumed for La Digue, the tourists spend 

the same amount for taxi, car renting and bus tickets on the whole Seychelles 

34  Assuming that 50% of expenditures named as ohters by Ms. Günther, are for food and beverage and the 

remaining 50% are for other manufacturing 

35  Assumption: Handicraft + 50% of Others 

36  Assumption: Excursion + Pre-payments and others 
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In three out of four cases the expenditures will increase. From a minimum of 2% to a maxi-

mum in the five-star-destination scenario of 78%. But the distribution of increases between 

the different items varies considerably. In the restaurant segment the variance is very high. In 

scenario 2 the expenditures for meals decrease by 25% in contrast in scenario 4 the visitors 

are willing to pay 80% more than in the actual situation.  

 

For further analysis it is important to considerthe assumption that the input distribution be-

tween the different industrial sector remains the same38. 

We now calculated the change in demand between the actual situation and the one expected in 

2013. Figure 4.11 gives a summary of the expected differences. 

 

Figure 4.11 Differences between actual situation and possible scenarios in 2013 

 Scenario 1 Scenario 2 Scenario 3 Scenario 4 

 ∆SR ∆% ∆SR ∆% ∆SR ∆% ∆SR ∆% 

Total 105 7 -160 -11 24 2 1098 78 

Hotel 0 0 -150 -25 0 0 400 67 

Restaurant 0 0 -75 -25 0 0 520 173 

Air Transport 0 0 0 0 0 0 4 2 

Sea Transport 0 0 0 0 0 0 -4 -22 

Land Transport
39

 20 30 0 0 0 0 24 36 

Food/ beverage
40

 25 100 25 100 0 0 25 100 

Manufactures
41

 33 49 33 49 0 0 35 52 

Other services
42

 27 24 7 6 24 21 94 83 

 

                                                                                                                                                         

37  Sum of Excursion, Pre-payments and Entrance Fee in nature area 

38  Cf. chapter 3.3 

39  Assumption that instead of renting a bicycle or rent an oxcart, assumed for La Digue, the tourists spend 

the same amount for taxi, car renting and bus tickets on the whole Seychelles 

40  Assuming that 50% of expenditures named as others by Ms. Günther, are for food and beverages and 

the remaining 50% are for other manufacturing 

41  Assumption: Handicraft + 50% of Others 

42  Assumption: Excursion + Pre-payments and others 
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To calculate the change in demand for 2013, we need to consider two effects. On the one hand 

a change in the visitors’ expenditures structures, as discussed above, needs to be considered. 

On the other hand, there will be an increase in demand as a result of the annual increment of 

the number of tourists and change of the length of stay (see Figure 4.12)  

 

Figure 4.12 Changes in number of visitors and length of stay 

 Actual 

situation 

Scenario 1 Scenario 2 Scenario 3 Scenario 4 

Estimated visitors 

per year
43

 
132,000 170,000 145,200 136,000 155,800 

Estimated average 

length of stay 
10.1 days 10.1 days 10.4 days 10.1 days 10.1 days 

                                                 

43  For scenario 1, it is possible to calculate, that for an increase of 29% of total visitors arriving to Sey-

chelles, the number of overnight visitors for La Digue will increase by 111%. This correlation is 

adopted for all scenarios. 
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5 Results 

 

5.1 Effects of the singular scenarios 

In chapter 4.3 we discussed the different multipliers for the Seychelles economy. Afterwards 

we analysed the changes estimated in the four scenarios and adapted the corresponding fig-

ures to the structure of our input-output model. The per diem per visitor information were 

multiplied with the estimated number of visitors and the average length of stay (Stynes, 

1998), to understand the value of demand in 2013. From these results we deducted the actual 

demand for the analysed sector. Hence, we received the changes in demand that the different 

scenarios will induce. In the following sectors these changes will be discussed for the singular 

scenario. 

 

Scenario 1: Free Development 

 

The first scenario assumes that the tourism will grow in the same manner as in the last ten 

years. The local authorities will follow the so far adopted policy, regardless of sustainability.  

 

Figure 5.1 Total effect of scenario 1 on the economy in 2013 

 

 

In Figure 5.1 we can see that the total output, including direct and indirect effects, will in-

crease by almost SR 1’600 million, which corresponds to an increase comparable to 50% of 

the actual GDP. This scenario will create almost 6’000 fulltime jobs and increase salaries by 

SR 300 millions. Half of the created jobs in total will be in the Restaurants and Hotels sectors. 
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But also the government will have an important increase in revenues. More than SR 200 mil-

lions additional taxes and duties will be paid in 2013.  

 

Scenario 2: Authentic Creole Style  

 

In this scenario the authentic Creole live style and culture will be promoted, while the natural 

strengths of the island are preserved. The number of tourists visiting the island will increase 

by 10% reaching an approximate total of 145’000 visitors per year. Due to the increased at-

tractiveness, the average length of stay will increase slightly to 10.4 days. 

Figure 5.2 Total effect of scenario 2 on the economy in 2013 

 

Figure 5.2 shows that the movement in demand has significant negative effects. In terms of 

output there will be a decrease of about SR 14.4 millions. Additionally, the local economy 

will lose almost 380 jobs and the total salaries will be reduced by SR 6.2 millions. It is inter-

esting to notice that although the output and the salaries decrease, the total government reve-

nues still increase by  SR 8.7 millions.  

 

Scenario 3: Nature Preservation 

For this scenario we assume that there will not be any changes in visitors expenditures. To be 

able to preserve the nature, the tourists have to pay a fee to visit the islands. This fee will be 

collected by an NGO, classified as “other services”.  
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Figure 5.3 Total effect of scenario 3 on the economy in 2013 

 
 

The amounts accounted for the sectors hotels until manufacturing, are only an effect of 

change in number of visitors, arriving to the Seychelles. We can see in Figure 5.3, that a  visi-

tors’ increase of only 4’000 people and the introduction of a conservation fee, will generate an 

additional output of about SR 200 millions. Additionally, 668 can be created and the total 

amount of earned salary will rise by almost SR 31 million. The government receipts will also 

increase by nearly the same amount. 

 

Scenario 4: Five-Star-Eco-Tourism 

 

The Seychelles are converted in a high-price eco tourism destination. The tourist establish-

ment will be strongly nature-oriented, with a high level of comfort. The tourist are interested 

in nature and want to explore it in a ecological way, like nature walks, snorkeling, fishing, etc.  

 

Figure 5.4 Total effect of scenario 4 on the economy in 2013 
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The effects of the estimated figures for scenario 4 are impressive. According to Figure 5.4 the 

total output will increase by SR 3'683 millions, which equals the actual GDP of the islands. 

The biggest effects are in the Hotels and Restaurants sectors, which will affect the economy 

with an increase of about three billions rupees. We also notice a slight decrease in the sea 

transport sector. But not only the employees will earn additional SR 652 millions, also the 

government, which can increase its revenues by more than SR 514 millions, will profit from 

this scenario. It is important to notice that it will probably not be possible to fill all the 14’237 

newly created jobs with Seychellois, especially not the more than 11’500 jobs in the hotel and 

restaurant industry. Therefore, workforces have to be imported from abroad. 

 

5.2 Discussion of results 

In this chapter we discuss the results elaborated in the previous chapter. It is important to bear 

in mind that the estimated figures for the scenarios were elaborated especially for the island 

La Digue and not for the whole country. 

Figure 5.5 Comparison of the different scenarios 
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Figure 5.5 summarises the results. We can clearly see that the economic contribution of the 

scenarios „Free development” and “Five-Star-Eco-Tourism” differs umpteen times from the 

other two scenarios.  
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Very surprising are the effects of the „Authentic Creole Style“. Even though the number of 

visitors increases by about 10% and also the length of stay increases by a week, it is not pos-

sible to recompense the effect induced by the change in visitors expenditures. Considering 

that one of the aims of this scenario is to improve the consumption of native products for the 

benefit of the local economy, it is demoralising to observe that the expected improvement 

cannot be achieved. Even worse is that more than 400 people will lose their jobs and both 

output and salaries will decrease. It is also interesting to notice that although salary and output 

decrease, government revenues still increase44.  

More interesting is the “Nature Preservation” scenario, which will have positive effects on all 

four issues. The number of employees increases considerably. But this effect has to be redi-

mensioned. Especially one of the assumption made for the input-output model has to be ques-

tioned. As explained in chapter 3.3, we assume that all the companies within one sector have 

the same input structure. It is discussible whether the production function of the Non Gov-

ernmental Oraganisation (NGO) which will collect the conservation fee is comparable with 

the average of the companies classified as “other services”.  

Scenario four is, from an economic view, the most profitable one. The number of additional 

employees is very high and also the effect on the salaries is very important. Especially in this 

scenario it is important to question the results. As explained in chapter 4.4.1 we assume a con-

siderable increase in expenditures. This expenditures are related to the fact that the targeted 

group of visitors demands a higher quality of services and goods, but with our model, we as-

sume that the increased expenditures will lead to an increase in demand, and not only in qual-

ity. To meet the increased demand for quality, the companies do not necessarily need to in-

crease input. Many products will be substituted by other ones of higher quality, a fact that is 

not taken into account by our model. Therefore we assum, that 50% of expenditures incre-

ment will not lead to an increase in demand, but only to a substitution between products of 

different quality45. The result of this calculation is presented in Figure 5.6. The situation is 

similar to the one presented before. The reduction of the expenditures for hotel and restaurant 

only decreased the totals nominally. But the effect as a whole remains the same. 

 

                                                 

44  Shows how important it is, not to focus on government revenues, when planing future tourism policy.  

45  The effect was recalculated with following changes in expenditures per diem per visitor: 

 hotel new: SR 800 (before 1000), restaurant new SR 420 (before 540) 
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Figure 5.6 Comparison of the scenarios, considering substitute effect in scenario 4 
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5.3 Comments  

 

Due to the several assumptions of the model and the different constraints encountered during 

the data collection and the adaptation of the information to the model, few notes are impor-

tant.  

 

5.3.1 Comments about the model 

 

The model makes very restrictive assumptions, which need to be considered, when interpret-

ing the results. The model implicitly assumes that the resources have no opportunity costs. 

But an increased tourist expenditure will push prices upwards, increase demand for imports 

and will consequentially change the redistribution of income (Archer, 1977). This will cause a 

change in consumption patterns.  

Also capacity constraints are neglected. If the local industry is unable to satisfy the increased 

demand, goods and services will have to be imported, and therefore a part of the multiplier 

effect will disappear. Contrary, also underutilisation of capacity is not considered. Especially 

in the hotel sector, were the bed occupancy rate is less then 100%, which means, that addi-
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tional tourists can be accommodated by the existing hotels with marginal increases in inputs 

from other sectors.  

An other important point is the homogeneity or services and goods within a sector assumed by 

the model. The bigger the aggregation, the more heterogeneous products and services are 

mixed and the more unrepresentative the average production function is. On the other hand, it 

is very difficult and expensive to collect such data. (Briassoulis, 1991) 

 

5.3.2 Comments about the data 

 

First, it is important to remember that the analysis assumes an unaltered industry structure in 

2013. It has to be considered that the data for the input-output model are from 1999 and there-

fore we assume a constant state of the industry composition during 14 years. In a European 

country like Switzerland, with a very high flexibility in the industry, such an assumption 

would be inadequate. But my stay on the islands for five weeks revealed that the unhurried 

way of life of the Seychellois is concordant with this assumption and therefore the model is 

quite representative.  

Second, the scenarios utilised in our analysis were originally built for the little island La 

Digue, on which the construction of tourism facilities are not yet as advanced as on the main 

island Mahé. To be in accordance with the general parameters assumed in certain scenarios it 

would be necessary to dismantle certain facilities. A requirement, which will not be easily 

accepted by the correspondent facilities’ owners and the habitants and therefore the practica-

bility of it needs to be analysed.  

Third, the reliability of the information presented by MISD is uncertain, due to the fact that 

only a small and unrepresentative part of the companies returned the questionnaires for the 

National Accounts. A uncertainty factor which could easily have been avoided, had the al-

ready existing law been enforced. 

 

5.4 Further investigations  

 

In Ms. Günther’s study, we got an idea on the sustainability of the different effects. An in-

depth analysis of the economic effects was now accomplished with the present study. To get a 

complete picture of the consequences of the scenarios, it will be indispensable to do a feasibil-
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ity study. On the organisational and legal side of things, the measures that need to be taken 

have to be analysed and evaluated.  

The input-output model gives no answer to questions such as “what is the optimum level of 

production in each sector to achieve objectives A, B, C, etc.?” or “what is the cost-

effectiveness o promoting tourism in region X?” (Briassoulis, 1991). An alternative quantita-

tive methods like cost-benefits analysis and optimisation will be able to answer the proposed 

questions (Kottke, 1988). 

As discussed in one of Mr. Fletcher’s papers the differences in habits and interests of the dif-

ferent visitors vary considerably between the different origin nations (Fletcher, 1989). The 

different scenarios will not have the same effect for all visitors. To plan successful marketing 

campaigns, a clear definition of which countries have to be targeted with which scenario, is 

essential.  

In addition, a regional input-output analysis in the Seychelles will inform about the effects of 

changes in demand for the different regions of the Seychelles islands. In this way it would be 

possible to directly analyse the effect for La Digue.  

But for all this further investigation, the first step needed is a clear commitment of all the in-

volved ministries, to provide all the necessary information and human resources. The way 

how data is collected and archived needs to be revised and readjusted. 

5.5 Summary 

 

From an economic point of view, three out of four scenarios will have a positive effect on the 

national economy. Only the “Authentic Creole Style “ has to be eliminated, as the negative 

effects exceed the positive ones. This result is in contrast with the results presented by Ms. 

Günther. It is important to point out that Ms. Günther focused especially on direct effects and 

neglected indirect ones. Additionally, we need to bear in mind that the economic effects of the 

scenarios were only one of three dimensions in Ms. Günther’s study and therefore the analysis 

was quite superficial. Additionally, information from another countries had to be used.  

This study privides further assistance in choosing the best scenario. Due to the fact that the 

sustainability study done by Ms. Günther revealed a propensity to scenario two and three, 

namely “Authentic Creole Style” and “Nature Preservation”, this analysis would fortify the 
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tendency to the “Nature Preservation” scenario46. But to implement this scenario, the actual 

environmental laws have to be enforced and the population need to become aware of the im-

portance of such a development for the future generations. 

 

                                                 

46  Although the results presented in chapter xy would tend more to the Five-Star Eco-Tourism, different 

negative aspects discussed in-depth in Ms. Günther study, are sufficient to undermine the economic as-

pect 
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6 Appendix 

6.1 Cover letter sent to the companies with the questionnaire 
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6.2 Questionnaire sent to the companies 
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6.3 Hawaiis sectors 

 

1 Sugarcane 

2 Vegetables 

3 Macadamia nuts 

4 Pineapples 

5 Other fruits 

6 Coffee 

7 Greenhouse and nursery products 

8 Dairy cattle and milk production 

9 Poultry and eggs 

10 Cattle Ranching 

11 Hog and pig farming 

12 Misc. livestock 

13 Aquaculture 

14 Other agricultural products 

15 Commercial fishing 

16 Support activities for agriculture 

17 Landscape services 

18 Mining 

19 Single family housing construction  

20 Multiple family housing construction 

21 Commercial building construction 

22 Hotel construction 

23 Road construction 

24 Other construction 

25 Maintenance & repair construction 

26 Fruit and vegetable product mfg 

27 Sugar mfg 

28 Confectionery product mfg 

29 Meat product mfg 

30 Dairy product mfg 

31 Bakeries and grain product mfg 

32 Beverage mfg 

33 Snack food mfg 

34 Coffee and tea mfg 

35 Other food product mfg 

36 Apparel and textile mfg 

37 Wood product mfg 

38 Furniture mfg 

39 Paper mfg 

40 Printing   

41 Chemical mfg 

42 Petroleum mfg 

43 Rubber & plastic product mfg 

44 Non-metallic mineral product mfg 

45 Metal product mfg 

46 Electrical product mfg 

47 Transportation equipment mfg 

48 Misc. product mfg 

49 Truck transportation 

50 Warehousing 

51 Water transportation 

52 Air transportation 

53 Ground passenger transportation 

54 Support activities for transportation 

55 Couriers 

56 Sightseeing transportation 

57 Publishing 

58 Software & information services 

59 Motion picture and sound production 

60 Motion picture exhibition 

61 Radio and TV broadcasting 

62 Cable TV 

63 Telecommunications 

64 Electricity 

65 Gas production & distribution 

66 Wholesale trade 

67 Motor vehicle and parts dealers 

68 Furniture and home furnishing stores 

69 Electronics and appliance stores 

70 Building materials & gardening equipment dealers 

71 Food stores 

72 Health and personal care stores 

73 Gas stations 

74 Apparel & accessory stores 

75 Sporting goods, hobby, book, and music stores 

76 Department stores 

77 Other general merchandise stores 

78 Misc. store retailers 

79 Nonstore retailers 

80 Banking and credit intermediation 

81 Securities and investment activities 

82 Insurance  

83 Owner-occupied dwellings 

84 Real estate 



 

 

64

85 Equipment rental 

86 Automobile rental 

87 Legal services 

88 Accounting services 

89 Architectural and engineering services 

90 Computer systems design services 

91 Management, scientific, and consulting services 

92 Research and development services 

93 Advertising 

94 Photographic services 

95 Other professional services 

96 Administrative and facilities support services 

97 Employment services 

98 Business support services 

99 Travel arrangement & reservation services 

100 Investigation & security services 

101 Services to buildings & dwellings 

102 Waste management & remediation services 

103 Educational services 

104 Doctors and dentists 

105 Nursing and residential care facilities 

106 Hospitals 

107 Other medical  services 

108 Social assistance 

109 Performing arts and related services 

110 Amusement services 

111 Recreation services 

112 Golf courses 

113 Museums and historical sites 

114 Accommodation 

115 Eating and drinking places 

116 Dry-cleaning and laundry services 

117 Automotive repair services 

118 Other repair services 

119 Personal care services 

120 Death care services 

121 Parking lots and garages 

122 Other personal services and households 

123 Organisations 

124 Other state and local gov't enterprises 

125 State and local gov't enterprises: Water and sewer 

126 State and local gov't enterprises: Transit 

127 Federal gov't enterprises: Postal service 

128 Other federal gov't enterprises 

129 Federal gov't: Military 

130 Federal gov't: Civilian 

131 State and local government 

 

 

6.4 Seychelles sectors 

1 Fish. fresh and frozen, incl. shark-fins   

2 Livestock, meat and dairy products 

3 Rice  

4 Other food grains and Hours thereof  

5 Sugar and sugar preparations  

6 Fruits and vegetables  

7 Tea  

8 Other food and food preparation 

9 Forestry, wood and wood products  

10 Mining and quarrying.  

11 Beverages  

12 Tobacco and tobacco manufacturing 

13 Textiles, wearing apparel. Leather prods. & footwear 

14 Paper and paper prods., printing & publishing  

15 Petroleum and petrol, prods.  

16 Chemicals, rubber & plastic products 

17 Non-metallic mineral prods. (excl. Petroleum) 

18 Metal & metal prods. 

19 Machinery & equipment (excl. Transport equip.) 

20 Transport equipment  

21 Other manufactures  

22 Electricity & water 

23 Construction  

24 Communication  

25 Wholesaled & retail trade 

26 Hotels and restaurants 

27 Transport  

28 Finance and insurance 

29 Real estate & business services 

30 Community, social & personal services 

31 Other unspecified 

32 Services produced by government 

33 Services produced by private non-profit organisation 

34 Domestic services of households 
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6.5 Input-output table for the Seychelles 1999 
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6.6 Transaction table for the Seychelles 1999 
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6.7 Inverse matrix of input coefficients for the Seychelles 1999 
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6.8 overview of the general scenarios assumptions 

 

Source: Günther, 2004 
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6.9 Tourism Satellite Account  

 

While my stay on the Seychelles we analysed the possibility  to introduce a Tourism Satellite 

Account for the Seychelles. Following a very short introduction: 

 

All over the world, the Seychelles Islands are known as the paradise described in the bible. 

Their exceptional beauty attracts more than 130.000 foreigners every year. To meet visitors' 

wishes and demands, the local tourism industry offers a wide range of services  by the local 

tourism industry. This industry accounts for approximately 20% of Seychelles’ annual gross 

domestic product (GDP). A detailed understanding of tourists' expenditures is therefore indis-

pensable. 

 

To be able to measure the effects of the tourism consumption on the islands’ economy a Tour-

ism Satellite Account (TSA) should be implemented within the next two years.  

Since 1995, the World Tourism Organisation (WTO) has been developing TSA. Main pur-

pose of this tool is to establish a standardised method to measure tourism effects and to com-

pare the collected data over time and between the  countries. The collection of information 

regarding the tourism industry turns out to be rather complex, which make impossible to de-

rive tourism's contribution to the local economy directly from the National Accounts. The 

figures associated with tourism are fragmented and dispersed due to the fact that a tourism 

industry sector as such does not exist. The services provided to the visitors are supplied by 

different companies scattered over several economic sectors. Therefore, a satellite system is 

needed that collects information from the different sectors with regarding to their contribution 

to the tourism sector. With TSA, WTO provides an internationally approved tool.  

The modular concept of this systems, allows the countries to implement it gradually and adapt 

it to their needs and requirements. 

 

TSA relies on the balance existing within an economy between the tourist-generated demand 

and supply of goods and services. It focuses separately on inbound, outbound and domestic 

tourism. In addition, it supplies a number of non-monetary data, which helps to interpret the 

monetary figures.  

TSA provides ten standardised tables to present the collected figures. For a minimum version 

of TSA three tables have to be presented.  
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An analysis of the so far collected data by the Management and Information System Division 

(MISD) of the Seychelles shows that approximately. 50% of the information needed for a 

basic version of TSA is already being collected. In some cases, the collected data is not com-

plete or important details about the breakdown into sub-sectors is missing. 

The most substantial information gap is encountered in the domestic tourism figures. So far, 

no information regarding the travel customs of residents within the country is being collected. 

A preliminary cost-benefit analysis of the  collecting of data about domestic tourism has to be 

done. A positive result of such an analysis should be followed by the setting up of appropriate 

survey methods. 

For a successful implementation of TSA, the awareness of its importance has to be increased 

among the ministries and companies involved in the tourism industry. The advantages of TSA 

as a planning tool not only for the government but also for the private sector are internation-

ally recognised. Therefore, its rapid introduction together with the appropriate survey methods 

allowing for an actual presentation of the tourism related data is indispensable, especially for 

a country like the Seychelles, where the tourism industry is the main source of foreign ex-

change. 
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6.10 Approaches and methods used for the national accounts 

 

1. To calculate the GDP, the Statistics and Database Administration Section (SDAS) of 

MISD uses a production approach (Commission of the European Communities-

Eurotstat (CECE), 1993) and is the same as recommended in the United Nations’ Sys-

tem of National Accounts 1993. This approach measures the output of each producer 

and deduces the total value of inputs used by that producer. The difference determines 

the value added, which includes the salaries paid, the gross surplus and the direct or 

indirect taxes paid to the government. Adding all the value added produced by all kind 

of economic activities by residents makes up total GDP. 

2. With the expenditure approach (CECE, 1993), the utilisation of the output after its 

production is measured. The final use of the country’s output comprises the house-

holds’ final consumption expenditure, government final consumption expenditure, 

capital formation and finally exports and imports of goods and services. 

 

The collection of data for the national account is based on different data sources. Depending 

on the sector, information is collected directly from private and parastatal companies or is 

estimated by means of other figures. Each year the SDAS conducts a National Accounts In-

quiry, sending questionnaires to almost all legally constituted companies engaged in produc-

tion and trading activities in the Seychelles. 

The companies are classified into the following sectors:  

I) Manufacturing 

II) Construction 

III) Public Utilities ( i.e. Electricity, Water, Telecommunication) 

IV) Transportation  

V) Tour Operators 

VI) Hotels, Guest Houses and Restaurants 

VII) Banks  

VIII) Insurance 

IX) Business Services 

X) Private Non-Profit Institution 

XI) Other Services 

 

The annually sent questionnaires request information on following items: 
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i) Production and Sales 

ii) Input Costs (i.e. Raw Materials used, Fuel, etc.) 

iii) Other Operating Costs 

iv) Employment (i.e. Number Of Employees And Wages and Salaries Paid) 

v) Depreciation Costs 

vi) Value of Stocks Held 

vii) Capital Expenditure 

 

It has to be noted, however, that the response rate is not complete. In 1991 about 60% of the 

despatched questionnaires were returned while today only 35% of the questionnaires are re-

turned by the enterprises47. Consequentially, a substantial amount of estimation has to be 

made on a number of indicators and indices related to the type of activity to be measured. 

The above-mentioned sectors of economy make about 60% of total GDP. The following para-

graphs explain how the information of the remaining sectors is collected. 

 

The information about the structure of the government expenditures and revenues is col-

lected form the annually published budget report by the Ministry of Finance. It has to be noted 

that this way of doing it implies one important constraint. The information about expenditure 

published in the annual report of the Ministry of Finance is not subdivided in the same man-

ner as the data of the production companies. This considerably complicates the assignment of 

governmental costs to the appropriate sector. This leads the SDAS to present the government 

expenditures as one figure, dispensing of breaking it down into different sectors. 

 

The gross output of agriculture is obtained as the total sum of expenditure on food (exclud-

ing fish) of both the resident and tourist populations plus the exports less the imports of 

agricultural and livestock products. Intermediate consumption is obtained as a certain 

percentage of gross value of estimated agricultural production. 

 

For the timber production there exist no direct data estimates. Output of the forestry sector is 

estimated based on the timbers input in the manufacturing sector. As for agricultural products, 

the intermediate consumption is assumed as a certain percentage of the total output. 

 

                                                 

47  Estimation of the general director of MISD 
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SMB being the biggest merchant for fish, the total output of the fishing sector is estimatedby 

multiplying the total catches of fish with the average price SMB pays for the different types of 

fish. Intermediate consumption is computed using a weighted average based on changes in the 

import price index. 

 

In the building and construction sector, building, electrical and plumbing contractors are 

canvassed. To avoid double counting, subcontracted work by one firm to the other is elimi-

nated. MISD also assumes that all the services supplied by the construction sector is destined 

for the formation of fix capital and maintenance activities in the building sector and are there-

fore judged to be irrelevant.  

 

To estimate the figures regarding the distribution sector, the outputs from agriculture, for-

estry, fishing and each sub-sector of manufacturing have been estimated. For the intermediate 

consumption the data is bases on the annual national accounts inquiry questionnaires. 

 

The expenditures on GDP are calculated in market prices. It comprised the following compo-

nents:  

 

a) Private final consumption expenditure was estimated based on the analysis of the in-

come and expenditure survey 1997, which is repeated approximately once all four years. 

The data was collected adopting the personal interviews method (MISD, 2002b). An 

overall sample of 10% (around 1788 households (MISD, 2000a)) was interviewed by 

special trained officers over the period of two weeks.  

b) Government final consumption expenditure bases on the government accounts as 

contained in the Ministry of Finance’s Budget Report. 

c) Gross Domestic fixed capital formation is estimated based on a combination of ex-

penditure approaches and commodity flow, which are computed using trade data (MISD 

2000b), data on local production (MISD, 2000c) and expenditure. 

d) Increase in stocks data is relatively scanty (MISD, 2002a). 

e) As mentioned under c), Exports of goods and services data is estimated form the trade 

data. 

f) Also Imports of good and services are computed using data sources mentioned under 

c). In addition, reports on Visitors’ Surveys (MISD, 2000d) conducted by the MISD and 

balance of payments data compiled by CBS form the backbone of such estimates. 
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