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Abstract: Many agricultural-based economies over the last fifty years have transitioned to ser-
vice-dominant economies. Tourism is often a large part of this transition. It is often unclear
how the output and income impacts of tourism change as the value and volume of tourism
evolves. This research uses a variety of tools to evaluate the economic importance of tourism
to Hawaii as it moves through the Tourism Area Life Cycle (TALC). The results show that the
size of tourism’s economic contribution is dependent on the import propensity of tourists’
spend as well as the import propensities of tourism oriented sectors and their backward
and forward linkages while the CGE model highlights the fact that welfare
is maximised at the zenith of tourism growth. Keywords: economic impacts, linkage analysis,
input output analysis, tourism area life cycle, computable general equilibrium
model. � 2010 Elsevier Ltd. All rights reserved.
INTRODUCTION

Tourism is often seen as a panacea for economies of various sizes and
geographic dimensions. The benefits that tourism can bring to an
economy have been noted in the literature (Mathieson & Wall, 1982;
Pearce, 1989; Sinclair, 1998; Sinclair & Stabler, 1997). These benefits
include export earnings, as well as income creation, employment
opportunities and tax revenue generation. Governments, often
through their National Tourism Organizations, spend significant por-
tions of their budgets on destination marketing as well as providing
adequate infrastructure for the expected increases in tourists. Often,
tourism businesses will be incentivized to locate to these areas through
the offer of tax credits. Yet success has been mixed. For both developed
and developing countries, there has been considerable debate over
the pros and cons of tourism. Economies that have historically been
agriculturally based have looked to other sectors when confronted with
declining terms of trade, fluctuating primary commodity prices and
high levels of protection against manufactured goods. Tourism, it is
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hoped, will contribute more foreign currency than traditional primary
commodity exports (Sinclair, 1998).

Research has shown that not all tourism is economically beneficial,
without even considering the environmental and social aspects of tour-
ism. Copeland (1991) outlines the conditions under which an increase
in tourism is welfare-improving. He finds that in the absence of taxes,
foreign ownership and distortions, an increase in tourism demand will
increase welfare only if the price of non-tradable goods and services in-
crease. Further, factor mobility and foreign ownership tend to reduce
the gains from tourism, while commodity taxes tend to increase them.

This research seeks to answer the following questions: as an economy
moves through the evolving stages of the Tourism Area Life Cycle
(TALC) (Butler, 1980), how do the tourism-oriented sectors change
in terms of their economic impact and inter-industry linkages? More-
over, as an economy moves from a predominantly agricultural base
to a tourism-dependent service-based economy, how does the eco-
nomic impact of the tourism-oriented sectors and their linkages
change as the volume and value of tourism changes (as measured by
tourist arrivals and expenditures)?

This paper is structured as follows: the next section reviews a collec-
tion of economic impact studies that have been undertaken. These
studies have predominantly been undertaken using input output anal-
ysis with a selection of studies using linkage analysis to highlight tour-
ism’s backward and forward linkages with other sectors in the
economy. The following section takes the case study of the economy
of the State of Hawaii in the United States and examines the growth
of tourism and the corresponding decline in the agricultural sectors.
The economy of the State of Hawaii provides an excellent example
to analyze tourism’s changing role in the economy as it has evolved
from an agricultural economy to an economy heavily dependent on
tourism over the last 50 years. A chronological review of tourist arrivals
to the destination reveals that it closely adheres to Butler’s TALC mod-
el: an observation noted by Choy (1992). The methodology section out-
lines the key economic relationships and calculations that determine
the input output multipliers, the forward and backward linkages and
the Computable General Equilibrium (CGE) model. The penultimate
section describes the findings of the modeling and the conclusion
highlights the contribution this research makes to the field and dis-
cusses some of the implications of the results.
PREVIOUS RESEARCH

Economic impacts have been estimated and evaluated via a range of
different methodologies by researchers and policy makers for many
decades. The two most common ways of estimating economy-wide eco-
nomic impacts are input output models and CGE models. While recent
literature has emphasized the benefits of CGE models over the use of
input output models, due to the latter’s more restrictive assumptions,
input output analysis and linkage analysis is often seen as a first step to
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quantifying the role of tourism in an economy (Dwyer, Forsyth,
Madden, & Spurr, 2000; Dwyer, Forsyth, & Spurr, 2004; Pratt & Blake,
2009). For a review of input output multipliers and some of the issues
associated with their use and interpretation see Archer (1982, 1984),
Fletcher (1989) and Hughes (1994).

Input output analyses have been used widely over the past 50 years.
Input output models have been developed in a tourism context for a
range of economies. Input output models undertaken at a country le-
vel include Kenya (Valle & Yobesia, 2009), Tanzania (Kweka, Morrissey,
& Blake, 2003), Singapore (Diamond, 1979, 1981; Heng & Low, 1990;
Khan, Seng, & Cheong, 1990; Seow, 1981), Bermuda (Archer, 1995),
Ireland (Henry & Deane, 1997), Israel (Fleischer & Freeman, 1997),
and the Seychelles (Archer & Fletcher, 1996) among others.

Studies completed at a regional level include Queensland (West,
1993), Hawaii (DBEDT, 2002), New Hampshire, (Wiersma, Morris,
& Robertson, 2004) and the Balearics (Polo & Valle, 2008). Multipliers
have also been calculated for cities including Washington, D.C.
(Frechtling & Horvath, 1999), and Victoria, British Columbia (Liu &
Var, 1982). Finally at a very local level, economic impacts have been
estimated for districts: the Old Town, Edinburgh, Scotland (Parlett,
Fletcher, & Cooper, 1995) and a mega-multi-mall (Finn & Erdem,
1995). Most of the studies report output, income and employment
multipliers while some also report tax and/or import multipliers.

In general, tourism output multipliers have a positive relationship
with population size—economies with a larger population have a larger
output/income multiplier but there is a negative relationship between
employment multipliers and population—an observation noted by
Fletcher (1989) and Wiersma et al. (2004). Generally, output multipli-
ers for countries will be higher than output multipliers for regions and
cities. Wanhill provides a tourist income multiplier table summarizing
the mean and range of tourism income multiplier for different sized
economies (Wanhill, 1994).

Economic impact studies in the literature predominantly analyze a
single economy for a single time period (Adams & Parmenter, 1995;
Blake, Arbache, Sinclair, Thea, & Teles, 2008; Blake & Sinclair, 2003;
Dwyer, Forsyth, & Spurr, 2006; Zhou, Yanagida, Chakravorty, & Leung,
1997). Exceptions to this include Blake (2008), who compared and
contrasted the role of tourism and income distribution for three econ-
omies in East Africa (Kenya, Uganda, and Tanzania). Several tourism
studies have calculated economic impacts and multipliers for several
consecutive input output tables and hence time periods: Henry and
Deane for Ireland—1990 and 1995 (Henry & Deane, 1997) and Cai,
Leung and Mak for Hawaii—1987 and 1997 (Cai, Leung, & Mak,
2006). For these studies, intermittent periods rarely show significant
change in the structure of these economies to assess tourism’s chang-
ing impact.

However, aggregating industry sectors into broad sectoral categories
provides one way to avoid this pitfall—enabling comparisons to
be made in a country or region’s industrial structure between points
in time. This procedure comes with the trade-off of reduced sectoral
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detail. Deegan and Dineen (2003) investigate the changing contribu-
tion of tourism over time for Ireland. Their approach contrasts with
the one in this paper as they relate the economic turnaround in the
Irish economy from 80s to the 90s by looking at a number of endoge-
nous and exogenous factors, the growth of tourism being one of them.
To date, no research has examined the economic impacts of tourism
for the same economy at different stages of their development. The
next section highlights a common theme for many economies that
have moved from an agricultural base to a tourism-based economy,
the case study being the US State of Hawaii.
HAWAII’S TOURISM AREA LIFE CYCLE

Over the last 60 years, the State of Hawaii has seen large increases in
tourist arrivals. Examination of the time series of (overnight) tourist
arrivals from 1950 until 2008 shows the growth in the number of tour-
ists exhibit almost classic Butler TALC behavior (Butler, 1980, 2006a,
2006b). Butler proposed that the pattern of tourist arrivals to a destina-
tion follows an S-shaped curve of the product life cycle. In 1950, the
total number tourist arrivals were 46,593. Technological advances in
aircraft coupled with the granting of statehood increased tourists’
awareness in the destination leading to beginning of mass tourism in
the State. In 1967, the total number of tourists passed the 1,000,000
mark. By 1988, this figure had increased six-fold to 6.1 million tourists.
Yet, eighteen years later, the total number of arrivals totaled 7.46
million—a significant retardation of tourism arrivals’ growth rate.

The different stages of the destination life cycle are evident from the
average yearly growth rates by decade (Table 1). In the 50s, tourist
arrivals grew at an average annual rate of 42% (exploration/discovery
stage in TALC). This stage represents the ‘finding’ of the destination.
In the 60s, the first real wave of tourists ventured to the destination.
These tourists sought unique and novel destinations and a second wave
of tourists began to visit. In the third stage of the life cycle (develop-
ment), the destination is discovered by the media and mass tourism be-
gins. This stage is represented in Hawaii by the 70s and 80s. Average
annual growth fell to 13% per annum in the 70s and halved to seven%
growth year on year in the 80s. Tourist growth stagnated in the 90s
(stage four). Both external and internal factors have been attributed
Table 1. Average Yearly Growth in Visitor Arrivals by Decade

Decade Average yearly growth in visitors

1950–1959 42.2%
1960–1969 41.5%
1970–1979 12.7%
1980–1989 6.5%
1990–1999 0.0%
2000–2006 0.7%
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to this consolidation/stagnation. The Gulf War of 1991 followed by
Hurricane Iniki exacerbated the slowdown in the domestic US econ-
omy leading to lower tourism arrivals growth. While Hawaii’s economy
started to turn around from 1999, the attacks of September 11 retarded
growth coming out of this economic slump. From the start of the new
millennium, growth has been marginally negative and highly variable
due to the September 11 terrorist attacks and the impact of the global
financial crisis retarding growth at the beginning and end of this dec-
ade, bookending strong tourist growth in the middle of the decade.
Reasons for the earlier stagnation have been outlined by Bonham
and Gangnes (2001). As such, this phase is best described as post-stag-
nation rather than definitively rejuvenation or decline.

Coinciding with the large increase in tourist arrivals is the accompa-
nying increase in tourism receipts. In 1951, tourist expenditures
totaled $23.95 million. By 1973, tourism receipts had passed the $1
billion mark ($1.02 billion). In 1995, the $10 billion mark had been
reached ($10.21 billion). In 2008, total estimated tourist expenditure
stood at $11.40 billion (see Figure 1).

Further, the ‘significance’ of tourism receipts increased in value, mea-
sured as a proportion of Gross State Product (GSP). Figure 2 shows esti-
mated tourist expenditure as a proportion of GSP. In 1963 (the first year
GSP was reported), tourism receipts totaled 8% of GSP. This figure rose
in the 60s, 70s and 80s to a peak of 32% in 1988 before falling sharply to
22% over the next five years. The percentage jumped back up to 27% in
1994 where it hovered until 2000. The September 11 attacks on the
United States were a catalyst for a recurring drop. From 2000, tourism
receipts as a proportion of GSP have trailed off to 18% in 2008.
HAWAII’S AGRICULTURAL DECLINE

Coinciding with the tourism boom is the general decline in the
agricultural sector. There were ten pineapple companies and eight
Figure 1. Overnight Visitor Arrivals and Direct visitor Expenditure to Hawaii
1950-2008.
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canneries, and 28 sugar companies and 26 sugar mills in 1955. By 2006,
there were only three pineapple companies and a single cannery and
two sugar companies and two sugar mills. In terms of land devoted
to sugar cane production, the total average acreage was 234,262 acres
per year in the 60s. This has decreased to 45,019 acres, on average,
across the period 2000 to 2007. It is not just improved technology
and industry consolidation that has lead to the decline in these sectors.
The value of the pineapple and sugar sectors has decreased over the
last thirty years. Figure 3 shows the value of production (direct income)
from fresh & processed pineapple and raw sugar & molasses. From
1974 (when data was first available) to 1979, the value of production
averaged $359.6 million for pineapple and $156.5 million for sugar
per year. From 2000 to 2007, the value of the production averaged
$91.0 million and $132.1 million per year for the respective sectors.
With the general decline of the agriculture industry, policy makers
have looked to tourism to provide much needed employment and gen-
erate income.
Figure 3. Direct Income (Value of Production) of Pineapple and Sugar in
Hawaii.



636 S. Pratt / Annals of Tourism Research 38 (2011) 630–650
METHODOLOGY OF ECONOMIC IMPACT ANALYSIS

This section outlines the three methodologies used to evaluate the
economic linkages, contribution and impacts of tourism at different
stages of Hawaii’s tourism development.
Input Output Analysis

An input output table represents a detailed set of inter-industry rela-
tionships in an economy at a particular point in time, usually a year. It
shows the demand (use) and supply (make) of goods and services among
the specified industries, final users (household consumption, tourist
consumption, government consumption, investment and exports),
and resource owners (typically labor and capital and sometimes land,
where data is available). An input output table provides a snapshot of
an economy at a point in time. The table can be used as the underlying
benchmark data for several different modeling techniques, such as
Social Accounting Matrix (SAM) modeling and CGE modeling.

Input Output analysis involves manipulating the national accounting
identities to derive the direct requirements table and the total require-
ments table in order to arrive at the Leontief inverse matrix (see Miller
& Blair, 1985 for details). In vector notation, this can be expressed as:

X ¼ ðI � AÞ�1FD

where X is the vector of industry total outputs; I is an Identity matrix; A is
the technology matrix; and FD is a vector of total final demands.
ðI � AÞ�1 is known by several terms—the total requirements matrix or
the Leontief inverse matrix. The matrix summarizes the effects from
an exogenous change in one sector on the economy. The direct and indi-
rect impact of a change in tourist expenditure (DT ) can be represented
as DX ¼ ðI � AÞ�1DT . From here, it is straightforward to create ‘what ‘if’
scenarios to assess the economic impact of a tourism increase and its
effect in each sector. The results section will show the direct and indirect
economic contribution of $1 million worth of tourism expenditure to
value added to the economy of Hawaii at different stages on its TALC.
Linkage Analysis

Linkage analysis provides a complement to the traditional input out-
put analysis in examining tourism’s impact on a destination’s economy
(Cai et al., 2006). Developed by Rasmussen (1956), Chenery and
Watanabe (1958) and Hirschman (1958), linkage analysis allows the
comparison of different sectors of an economy in terms of the interde-
pendence of their production structures. Backward linkages measure
the relative importance of each sector as a purchaser to all other
sectors in the economy. Backward linkages (a demand pull concept)
are defined as the column sums of the Leontief-inverse matrix from
the demand-driven IO model. In contrast, forward linkages measure
the relative importance of each sector as a supplier to all other sectors
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in the economy. Forward linkages are defined as the row sums of the
Ghosh-inverse matrix from the supply-drive input output model (Kula,
2008). Hence backward linkages (BL) can be expressed as:

BLj ¼ n

Pn
i bijPn

i

Pn
j bij

where n is the number of sectors and bij are the elements of the back-
ward linkage multiplier matrix. Forward linkages (FL) can be ex-
pressed as:

FLi ¼ n

Pn
j bij

Pn
i

Pn
j bij

The normalizing of the indices allows comparisons to be made across
economies and time periods. Sectors with forward linkage indices
above unity are deemed to have ‘strong’ forward linkages while those
sectors with forward linkages less than one are deemed to have ‘weak’
forward linkages (Cai et al., 2006). Similar terminology is used for cat-
egorizing backward linkages. Sectors can now be classified into four dif-
ferent categories. The forward and backward linkage coordinates can
then be plotted in a two-by-two matrix for each sector and shifts in link-
ages can be tracked over time.
Computable General Equilibrium Model

CGE models are now starting to be used to estimate economic im-
pacts on an economy in a tourism context. CGE modeling has been
used extensively in other areas of economic policy inquiry, yet is still
somewhat under-utilized when examining tourism impacts. A CGE
model replicates the circular flow of income throughout an economy.
The model follows the interactions and relationships of an open mar-
ket economy and solves for a set of prices including production prices,
factor prices and exchange rate and levels of production that clear all
markets. CGE models are simulations that combine the abstract gen-
eral equilibrium structure formalized by Arrow and Debreu (1954)
with realistic economic data to solve numerically the levels of supply,
demand and price that support equilibrium across a specified set of
markets. CGE models are the state of the art in modeling tourism im-
pacts and have been used widely to estimate the aggregate welfare and
distributional impacts of exogenous shocks or policies whose effects
may be transmitted throughout the economy.

The standard assumptions of market clearing, zero excess profits and
balanced budget for each agent apply. Commodity markets merge pri-
mary endowments of households (capital and labour) with producer
outputs. In equilibrium, the aggregate supply of each good must equal
the total intermediate and final demand. Producer supplies and de-
mands are defined by producer activity levels and relative prices. Final
demands are determined by market prices. The model is calibrated to
the benchmark data. Being a general equilibrium model, the economy
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is assumed to be in equilibrium in the benchmark. A ‘counter-factual’
scenario involves applying an exogenous shock or policy simulation to
the system. The model output shows the state of the economy after all
markets have reached a new equilibrium.

Each industry is assumed to be made of profit maximizing firms
which use two main factors, labor and capital, as well as intermediate
goods in its production function. Each production sector produces
two types of commodities: domestic goods and goods for export. These
goods are assumed to be imperfect substitutes, and they combine with
a constant elasticity of transformation production function.

A representative household has an endowment of primary factors of
production: capital and labor. Consumer demand is determined by util-
ity maximizing behavior. The representative household’s income is
made up of a net income deriving from the supply of labor and from
the rental of capital plus net transfers. In these models, the government
raises taxes to obtain public revenue; whilst at the same time, gives net
transfers to the representative household, and demands goods and ser-
vices. The taxes contained in the benchmark data are also modeled.

Tourism is modeled through a representative tourist who demands
tourism in Hawaii (a certain quantity of a composite good and service)
at an aggregated tourism price level. As in the case of the domestic
household, tourism demand is obtained by maximizing the utility func-
tion of the representative tourist subject to their budget constraint.

CGE models, however, are not without their limitations. Two strong
assumptions implicit in CGE models are the assumption of neoclassical
market conditions and economic agents and the assumption of con-
stant economic equilibrium (Croes & Severt, 2007). Standard CGE
model do not often incorporate market failures. If markets do not
clear and there are factor surpluses, then this can reduce the impact
of price changes and hence affect the efficient allocation of resources.
Nevertheless, the benefits of CGE modeling outweigh the disadvan-
tages and this technique is now being widely used in tourism research.

One of the key uses of CGE modeling is welfare analysis. The way this is
done is to calculate equivalent variation. Equivalent variation takes the
initial equilibrium income and prices and computes the change needed
to achieve new equilibrium utilities. It is the amount of income neces-
sary to get to the new level of utility. This means for a welfare improving
change, equivalent variation is positive. Another key measure of eco-
nomic impact is Value Added (VA). VA is a measure of the net total out-
put or income generated by an economy. Essentially it is the difference
between the value of the goods and services produced in the economy
and the cost of raw materials and other inputs which were used in their
production. In this model, it is defined as labor payments plus gross
operating surplus plus taxation payments made by an industry.
Data

The State of Hawaii’s Department of Business, Economic Develop-
ment and Tourism have produced input output tables for the State



S. Pratt / Annals of Tourism Research 38 (2011) 630–650 639
since 1967. Updates have been published for the calendar years of
1977, 1987, 1992, 1997, 2002 and 2005 in current producers’ prices.
This ‘‘time series’’ enables the tracking of the changing structure of
the economy as Hawaii has moved from a predominantly agricultural
based economy to a mature tourist destination that it is today. The
seven input output tables consist of differing levels of sectoral detail.
Table 2 shows the different number of sectors across the seven tables.
The first input output table, produced for 1967 data consisted of 54 dif-
ferent sectors. The level of sectoral detail increased over time up until
1997. The 1997 input output table consisted of 131 different sectors.
2002 marked a more parsimonious matrix, which consisted of 67 sec-
tors with the 2005 edition consisting of an addition sector—identical
to 2002 with the exception of the ‘utilities’ sector being split into
‘gas production and distribution’ and ‘electricity’.

Table 2 also matches the TALC stage with the data year of the corre-
sponding input output table. So, in conjunction with Figure 1, the in-
put output table of 1967 aligns with the ‘exploration’ stage of the
TALC, the 1977 and 1987 tables match to the ‘development’ stage,
the 1992 and 1997 tables correspond to the ‘stagnation’ stage of the
cycle and the tables of 2002 and 2005 align to the ‘post-stagnation’
stage of the TALC.

With such sectoral differences across input output tables, it is neces-
sary to aggregate sectors so as to compare like with like. The sectoral
aggregation also serves the additional purpose of covering any discrep-
ancies in sectoral definitions. For example, the 1997 input output table
was categorized using Standard Industry Classification codes while
from 2002 onward; the North American Industry Classification codes
were used. Aggregating sectors to relatively broad categories overcomes
definitional inconsistencies. Hence the seven input output tables have
been aggregated to eighteen sectors listed in Table 3.

Final tourism demand in the input output tables from 1987 onward
show the value of tourists spend in each sector. The top five tourism-
oriented sectors in terms of value are ‘Accommodation’, ‘Eating &
Drinking places’, ‘Retail Trade’, ‘Transportation’ and ‘Real estate &
Rentals’. In the 2005 input output table, the proportion of tourism de-
mand contributed by these five sectors totaled 75.4%. All other sectors
contribute no more than three% individually to tourism demand.
Table 2. Sectoral Detail by Input Output Table Year

Data Year Number of sectors TALC stage

1967 54 Exploration
1977 61 Development
1987 60 Development
1992 118 Stagnation
1997 131 Stagnation
2002 67 Post-stagnation
2005 68 Post-stagnation



Table 4. Input Output analysis

TALC
Stage

Exploration Development Stagnation Post-stagnation

Year 1967 1977 1987 1992 1997 2002 2005

Value
added
multipliers

Direct 0.172 0.349 0.455 0.498 0.516 0.479 0.496
Indirect 0.047 0.147 0.219 0.168 0.206 0.209 0.209
Total 0.219 0.496 0.674 0.665 0.722 0.688 0.704

Economic
contribution

Direct ($) 72,139 349,062 455,037 497,784 516,175 479,424 495,764
Indirect ($) 47,245 146,920 218,921 167,712 206,162 208,753 208,534
Total ($) 219,385 495,982 673,958 665,496 722,337 688,177 704,297

Direct% 78% 70% 68% 75% 71% 70% 70%
Indirect% 22% 30% 32% 25% 29% 30% 30%

Table 3. Sectoral Aggregation

Aggregated sectors

1 Agriculture
2 Mining and construction
3 Food processing
4 Other manufacturing
5 Transportation
6 Information
7 Utilities
8 Wholesale trade
9 Retail trade
10 Finance and insurance
11 Real estate and rentals
12 Professional & health services
13 Business services
14 Educational & other services
15 Arts and entertainment
16 Accommodation
17 Eating and drinking
18 Government
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RESULTS

The input output analysis involved estimating the direct and indirect
economic contribution of $1 million worth of tourism expenditure for
each of the seven data sets. Table 4 shows the Value Added multipliers
and simulates the economic contribution to the economy of Hawaii
when tourists spend an additional $1 million. It is relatively clear that
as Hawaii moves through the different stages of the TALC both the
direct and indirect contributions to the destination increase and
then plateau as the value of the multipliers increase and then stabilize.
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$1 million of tourist expenditure in the exploration stage yields
$219,000 in income to Hawaii in 1967 while $1 million of tourist expen-
diture in the stagnation stage of the TALC in 1997 yields $722,000.

Much of this retained Value Added or income (and larger multipli-
ers) can be attributable to the decreasing import component of the
tourist expenditure. However, it is also important to examine the im-
port propensities of the other industry sectors as this is where the leak-
ages occur for the higher order impacts. An examination of these
import propensities, in Table 5, reveals the proportion of tourist
expenditure that is spent directly on imports is high in the exploration
and development stage but decreases to between 14–16% in the stagna-
tion and post-stagnation stage. Looking at the tourism-oriented sectors,
the import quotient for the Accommodation and Eating & Drinking
sector rise and fall with the shape of the TALC while for the Transpor-
tation sector, the proportion of imports to that sector has continued to
grow over time. The overall decline in output of Agriculture means
that the import quotient of the Food Processing sector and other
Manufacturing sector has increased steadily over time as firms in these
sectors need to import supplies rather than source them from the local
market. These results suggest that as tourism arrivals increase and
reach their peak, the tourism-oriented sector such as Accommodation
and Eating & Drinking places have difficulty meeting their supply
requirements domestically and need to import a higher proportion
of their supply. As the economy matures and strengthens its internal
linkages, these sectors are able to source resources domestically and
the import share declines.

Changes in the proportion of goods purchased from the agricultural
sector can be a result of relatively elastic demand for tourism and the
relatively inelastic supply of agricultural produce, that is, the rapid rise
in demand for tourism and its supporting industries outstrip the local
supply, which may be constrained by production-related factors. Other
Table 5. Import Ratios by TALC stage

Sectors Exploration Development Stagnation/
consolidation

Rejuvenation

1967 1977 1987 1992 1997 2002 2005

Tourism demand 67% 32% 15% 16% 14% 16% 14%
Accommodation 8% 8% 10% 14% 7% 8% 8%
Eating and drinking 17% 28% 25% 32% 15% 16% 17%
Transportation 4% 15% 12% 19% 16% 19% 21%
Retail trade 5% 2% 3% 3% 9% 11% 12%
Arts and

entertainment
5% 9% 12% 9% 13% 6% 7%

Agriculture 11% 15% 8% 14% 11% 15% 15%
Food processing 11% 17% 22% 28% 24% 33% 38%
Other

manufacturing
20% 49% 49% 54% 61% 60% 59%
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authors have noted the competition between tourism and agriculture
for land and labour (Telfer & Wall, 1996). This growth in leakages
may be stemmed by more effectively organising the agricultural indus-
try. The integration of agricultural development into the tourism
development planning process might be one method to overcome in-
creases in leakages (Torres, 2003).

Another way to assess the impact of different sectors on the economy
is to examine the unweighted Value Added multipliers by sector over
time. The final-demand Value Added multipliers measure the eco-
nomic impact of changes in final-demand (for example, tourism) in
terms of changes in the industry’s contribution to value added. In abso-
lute value, the Government sector, followed by the Arts & Entertain-
ment sector and the Real estate & Rentals sector, has the largest
direct multipliers. The Eating & Drinking sector has had relatively
low direct Value Added multiplier, ranking between 13th and 16th
in size but a relative high indirect Value Added multiplier, ranking
third and fourth in 2002 and 2005 respectively. The Accommodation
sector ranks between 7th and 13th for the direct Value Added multi-
plier in comparison with all other industries. However, the indirect
Value Added multiplier ranks third and fourth when tourism receipts
are the highest percentage of GSP and falls to a ranking of sixth and
seventh in the later two time periods as tourism as a percentage of
GSP falls. Transportation has relatively low direct final demand Value
Added multipliers but its indirect Value Added multipliers has
increased in rank from 16th in 1967 to first in 2005. The tourism
sectors’ relatively high indirect Value Added multipliers confirms Cai
et al. (2006) conclusion that production for tourism consumption
tends to be more indirect, involving more forward transactions.

Examining backward linkages across the seven datasets, in 2005 ele-
ven of the 18 sectors have above average backward linkages including
the tourism-oriented sectors: Transportation, Accommodation and
Real estate & Rentals and Eating & Drinking. Across time, the Accom-
modation sector has had strong backward linkages, although the
strength of the linkages was at its highest when the destination was
in the exploration and development phase of the TALC. The value
of the backward linkage index has fallen in the consolidation/stagna-
tion phase of the TALC. The extent to which the Transportation sector
has strong backward linkages tends to mirror the tourist arrival pattern.
This sector has below average backward linkages in the exploration
phase of the TALC rising to above average backward linkages in the
development and early consolidation phase. The Retail sector and
the Real estate & Rental sector have relatively stable but weak backward
linkages for the majority of the seven time periods. The exception
being that the Retail sector shows strong backward linkages in 1987
and the Real estate & Rentals exhibits average backward linkages since
2002.

Undertaking a comparative analysis for the forward linkages, in gen-
eral the tourism-oriented sectors exhibit weak linkages. The Accommo-
dation sector forward linkage index varies from 0.81 to 0.74 while the
Eating & Drinking sector forward linkage index varies from 0.87 to
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0.77. Real estate & Rentals is the one tourism-oriented sector that has
strong forward linkages. Other sectors that exhibit strong forward link-
ages include Manufacturing, Wholesale trade, Finance & Insurance,
Business services, and, from 1987, Professional & health services.

The sectors can also be tracked visually on a two dimensional map, as
in to Figures 4–9. The y-axis denotes forward linkages and the x-axis de-
notes backward linkages. The data points consist of the respective for-
ward and backward linkage indices for a particular stage in the TALC.
Plotting the coordinates for each data set shows how the linkages
evolve over the TALC. Data points appearing in the top left quadrant
signify sectors with above average forward linkages and below average
backward linkages while sectors appearing in the top right quadrant
denote sectors with both above average forward and backward linkages.
In the bottom half of the graphs, sectors in the left hand side would be
sectors with both below average forward and backward linkages while
those on the right hand side denote sectors with below average forward
linkages and above average backward linkages.
Figure 5. Linkage Matrix - Eating & Drinking Sector.

Figure 4. Linkage Matrix - Accommodation Sector.



Figure 7. Linkage Matrix - Transportation Sector.

Figure 8. Linkage Matrix - Real Estate & Rental Sector.

Figure 6. Linkage Matrix - Retail Sector.
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Figure 9. Linkage Matrix - Agriculture Sector.
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The Accommodation sector has remained a sector with strong back-
ward linkages and weak forward linkages throughout the tourism area
life cycle. The backward linkage strengthened as tourism expenditure
as a proportion of GSP increased. Similarly, the Eating & Drinking sec-
tor remained predominantly in the lower right quadrant, although ini-
tially it had weak backward linkages as well as weak forward linkages.
With the exception of 1987, the Retail trade sector has been both a
weak forward and a weak backward linkage sector. The Transportation
sector has shown the most movement from one category to another
over the life cycle. In 1967 (representative of the exploration/discovery
phase), Transportation had strong forward linkages and weak back-
ward linkages. In the development and early consolidation phase of
the life cycle, the Transportation sector strengthened its backward link-
ages while keeping its forward linkages hence the sector move to the
top right quadrant. By 1997, both the backward and forward linkage
indices for this sector had weakened. Despite strengthening its back-
ward linkages again, this is where it has remained in the post-stagnation
phase of the life cycle.

From having both weak forward and backward linkages in the explo-
ration phase on the TALC, the Real estate & Rentals sector strength-
ened its forward linkages moving into the top left quadrant for the
development and consolidation/stagnation phases of the tourism area
life cycle. In the post-stagnation stage, this sector has strengthened its
backward linkages and is moving toward having both above average for-
ward and backward linkages. Another sector of interest is the Agricul-
ture industry. Initially, the Agriculture sector had both strong forward
and backward linkages in the exploration/discovery phase of the
TALC. But both the forward and backward linkages declined in the
development phase but recovered again in the consolidation/stagna-
tion phase of the tourism area life cycle. In the later part of the stagna-
tion phase into the post-stagnation phase, agriculture’s forward
linkages weakened while its backward linkages remained stable sending
the Agriculture sector into the lower right quadrant.



Table 6. % Change of 10% Increase in Tourism Demand

TALC stage Exploration Development Stagnation Post-stagnation

Year 1967 1977 1987 1992 1997 2002 2005

Welfare 1.83 1.73 2.69 2.06 2.32 1.43 1.82
Value added 040 1.01 1.18 1.14 106 0 91 1.07
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The CGE model described in the Methodology Section was used to
simulate the economic impact of a tourism boom (a 10% increase in
tourism expenditures) in each of the seven data sets. Each model
was calibrated to the base year of the input output table. As the econ-
omy develops, the parameters and elasticities would naturally change
as a result of technology changes and hence substitutability between
factors and inputs. However, the objective of the modeling is to assess
how the economic impact of a change in tourism expenditures differs
across the TALC. Hence, the parameters and elasticities were kept
identical in each model so as to compare like with like. Table 6 displays
the results of each model by TALC stage. Two key measures of eco-
nomic benefit are displayed: welfare and Value Added. Welfare is max-
imized at the zenith of tourism growth where, at the end of the
development stage, a 10% increase in tourism expenditure is expected
to increase welfare by 2.7%. In the earlier and later stages of the TALC,
a tourism boom still increases economic welfare in the host destination
but by not as much as in this middle section. The percentage change in
Value Added from the initial equilibrium also peaks in this period but
does not trail off in the post-stagnation phase, like welfare does.
CONCLUSIONS

The main aim of this paper is to examine the economic linkages and
economic impact of tourism at different stages of the TALC process.
Using Hawaii as a case study, the research uses several analytical tech-
niques such as linkage analysis, input output modeling and comput-
able general equilibrium modeling to evaluate the extent to which
tourism contributes to the economy and in which sectors tourism con-
tributes. The economic impact of tourism to Hawaii is maximized at
the zenith of tourism arrivals. This corresponds to the top of Butler’s
‘S’ curve: the onset of the stagnation phase.

As with other studies, this research has shown that most of the
tourism-oriented sectors tend to have strong backward linkages but
weak or average forward linkages (Blake, 2008; Cai et al., 2006; Kweka
et al., 2003; Valle & Yobesia, 2009). This should not be surprising as
most of the tourism-oriented sectors, such as the Accommodation
and Eating & Drinking sectors provide goods and services directly to
end-users (i.e. tourists). The Transportation sector most closely
matches tourist arrivals and tourism receipts in terms of its impact
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and interconnectedness with the rest of the economy. This sector
exhibited strong forward linkages in the initial phase of the TALC.
This sector evolves to a sector with strong backward and forward link-
ages as tourism receipts increased as a proportion of GSP (the develop-
ment phase of the TALC).

For the Transportation sector, as tourism arrivals plateaued at the top
of the ‘S’ in the life cycle, the forward linkages weakened while the back-
ward linkages remained strong. This differs from the findings of Blake
(2008), who found that for East Africa, Transportation has less strong
links with the rest of the economy. An explanation for this might be
the particular geographies of the economies under study. Hawaii’s
remote location from its tourism sources and the archipelago nature
of the destination (Bardolet & Sheldon, 2008) may account for the sig-
nificant role the Transportation sector plays in the economy.

The decline in the Agriculture industry over the last fifty years in
Hawaii is reflected through lower economic impacts and less intercon-
nectedness of Agriculture to other industries in the economy. Starting
out with both strong forward and backward linkages, by 2002 the for-
ward linkages had weakened. This resulted in increased imports to
the Food Processing and Other Manufacturing sectors as domestic sup-
ply could not meet demand. This has flow-on effects for the tourism-
oriented Eating and Drinking sector. Conversely, the service industries,
such as Business services and Professional & health services, which pre-
dominantly have a domestic demand focus, have grown to have strong
forward and backward linkages throughout the economy. This can be
seen as a result of the growth in wealth in the economy as Hawaii moves
toward being a service-oriented economy.

The TALC model has been criticized for being a backward looking
tool and is useful in hindsight rather than something policy makers
can plan for or influence (Baum, 1998; Haywood, 1986; Johnston,
2001). Nevertheless the results of this research are indicative of tour-
ism’s impacts as a tourism area evolves. Although it should be noted that
by examining the backward and forward linkages of different sectors of
the economy as tourist arrivals dynamically vary does not explain a cause
and effect relationship. Estimating and forecasting tourism demand has
been the subject of much research (see Crouch, 1994; Li, Song, & Witt,
2005 for a review). A concurrent body of knowledge has also been devel-
oped looking at the TALC for destinations and attractions (cited
above). This research places the two issues side-by-side.

Still, there are policy initiatives National Tourism Organizations can
take to ensure tourism is proving benefits to a wide range of sectors
throughout the economy. Some of these, outlined by Valle and Yobesia
(2009), include strengthening the tourism-oriented sectors’ backward
linkages to other sectors through the streamlining and marketing of
different products in addition to diversifying tourism attractions and
activities to spread income and employment opportunities. Sinclair
(1998) also discusses the impact on employment and income of
strengthening the tourism industry’s links with the local economy.
Telfer and Wall (2000) also outline how tourism’s backward linkages
can be strengthened.
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Because different Input Output tables display different levels of sec-
toral detail, it is necessary to aggregate sectors into broader categories.
This aggregation process, while essential for comparison purposes, may
have hidden interesting detail. For example, for the 1997 Hawaii Input
Output table, Cai et al. (2006) report inter-industry linkages for all of
the Transportation sectors: ‘sightseeing transportation’, ‘ground pas-
senger transportation’, ‘air transportation sector’, ‘support activities
for transportation’, etc. In this study, these sectors were aggregated
into a ‘Transportation’ industry. Such aggregation may overlook
insightful nuances. As input output tables are produced every five or
ten years and hence provide a snapshot of the economy at a single
point in time, it is unclear of the trajectory path of the linkages in
the intervening years. While it is unlikely that the basic structure of
the economy will change dramatically in the intermittent period,
endogenous events such as the occurrence of a natural disaster would
fundamentally alter inter-industry relationships in the economy. Fur-
ther research is required in this area as it would be valuable to examine
the relationship of tourism impacts and the TALC in other contexts.
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