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Abstract: The travel and tourism industry has been growing in importance for several developing
countries. It has not only generated considerable foreign exchange revenues but has also contributed
to the overall output and socio-economic development of these countries. Within the Asia and Pacific
region, data for 2014 indicates that Malaysia was ranked very highly at no. 26 out of the 184 countries
in the world in terms of the relative importance of the contribution of the travel and tourism industry
to its national output. In this light, this paper aims to undertake an empirical examination of the
factors driving international tourist arrivals into Malaysia. The paper attempts to identify the causal
determinants of the growth of the travel and tourism industry, using quarterly data from 2000 to
2012, under a Geweke causality framework. The empirical results suggest Malaysia’s government
expenditures on tourism promotion as well as infrastructure investments such as enhancing airport
facilities are causal and significant determinants of growth in the travel and tourism industry.
Keywords: Geweke causality; economic growth; travel and tourism; Malaysia; competitiveness
JEL Classification: E2; O40; Z3

1. Introduction and Motivation
Travel and tourism (T&T) play a pivotal role in the global economy. As countries increasingly open
up their borders to join the wave of global integration, the development of the T&T industry has become
a source of substantial foreign exchange revenues for several economies. Furthermore, countries
have increasingly witnessed the contribution of the T&T industry to their overall socio-economic
development through its employment creation potential. Policies intended to boost the local economy
through the development of the T&T industry create both direct and indirect employment in addition
to facilitating backward and forward linkages with other allied industries. Considering that focusing
on the development of the domestic tourism industry helps countries achieve competitiveness in
the global markets, significant investments in the development and promotion of the T&T industry
remains a policy priority globally (Gopalan, 2013 [1]).
A prominent feature of the T&T industry is its potential to create backward and forward
linkages that are not only strong but also diverse. Further, such linkages generate broader multiplier
effects through the economy leading to broad-based economic benefits including higher employment
opportunities both at the national and local levels (UNCTAD, 2013 [2]). The fundamental reason why
the T&T industry has the potential to generate such strong backward and forward linkages can be
understood from the diversity of allied sectors that are part of the “tourism value chain.” As UNCTAD
(2013, [2] p. 7) notes, promotion of tourism, for instance, requires “the construction and operation of
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quality hotels, restaurants and other related facilities through backward linkages.” Similarly, a range
of forward linkages can be generated through “sectors supplying a variety of services consumed by
tourists that include financial, telecommunications, retail, recreational, cultural, personal, hospitality,
security and health services” (UNCTAD, 2013, [2] p. 7). Thus, the resultant expansion of the T&T
industry would pave the way for increased demand for the construction of tourism facilities covering
the whole gamut of allied services, which creates multiplier effects along the value chain that benefits
the entire economy.
This appears to be the context in which most of the related academic literature on the T&T industry
explains its economic significance, in particular, focusing on the potential impact of growth of the
T&T industry on poverty alleviation in emerging and developing economies. For instance, a recent
comprehensive survey study by the Overseas Development Institute (ODI, 2007 [3]) offers a useful
conceptual framework to illustrate this link between tourism and poverty alleviation. As noted by ODI
(2007 [3]), there are three major “pathways”—“direct”, “indirect” and “dynamic”—through which
tourism can impact poverty reduction:
The direct effects pertain to the incomes that are generated from tourism jobs. Estimates from
United Nations World Tourism Organization (UNWTO) suggest that tourism’s total contribution to
global employment in 2013 between 6 and 7 percent of the overall number of jobs in the world. The
indirect channel relates to the tourism value chain where the earnings are generated from allied sectors
such as food or transportation industries. Studies suggest that inter-sectoral impacts are substantial
and make up about 60 to 70 percent of earnings in the industry in developing economies, in addition to
the direct effects of tourism (Ashley et al. 2007 [4]). Finally, the dynamic channel spans a wide spectrum
as the development of the tourism industry in an economy can enhance the livelihoods of local
households, improve the business environment for small enterprises and also ease the infrastructural
bottlenecks in an economy, all of which can contribute to poverty reduction through growth.
The growing significance of tourism in the world can also be tracked by various factors including
the growth in international tourist arrivals, the consequent growth in tourism revenues, its total
contribution to foreign exchange earnings as well as gross output in the particular country. For instance,
the T&T industry globally in 2014 generated US$ 7.6 trillion which translates into 10 percent of global
GDP and 277 million jobs (1 in 11 jobs) for the global economy in 2014 (UNWTO, 2015 [5]). Further, the
total number of international tourist arrivals globally was over 1 billion and, tourists from emerging
economies represented almost half of these international arrivals.
Among the various regions in the world, Europe and the Asia-Pacific regions have consistently
stood out as the world’s most preferred destinations, with both regions making up about 60 percent
(on average) of global tourist arrivals during the last decade or so. Zooming in on the Asia and Pacific
region, as per the statistics produced by the World Travel and Tourism Council (WTTC), in 2014,
Malaysia was ranked no. 26 out of the 184 countries in the world in terms of the relative importance of
the contribution of T&T to the country’s output in 2014 (WTTC, 2015 [6]).
The T&T industry in Malaysia has undergone tremendous growth and development since 2000.
In 2014, it represented about 6 percent of total direct employment and about 14 percent of indirect
employment, underlining its importance as a crucial engine and source of growth for the country
(WTTC [7,8]). In terms of its contribution to the output of the economy, the T&T industry directly
contributed about 6 percent and indirectly represented over 15 percent of the Malaysia’s GDP.
Inbound tourism as a service traded across borders has emerged as one of the world’s important
trading categories, with tourism exports accounting for as much as 30 percent of the total exports of
commercial services in the world. Visitor exports, which refer to expenditures by foreign visitors, stood
at about 9 percent as a share of total exports in 2014, which in local currency terms translated to about
MYR 74.0 billion. The ability of the tourism industry to address the current account imbalances of a
country is also widely recognized in the literature, and there are a number of studies that examine the
importance of tourism through its implications for the balance of payments, especially in developing
countries (for example, see Malik et al. 2010 [9]; Thano, 2015 [10]).
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In examining Malaysia’s government policies directed towards the T&T industry in recent years,
the government in its New Economic Model (NEM) 2010 and 10th Malaysia Plan identified and
reiterated the importance of the T&T industry as both a National Key Economic Area (NKEA)
and Strategic Reform Initiative (SRI) industry (National Economic Advisory Council, 2010 [11,12];
Prime Minister’s Department Economic Planning Unit, 2010 [13]). Under these overarching national
development plans, which has identified the industry as an ‘economic sweet spot’, the government
has put forward aspirational plans that include bolstering the importance of eco-tourism, the need
to develop urban tourism, tourism clusters, new tourism products, and to continue to invest in the
industry and infrastructure (National Economic Advisory Council, 2010 [11,12]; Prime Minister’s
Department Economic Planning Unit, 2010 [13]). These efforts to develop the domestic tourism
infrastructure are expected to enhance the country’s competitiveness relative to other neighboring
countries in the region which could make Malaysia a more attractive tourist destination in the region.
With the establishment of an Association of Southeast Asian Nations (ASEAN) Economic Community
(AEC) in December 2015, it is imperative that Malaysia continues to focus and develop plans to bolster
its T&T industry in order to leverage its strengths and benefit from such regional integration attempts.
In a speech dated 27 August 2015 [14], Datuk Seri Najib Razak, the Prime Minister of Malaysia
was quoted as saying:
“Our renowned Malaysian hospitality and culture of service, our rich national heritage,
our cultural diversity and of course, now more than ever, the value for money that foreign
tourists will experience in Malaysia compared with many other destinations because of
the exchange rates. All of these are huge selling points that need to be amplified and
communicated across all channels to drive up tourism numbers.”
As policy efforts continue to boost the T&T industry in Malaysia, the paper is interested in
empirically understanding the causal factors that drive the growth of the T&T industry. Specifically,
the paper attempts to provide an empirical explanation for the sources of international tourist arrivals
in Malaysia by identifying the key causal determinants of the growth of the T&T industry. To do
this, the paper employs a novel empirical approach, the Geweke causality analysis, which helps us
understand and measure the linear dependence and feedback between multiple time series variables.
To that effect, we perform both a bi-variate as well as multi-variate causality analysis.
The remainder of the paper is organized as follows. Section 2 will provide a brief overview of
the related literature, a backgrounder on the role and policy relevance of T&T industry in Malaysia
as well a summary of the various national initiatives that have been taken to promote the industry.
The discussion in this section will thus form the basis of developing empirically testable hypotheses
to identify the causal drivers of growth of the T&T industry. We present the empirical methodology
and data employed in the paper in Section 3. Section 4 discusses the empirical findings. Section 5
concludes with a discussion of the policy implications for Malaysia.
2. Background and Hypothesis
2.1. Background
Malaysia has a long history of promoting the T&T industry and the government has played a
very active role in the process by adopting and formulating several laws providing the appropriate
institutional and legal framework to ensure sustainable tourism.
Though Malaysia’s tourism efforts go back to the 1970s, the fact that the Malaysian economy
was largely an exporter of primary commodities in the 1970s, the tourism industry was rather
underdeveloped till then. With the establishment of the Tourism Development Corporation of Malaysia
(TDC) in 1972, the country took a major step in the right direction to make TDC the official development
authority to promote tourism and travel. However, as noted by Mosbah and Al Khuja (2014) [15], the
relatively modest performance of TDC to exploit the potential of the tourism sector left Malaysia a
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largely unexplored and unknown destination for tourism in the Southeast Asian region relative to
other “touristy” places such as Thailand or Indonesia.
The tipping point in Malaysia’s history pertaining to the tourism industry took place in the early
1980s when there was a global tourism boom which coincided with the collapse of primary commodity
prices. This paved the way for Malaysian policy makers to recognize the immense potential of the
tourism sector as a tool to foster economic and social development, and in promoting greater national
as well as regional integration (Mosbah and Al Khuja, 2014 [15]; Nanthakumar et al., 2007 [16]).
The country has started taking an active interest in the development of the tourism sector since
then and it was best captured by the drafting and enacting of five year plans that placed the promotion
of tourism and travel industry as a policy priority. These five year plans were also concomitantly
supplemented with a series of policy initiatives such as the National Tourism Policy (NTP) that was
enacted in 1992, the National Ecotourism Plan (NEP) in 1996 and the most recent being Malaysian
Tourism Transformation Programme (MTTP) in 2010. All these policy initiatives were meant to tap into
the unexploited and unexplored endowments as well as the potential that the home grown tourism
and allied industries possess, which will provide a fillip to greater and sustained economic growth.
In light of all the policy discussions in Malaysia about the need for the country to develop a
robust and strong services sector—which would in turn facilitate the country’s transition from a
middle-income status to high-income status—the government launched the Economic Transformation
Programme (ETP) in 2010. One of the integral parts of this initiative pertains to the tourism sector.
The T&T industry very broadly has been explicitly recognized as one of the national key economic
areas (NKEAs) able to contribute to this economic transformation. Hence, the Malaysia Tourism
Transformation Programme (MTTP) was formulated to tap the growth potential of the tourism sector.
MTTP aims to attract 36 million international tourists with MYR168 billion as revenues in 2020, which is
thrice the amount of its present foreign exchange earnings (Ministry of Tourism, 2013 [17]). The MTTP
also aims to engage in capacity building domestically so as to enhance business tourism.
Furthermore, a report published by Economic Transformation Programme (ETP) on tourism
in 2012 reveals that there will be renewed focus on alleviating domestic capacity constraints in
infrastructure by channeling more government expenditures to enhance the quality of tourism related
infrastructure. In addition, the report points out that the priority of the country moving forward would
be to project Malaysia as a global biodiversity hub by developing eco-nature resorts, as well as creating
dedicated entertainment zones and improving the quantity and quality of hotels which will establish
Malaysia as a leading destination for business tourism.
2.2. Theory and Hypotheses
There is extensive literature dating back to the 1990s which has investigated the determinants of
tourism demand (See Crouch, 1994 [18]; Lim, 1997 [19]; Sheldon, 1993 [20] for comprehensive literature
reviews). The literature points out that the specific variables that have been identified as plausible
determinants of tourism demand in any country are real per capita income of the host countries, the
(effective) exchange rate and relative prices prevailing in the host country as well as the quality of
tourism infrastructure (Sheldon, 1993 [20]; Nanthakumar et al., 2007 [16]).
These variables are generally thought to be significant in explaining tourism demand for various
countries. For the case of Turkey for instance, one of the early studies on tourism demand by Uysal
and Crompton (1984) [21] shows that real per capita income in the host countries, relative exchange
rates, transportation costs and promotional expenses drive international tourist arrivals. In similar
vein, Onder et al. (2009) [22] also found that the most significant variables explaining international
tourist arrivals in Turkey were real exchange rates, per capita GDP of host as well as home countries
and quality of transportation.
It is interesting how there is a clear convergence of the choice of explanatory variables and the
results in various country studies trying to investigate the drivers of tourism demand are quite similar.
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As an illustration, a study by Song et al. (2003) [23] for Hong Kong finds that the costs of tourism in the
destination country contribute significantly to the demand for tourism in Hong Kong.
In a more recent paper, Culiuc (2014) [24] estimated the impact of both supply- and demand-side
determinants of tourism to find that tourism flows respond strongly to changes in the destination
country’s real exchange rate. The paper also finds that tourism in smaller island countries is less
sensitive to changes in the country’s real exchange rate, although more sensitive to the quality of
infrastructure and connectivity, specifically the introduction and removal of direct flights.
Beyond economics, tourism policy that is designed to market the distinctiveness of local traditions
and culture can pave the way for better cultural exchanges between countries which can in turn
foster bilateral relations between countries. The literature also points out that since tourism, by its
very nature, involves and requires inter-country cooperation on many fronts, tourism policy assumes
significance in shaping a country’s engagement with the rest of the world (Prideaux, 2005 [25]).
The foregoing discussion leaves us with a broad idea about the variables highlighted in the
literature as determinants of tourism demand. However, we go beyond just the related literature and
also take a cue from the thrust of the various national policy initiatives the Malaysian government has
taken in the past to identify a set of variables that could possibly be driving growth of international
tourist arrivals in Malaysia.
To that end, we empirically try and understand the casual factors that affect the growth
of T&T industry in Malaysia, moving forward. We do this by employing a novel empirical
methodology—the Geweke causality analysis—to specifically analyze what factors, ranging from
economic to infrastructure to environmental indicators, have a significant causal impact on the growth
of the industry.
This paper sets the International Tourism Arrivals (ITA) as the dependent variable, which has been
identified by the T&T literature as one of the most appropriate variables for analyzing the industry
(Lim, 1997 [19]). The following hypotheses will be tested: government policy, increased purchasing
power for international tourists, improvements in the environment and infrastructure, and safety and
security measures are the causal factors driving the growth of ITA into Malaysia.
The independent and control variables that we propose to include in the model can be divided into
several categories. The first set of variables fall under government policy, which includes government
expenditure and capital investment on the T&T industry. The second category includes purchasing
power related indicators encompassing the nominal exchange rate of the Malaysian Ringgit (MYR) to
the United States Dollar (USD) and the consumer price index (CPI). The third set of variables pertains
to environmental and infrastructure indicators which include airport facilities, air quality and internet
users. The fourth set of indicators concern safety and security measures, which include public security
and safety as well as religious unrest indicators.
By analyzing the relationship and causality between the dependent and independent variables
using quarterly time series data ranging over a decade from about 2000 to 2012, the empirical results
are meant to better inform and possibly propose new public policies to ensure the growth of the
Malaysian T&T sector and the Malaysian economy.
3. Methodology and Data
This section proceeds by discussing the methodology employed in the empirical research.
The methodology presented here begins by describing the two methods used in the selection of
explanatory variables. First pertains to the utilization of stepwise regression in the selection of the
“best” set of explanatory variables. Second is the use of factor analysis in the construction of the
different policy environments. Finally, the paper explains the Geweke causality analysis, which is
applied in the paper to understand the causal factors driving the Malaysian T&T industry.
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3.1. Methodology
In examining the data and choosing the “best” set of explanatory variables for the Geweke
causality analysis, the paper utilizes a stepwise regression (forward selection). We first proceed by
introducing one explanatory variable one at a time, and the decision to keep or drop a variable will be
based on their contribution to the variance due to regression, based on the F test (Gujarati, 2004 [26]).
Following the application of stepwise regression and the selection of explanatory variables, we then
proceed to conduct the Geweke causality analysis.
Prior to the description of Geweke causality analysis, a brief note on the variable selection through
factor analysis is in order. Factor analysis consists of an “array of structure-analyzing procedures
used to identify the interrelationships among a large set of observed variables and then, through
data reduction, to group a smaller set of these variables into dimensions or factors that have common
characteristics” (Pett, Lackey and Sullivan, 2003, [27] p. 4). In this paper, we adopt a principle
component analysis method for factor analysis.
The causality and linear feedback between two linear systems are defined in Granger (1963 [28];
1969 [29]) and Sims (1972) [30] provides complementary tests for the existence of unidirectional
causality. Although the determinants of single economic variable are likely to be multidimensional,
most applications found in the literature are focused on the bivariate cases. Geweke (1982) [31]
developed the concept further by including the instantaneous (two-way) linear feedback between
multiple time series, i.e., FX,Y “ FXÑY ` FYÑX ` F X ¨ Y , which indicates that the measure of linear
dependence, FX,Y is the sum of the measure of linear feedback from the first series to the second,
FXÑ Y , linear feedback from the second to the first, FYÑX and instantaneous linear feedback, F X ¨ Y .
The measures are non-negative, and zero only when feedback (causality) of the relevant type is absent.
The unidirectional causality analysis that is popularly employed in the literature does not
investigate the degree of dependence or the extent of various kinds of feedback between different time
series variables (Calderón & Liu, 2003 [32]). However, the method suggested by Geweke (1982) [31]
overcame this problem and helps to measure the linear dependence and feedback between multiple
time series variables. In essence, the linear dependence is defined as “the sum of the measure of
linear feedback from the first series to the second, linear feedback from the second to the first and
instantaneous linear feedback” (Geweke, 1982 [31]). The direction of causality and the interplay of the
variables can be examined in a more detailed manner with a reduced form quantitative framework
under the Geweke causality analysis.
The multivariate causality test proposed by Geweke (1982) [31] is a test between two vectors of the
variables. The equivalence of linear dependence measures as proved in one of the theorems in Geweke
(1982) [31] provides us with an elegant way to conduct the multivariate test, which is as convenient as
bivariate tests. Like Granger (1969) [29], Sims (1972) [30] and Geweke (1982) [31], we focus on
wide-sense stationary and purely nondeterministic time series X “ txt , t realu. By wide-sense
stationary, we mean that we infer that the mean of xt exists and is independent of t, and for all
t and s, cov pxt , xt`s q exists and depends on s but not on t. By being purely nondeterministic, we mean
it presumes that the correlation of xt` p and xt vanishes as p increases.
The idea of causality between multiple time series X and Y can be summarized as follows:
FX,Y “ FXÑY ` FYÑX ` F X ¨ Y

(1)

A non-deterministic and stationary multiple time series can be considered as follows:
Zt “

8
ÿ

BS Zt´s ` ε t

s “1

where ε t is white noise and Zt can be partitioned into k ˆ 1 and l ˆ 1 subvectors Xt and Yt .

(2)
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Geweke (1982) [31] shows a canonical form for the wide sense stationary time series Zt “ pXt , Yt q
is of the form:

Xt “

8
ÿ

E1s Xt´s ` u1t

var pu1t q “

ÿ

var pu2t q “

ÿ

var pu3t q “

ÿ

var pu4t q “

ÿ

1

(3)

2

(4)

3

(5)

4

(6)

s “1

Xt “

Xt “

Xt “

8
ÿ

E2s Xt´s `

8
ÿ

s “1

s “1

8
ÿ

8
ÿ

E3s Xt´s `

s “1

s “1

8
ÿ

8
ÿ

E4s Xt´s `

s “1

F2s Yt´s ` u2t

F3s Yt´s ` u3t

F4s Yt´s ` u4t

s “1

Yt “

8
ÿ

G1s Yt´s ` v1t

var pv1t q “ T1

(7)

var pv2t q “ T2

(8)

var pv3t q “ T3

(9)

var pv4t q “ T4

(10)

s“1

Yt “

8
ÿ

G2s Xt´s `

8
ÿ

G3s Xt´s `

8
ÿ

8
ÿ

H3s Yt´s ` v3t

s “1

s “1

Yt “

H2s Yt´s ` v2t

s “1

s “1

Yt “

8
ÿ

G4s Xt´s `

8
ÿ

H4s Yt´s ` v4t

s “1

s “1

Based on the equation system above, Geweke (1982) [31] defined the measure of linear feedback
from Y to X as
FYÑX “ lnp|Σ1 | { |Σ2 |q
(11)
The measure is always non-negative and takes the value of zero only if the linear feedback running
from Y to X is absent. Symmetrically, the measure of linear feedback from X to Y is
FXÑY “ ln p|T1 | { |T2 |q

(12)

and the measure of instantaneous linear feedback is
F X ¨ Y “ ln p|T1 | ˚ |Σ2 |q { |Υ|q
˜

(13)

¸
« ř
ff
u2t
C
2
where Υ “ var
“
.
v2t
C1 T2
We can decompose the measure of linear dependence between any two groups of time series
X and Y, FX,Y , as the sum of the measure of linear feedback from the X to Y, FXÑ Y , linear feedback from
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the Y to X, FXÑY , and instantaneous linear feedback between the two series,F X ¨ Y , as shown in Equation (1).
In the notion of Equations (3)–(10), Geweke (1982) [31] also proves the following equivalence:
FX,Y “ lnp|Σ1 | { |Σ4 |q “ lnp|T1 | { |T2 |q
FXÑY “ lnp|Σ3 | { |Σ4 |q “ ln p|T1 | { |T2 |q
FYÑX “ lnp|Σ1 | { |Σ2 |q “ ln p|T3 | { |T4 |q F X ¨ Y “ lnp|Σ2 | { |Σ3 |q “ ln p|T2 | { |T3 |q
Based on this equivalence, we can simplify the estimations to Equations (3)–(6) only, and avoid
the estimations (7)–(10) which require multivariate vector y as the dependent variables. Note that
the error terms in nested estimation Equations (3)–(6) should become smaller as we include more
ř
ř
ř
ř
dependent variables. Therefore, we shall expect the ordering of variance as 1 ą 2 ą 3 ą 4 ,
which further implies that all the measures are non-negative, and zero only when feedback (causality)
of the relevant type is absent.
To ensure the white-noise property, we adopted the approach by Tan and Cheng (1995) [33] and
conducted an informal test by running the first-order autoregressive model on the residuals of each
equation. Under the null hypothesis that there is no unidirectional causality running from y to x, i.e.,
if F̂YÑX “ 0, then n F̂YÑX „ χ2 pkl pq.
Similarly, it follows that if F̂XÑY “ 0, n F̂XÑY „ χ2 pkl pq and if F̂X¨ Y “ 0, n F̂X¨ Y „ χ2 pklq . As
these are nested hypotheses, all three restrictions could be tested simultaneously since if F̂X,Y “ 0,
then n F̂X,Y „ χ2 rkl p2p ` 1qs. Confidence intervals for these measures may also be constructed from
ordinary least squares estimates.
3.2. Data
The data utilized in the research has been collected from several key sources and is a combination
of both hard and survey data. The dependent variable ITA data was collected from the World Bank
database [34] and indicates the total amount of international inbound visitors who arrived in Malaysia.
The overview of the independent variables proceeds by a description of the individual indicators
by environment. We proposed four major environments and respective indicators under certain
environments which could affect tourism arrivals in Malaysia, as summarized in Table 1.
The independent variables under the government policy environment (GPE) include government
expenditure on tourism (GET) as a percentage of GDP and capital investment on tourism (CI) as a
percentage of GDP were both collected from the World Travel and Tourism Council (WTTC). The GET
indicator describes the government’s spending as a percentage of total GDP spent on T&T services
directly linked to visitors, and CI includes spending by all sectors involved in the T&T industry (World
Travel & Tourism Council, 2014 [8]).
Table 1. Variables Used in Empirical Analysis.
Environment

Indicator

Environmental and Infrastructure Environment

Airport Facilities; Air Quality; Internet Users

Purchasing Power Environment

Exchange Rate; Consumer Price Index

Government Policy Environment

Government Expenditure on Tourism (% of GDP);
Capital Investment on Tourism (% of GDP)

Safety and Security Environment

Public Security and Safety; Religious Unrest

The variables under the environmental and infrastructure environment (EIE) include Airport
facilities (AF), Air Quality (AQ) and Internet Users (IU). The explanatory variable AF was obtained
from the World Economic Forum’s (WEF) Global Competitiveness Index’s survey data which asked
the respondents to rate the quality of the country’s air transportation infrastructure with 1 = extremely
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underdeveloped and 7 = extensive and efficient by international standards and was utilized to examine
the quality of travel infrastructure. The data on AQ was obtained from the Global Market Information
Database (GMID) [35] and examines the amount of fine particulates, micrograms per cubic meter, that
are in the air which are capable of causing health damage; AQ in the analysis represents the quality of
Malaysia’s environment. The final indicator in this environment IU describes the amount of Internet
users, individual with access to the Internet, per 100 people and was collected from the World Bank’s
data set.
The independent variables considered under the purchasing power environment (PPE) include
both Exchange Rate (ER) and Consumer Price Index (CPI). The ER data was collected from the
International Monetary Fund (IMF) Economic Outlook Database [36], and is the Malaysian Ringgit
(MYR) per United States Dollar (USD) average. The CPI data was collected from the World Bank’s
data set and the indicator describes the changes in the cost to the average consumer of purchasing a
specific basket of goods and services on a yearly basis.
The security environment (SE) consists of two independent variables, Public Security and Safety
(PSS) and Religious Unrest (RU); both the PSS and RU indicators were collected from the WEF’s Global
Competitiveness Index and are survey data. The PSS indicator is a composite of two survey questions
combined to access the state of security and safety in the country; the first question asked to what
extent does organized crime imposes costs on businesses in the country with 1 = to a great extent and
7 = not at all, and the second question asked to what extent can police services be relied upon to enforce
law and order with 1= cannot be relied upon and 7 = can be completely relied upon (World Economic
Forum, 2014 [37]). The indicator RU asked respondents to what extent does the threat of terrorism
impose costs on businesses in the country with 1 = to a great extent and 7 = not at all (World Economic
Forum, 2014 [37]).
All variables used in empirical estimations were subjected to stationary tests. We found
variables including international tourist arrivals, capital investments on tourism, consumer price
index, government expenditures on tourism to have unit roots at levels. Considering that rendering
them stationary is a pre-condition to apply Geweke estimation, we transformed these variables into
stationary series before using them in the causality analysis.
The sample of our study spans from 2000 to 2012, and due to limited observations for the period
of 2000–2012, we converted the yearly data into quarterly data using quadratic-sum/average method.
The intuition behind the quadratic match-sum method is that it fits a local polynomial for each
observation of the original (annual) series, using the fitted polynomial to fill in all observations of the
higher frequency (quarterly) series associated with the period. The sum of the interpolated quarterly
data points should match the actual annual data points.
4. Empirical Results
As discussed in the previous section, we employ a Geweke causality analysis in this paper to
identify the causal determinants of the growth of T&T in Malaysia. Before we undertake a causality
test, we utilize a stepwise regression in order to narrow down the “best” set of explanatory variables
among the list of 9 variables we identified earlier.
Table 2 presents the results of the stepwise regression. Among the 9 afore-mentioned candidates
for explanatory variables, government expenditure on tourism (percent of GDP); capital investment on
tourism (percent of GDP); airport facilities and religious unrest appear to become the most significant
variables which can be used for our causality analysis.
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Table 2. Summary of linear stepwise regression analysis on tourism development in Malaysia.
Dependent
Variable:
International
tourism arrivals

yi “ B i `

K
ř
k“1

Number of obs = 51
F = 6.84
Prob > F = 0.0002
Adjusted R2 = 0.3186

βk xik ` i

Independent
Variables

β

Standard error

t
statistics

p-Value

Airport facilities

´757,593.2***

211,494.7

´3.58

0.001

Capital investment
on tourism (% of
GDP)

75,256.91***

19,438.2

3.87

0.000

Government
expenditure on
tourism (% of GDP)

1,295,848**

490,886.8

2.64

0.011

Religious unrest

283,919.4***

99,380.75

2.86

0.006

Constant

215,294.6

1,419,340

0.15

0.880

Note: ** and *** represent the 5% and 1% level of significance, respectively.

As can be inferred from the bidirectional causality results shown in Table 31 , there exists a
significant bidirectional association between ITA and GET at the 1 percent level of significance and the
total causality is primarily made up of the instantaneous association. In examining the relationship
between ITA and AF, there is evidence of not only a strong bidirectional association between the
dependent and explanatory variable at the 1 percent level of significance, but also strong feedback from
AF to ITA at the 1 percent level of significance. While there is a significant bidirectional association
between the ITA and AF, the feedback from AF to ITA underlines the important role that AF can
have in contributing to increased ITA. In the case of ITA and RU, the results highlight that there is
a bidirectional association between ITA and RU at the 1 percent level of significance, and a weak
feedback from RU to ITA at the 10 percent level of significance. The bidirectional association between
ITA and CI is not significant.

1

For the subsequent Geweke causality tables, figures of Fx,y may not be equal to the sum of figures of FxÑ y , FyÑ x and Fx¨ y
due to round-up.
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Table 3. Estimated measures of bidirectional feedback between International Tourism Arrivals (ITA),
Capital Investment on Tourism (% of GDP) (CI), Government Expenditure on Tourism (% of GDP)
(GET), Airport Facilities (AF) and Religious Unrest (RU) for Malaysia, 2000–2012. a,b
`
˘
H0 FX,Y “ FXÑY ` FYÑX ` FX¨ Y

Economic Aggregates
X

Y

FX,Y

FXÑY

FYÑX

FX¨ Y

ITA

CI

0.0407
(0.8611)

0.0095
(0.8009)

0.0284
(0.5131)

0.0028
(0.7146)

CI

ITA

0.0167
(0.9779)

0.0053
(0.8827)

0.0086
(0.8173)

0.0028
(0.7146)

ITA

GET

0.5846***
(0.0000)

0.0407
(0.1578)

0.0069
(0.5616)

0.5370***
(0.0000)

GET

ITA

0.5938***
(0.0000)

0.0379
(0.1730)

0.0190
(0.3350)

0.5370***
(0.0000)

ITA

AF

1.4886***
(0.0000)

0.0010
(0.9765)

0.3063***
(0.0007)

1.1813***
(0.0000)

AF

ITA

1.3966***
(0.0000)

0.1245*
(0.0536)

0.0908
(0.1184)

1.1813***
(0.0000)

ITA

RU

0.7741***
(0.0000)

0.0031
(0.9301)

0.1300*
(0.0472)

0.6410***
(0.0000)

RU

ITA

0.6983***
(0.0000)

0.0081
(0.8272)

0.0492
(0.3148)

0.6410***
(0.0000)

a

* and *** denote 10% and 1% level of significance, respectively;
upon request.

b

confidence interval can be provided

Analyzing the results in Table 4 of the multivariate causality between ITA on the X vector, and
GET, CI, AF and RU on the Y vector highlights that there is a strong association between X and Y at the
1 percent level of significance, and linear feedback from Y to X at the 5 percent level of significance, and
instantaneous association at 1 percent level of significance. The results indicate the role the explanatory
variables can jointly and simultaneously have in contributing to an increase in ITA in Malaysia.
Table 4. Estimated measures of multi-directional feedback between International Tourism Arrivals
(ITA), Capital Investment on Tourism (% of GDP) (CI), Government Expenditure on Tourism (% of
GDP) (GET), Airport Facilities (AF) and Religious Unrest (RU) for Malaysia, 2000–2012. a,b
`
˘
H0 FX,Y “ FXÑY ` FYÑX ` FX¨ Y

Economic Aggregates

a

X

Y

FX,Y

FXÑY

FYÑX

FX¨ Y

ITA

CI
GET
AF
RU

2.2707***
(0.0000)

0.2604
(0.1409)

0.4086**
(0.0138)

1.6017***
(0.0000)

** and *** denote 5% and 1% level of significance, respectively;
upon request.

b

confidence interval would be provided

Using factor analysis, we constructed four environments—(1) environmental and infrastructure,
(2) purchasing power, (3) government policy, and (4) safety and security—to bolster the previous
results in order to analyze the relationship between the specific policy environments and the dependent
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variable of interest;2 a description of the variables considered in each environment were discussed
earlier.
As the results in Table 5 highlight, there is a strong bidirectional association between ITA and GPE
at the 1 percent level of significance, as well as a strong bidirectional association between ITA and SE
at the 1 percent level of significance. Interestingly, in examining the relationship between ITA and PPE,
the relationship between the two is not significant. Additionally, EIE was dropped from the bivariate
and multivariate tests, as the environment bidirectional causality did not pass the white-noise test.
Table 5. Estimated measures of bidirectional feedback between International Tourism Arrivals (ITA),
Purchasing Power Environment (PPE) and Government Policy Environment (GPE) and Safety and
Security Environment (SSE) for Malaysia, 2000–2012. a,b 3
`
˘
H0 FX,Y “ FXÑY ` FYÑX ` FX¨ Y

Economic Aggregates

a

X

Y

FX,Y

FXÑY

FYÑX

FX¨ Y

ITA

PPE

0.0208
(0.7972)

0.0036
(0.6747)

0.0001
(0.9421)

0.0171
(0.3607)

PPE

ITA

0.0254
(0.7421)

0.0005
(0.8703)

0.0078
(0.5357)

0.0171
(0.3607)

ITA

GPE

0.5846***
(0.0000)

0.0407
(0.1578)

0.0069
(0.5616)

0.5370***
(0.0000)

GPE

ITA

0.5938***
(0.0007)

0.0379
(0.1730)

0.0190
(0.3350)

0.5370***
(0.0000)

ITA

SSE

0.8878***
(0.0000)

0.0082
(0.8244)

0.0893
(0.1227)

0.7904***
(0.0000)

SSE

ITA

0.8394***
(0.0000)

0.0039
(0.9117)

0.0451
(0.3466)

0.7904***
(0.0000)

*** denotes 1% level of significance; b confidence interval can be provided upon request.

Proceeding to the Geweke multidirectional causality in Table 6, in which GPE, SE and PPE were
collated on the Y vector and ITA on the X vector, we find that there exists a strong association between
the X and Y at the 1 percent level of significance. Furthermore, the instantaneous association between
X and Y are significant at 1 percent and contribute the majority of the total causality.
Table 6. Estimated measures of multi-directional feedback between International Tourism Arrivals
(ITA), Purchasing Power Environment (PPE), Government Policy Environment (GPE) and Safety and
Security Environment (SSE) for Malaysia, 2000–2012. a,b
`
˘
H0 FX,Y “ FXÑY ` FYÑX ` FX¨ Y

Economic Aggregates

a

X

Y

FX,Y

FXÑY

FYÑX

FX¨ Y

ITA

PPE
GPE
SSE

1.0921***
(0.0000)

0.0588
(0.8378)

0.2092
(0.1319)

0.8241***
(0.0000)

*** denotes 1% level of significance; b confidence interval can be provided upon request.

To summarize, the Geweke causality results suggest that Malaysia’s government expenditures
on tourism promotions as well as infrastructure investments such as on enhancing airports facilities
emerge as causal and significant determinants of the growth in the T&T industry.

2

For the subsequent Geweke causality tables, figures of Fx,y may not be equal to the sum of figures of FxÑ y , FyÑ x and Fx¨ y
due to round-up.

Economies 2016, 4, 3

13 of 15

5. Conclusions and Policy Implications
This paper has tried to empirically understand the causal factors driving the growth of
international tourist arrivals in Malaysia, using a Geweke causality framework. The findings of
the paper leave us with important policy insights that could serve as useful guidance to policymakers
to boost the capacity and enhance the quality of the country’s domestic T&T industry.
Specifically, our results show that there exists a strong causal link between airport facilities and
international tourist arrivals, with airport facilities significantly driving the growth of international
tourist arrivals. This result highlights the prominent role that the quality of air transportation facilities
can have on contributing to the growth of the T&T industry into Malaysia.
Through a review of the government policies embodied in both the NEM and 10th Malaysia Plan,
it is evident that the government has realized not only the importance of the industry as a whole,
but also the need to improve the infrastructure handling international visitors for both business and
leisure. In the NEM, two of the policy prescriptions advocated were to further prioritize air and port
infrastructure, and improve the tourism services to ensure seamless and quality services along the
T&T value chain (National Economic Advisory Council, 2010 [11,12]). As the government plans have
highlighted, these policy initiatives can have beneficial spillovers that can enhance the quality of the
domestic T&T industry as well as its capacity to handle international trade and logistics.
As demonstrated by the empirical results, government policies can have a substantial effect
on international tourist arrivals into Malaysia; both government expenditures on tourism and the
government policy environment had a significant bidirectional association with international tourist
arrivals at the 1 percent level of significance.
In the 10th Malaysia Plan, the government has outlined several key policy initiatives that require
investment from both the public and private sector; these include, but are not limited to, expanding the
presence and promotional activities of Tourism Malaysia offices, the creation of new tourism clusters
for both Eastern and Western Malaysia that seeks to attract visitors to both the heritage and ecological
attractions, and developing new products such as the Malaysia Truly Asia Center in Kuala Lumpur
(Prime Minister’s Department Economic Planning Unit, 2010 [13]). While the empirical results confirm
the important role of government expenditure on the T&T industry, additional resources from both the
public and private sector should be utilized to bolster T&T services and attractions.
Additionally, as is evident in the empirical results, there is also a significant association between
international tourist arrivals and the security environment at the 1 percent level of significance;
Furthermore, we also find a bidirectional association between religious unrest and international tourist
arrivals at the 1 percent level of significance while there is a weak reverse feedback from religious
unrest to international tourist arrivals at the 10 percent level of significance. These results indicate that
the country’s safety and security environment is an important determinant of growth in tourist arrivals
and points out the need for the government to ensure a safe and secure environment. In order to ensure
the safety of the local populace and international visitors, it is important that Malaysia continues to
invest in the police force and strengthen its law and order.
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