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Abstract Prior studies on Malaysia mainly looked at the cointegration relationship and
causality nexus of the tourism sector. In addition to these apects, in this article, we look at
the statistical and economic significance of tourism in Malaysia. We explore the short-run
and long-run effects of tourism on output per worker in Malaysia using the sample period
1975–2012 where we estimate the respective elasticity coefficients. Given that the data on
tourism receipts reported by the World Bank (2013) are only for 1995–2011 at the time of
study, we use an exponential trend function based on the available data for tourism receipts
as best fit to approximate the missing data. Subsequently, using the data from 1975–2012
and the augmented Solow (1956) model in which tourism receipts (% GDP) is included as
a shift variable and hence a proxy for tourism development, we examine the cointegration,
elasticity coefficients and causation using the ARDL bounds (Pesaran et al. 2001) and the
Toda and Yamamoto (1995) non Granger causality procedure, respectively. The results show
that tourism has a lagged marginal negative effect (−0.06 %) in the short run and a positive
and statistically significant effect in the long-run (+0.26 %). The causality nexus show a bi-
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directional causation between tourism and capital per worker which supports the notion that
tourism and investment activities are mutually reinforcing; and a unidirectional causation
from output per worker to capital per worker indicating that economic growth spurs capital
accumulation and productivity. Although our findings are not unique due to data constraints,
the results nevertheless reveal that tourism has a long-run momentous effect on the economic
growth of Malaysia and is a catalyst for boosting investment activities. In this regard, policy
focus can be directed towards enhancing tourism infrastructure including technology inte-
gration and management, creating more visitor confidence in the global tourism markets,
exploiting the major sources of tourism markets with socially desirable and economically
beneficial tourist products, and exploring niche markets for tourism expansion which can
include links with foreign direct investment.

Keywords Tourism · Economic growth · ARDL approach · Granger causality

1 Introduction

Malaysia is one of the top ten tourist destination in the world and among the leading countries
(with China) in the Asia region (UNWTO 2013). Undoubtedly, only second to manu-
facturing, tourism sector is one of the major sources of foreign currency earning in Malaysia.
Among the top ten inbound tourism for Malaysia in 2012, Singapore has the bulk of the mar-
ket share (52.0 %) followed by Indonesia (9.5 %), China (6.2 %), Thailand (5.1 %), Brunei
Darussalam (5.0 %), India (2.8 %), Philippines (2.0 %), Australia (2.0 %), Japan (1.9 %),
and the United Kingdom (1.6 %) (Ministry of Tourism 2013).

In the bid to boost the sector, the Government of Malaysia has included tourism as one of
the key economic sectors in its Third Industrial Master Plan 2006–2020 and declared 2014
as Visit Malaysia year. The national tourism policy of Malaysia further aims to develop the
tourism industry into a key revenue earner. Malaysia has thus adopted measures in further
promoting the tourism sector which is likely to have an impact in the long run. Measures
adopted include interalia the removal and reduction of foreign equity restriction, providing tax
incentives and offering loans at low interest rates. Further tax incentives are also provided to
priority sectors such as hotel accommodation. In addition to this, Malaysia’s trade in services
commitment at the multilateral front in the World Trade Organization (WTO) has also had
significant impact on its tourism sector. Under the general agreement on trade in services
(GATS) commitment, Malaysia has made significant commitments which includes the hotel
tourist resort and restaurant services including entry permitted on joint-venture basis, travel
agency and tour services.

Given these developments and the pertinent role that tourism plays in the Malaysian
economy, we explore the plausible effects of international tourism on economic growth in
the short-run and the long-run. Notably, prior studies (Salleh et al. 2008; Loganathan et al.
2008; Norsiah and Saad 2010; Tang and Tan 2013; among others) only looked at the causality
nexus and therefore did not examine the economic significance of tourism earnings in the
short-run and the long-run. Subsequently, within the caveats, the article moves beyond the
statistical significance and quantifies the effect by estimating the elasticity coefficient of
tourism earnings over the period 1975–2012. Whilst putting the tourism sector at the core of
the discussion, one of the goals of the article is to contribute to the emerging dialogues on
sustainable development and growth of Malaysia.

We advance our study using the Solow (1956) growth framework which is augmented with
tourism earnings/receipts (as a percent of the gross domestic product—GDP) with insights
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from the pioneers of and contemporary literature on growth (Schumpeter 1933; Domar 1952,
1961; Harrod 1959; Romer 1990; Acemoglu 2009). Briefly, we find that tourism earnings
contribute about 0.26 % to the economic growth in the long-run. However, there is a marginal
lagged-negative effect from tourism (about −0.05 %) in the short-run. The causality results
confirm a bi-directional causation between tourism and capital per worker and a unidirectional
causation from output per worker to capital per worker, indicating that investment is doubly
supported by tourism earnings. It is important to note a 1 % increase in tourism receipts will
result in an increase of roughly 0.26 % of output per worker in the long run. On the same
token, the resultant economic growth and the possible growth in tourism earnings will support
capital accumulation and greater investment activities which will have positive externalities.
The findings from this article are expected to be of benefit to policy makers in the sense that
some quantifiable effects are presented with respect to tourism and economic growth duly
adding value to the tourism and development dialogues. The balance of the paper is set out as
follows. A brief literature survey is provided in Sect. 2. In Sect. 3, the framework, method and
data are discussed. Section 4 presents the results, and finally, conclusion follows in Sect. 5.

2 Literature survey

2.1 Tourism

The literature on tourism development and its consequent impact on growth and development
process dates back to the pioneering work of Sheldon (1997) which later on spurred a plethora
of studies in this direction. The discussion on tourism and growth nexus often revolves around
the direction of causality and the tourism-led-growth (TLG) hypothesis. According to Payne
and Mervar (2010), the nexus between tourism and economic growth have two aspects. First,
the economic growth led tourism hypothesis which is a consequence of effective government
policies and institutions, adequate investment in both physical and human capital, and stability
in international tourism which duly supports the tourism infrastructure and the sector as a
whole. Second, the tourism-led growth hypothesis assumes tourism as an engine of growth
which is expected to create positive externalities in the economy.

A number of studies have looked at the tourism-growth nexus, at country-specific and
cross-country level. For instance, in a study, Durbarry (2004) explore the impact of tourism on
Mauritius where he used real gross domestic investment (% GDP) as a proxy for investment,
secondary school enrolment as a proxy for human capital, and disaggregated exports such
as sugar, manufactured exports and tourism receipts, and find that tourism contributes about
0.8% to growth in the long-run. Nowak et al. (2007) study the Spanish economy and show
that tourism exports when used to finance imports of capital goods has a growth enhancing
effect. Khalil et al. (2007) examine the causal relationship between tourism earnings and
GDP growth for Pakistan using annual data for the period 1960–2005 and find evidence of
cointegration and a bi-directional causation between tourism earnings and economic growth.

Lee and Chang (2008) use a heterogeneous panel cointegration technique for OECD
(Organization for Economic Co-operation and Development) and non-OECD countries. They
find that tourism has a larger impact on GDP in non-OECD countries than in the OECD
countries. Brida et al. (2008) investigate the plausible causal relationships betweentourism
expenditure, real exchange rate and economic growth on a quarterly data in Mexico using
the Johansen cointegration technique. Their results confirm the TLG hypothesis and show
a unidirectional causation from tourism to real GDP. Fayissa et al. (2008) use a panel of 42
African countries within the conventional neoclassical framework to explore the potential
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contributions of tourism to growth. Their results show evidence of tourism receipts having
a positive contribution to the current level of output and economic growth of the selected
SSA countries. Payne and Mervar (2010) investigate the tourism-growth nexus in Croatia
using quarterly data from 2000 to 2008 and the Toda and Yamamoto (1995) non-Granger
causality approach to identify the causal relationship between tourism receipts, real GDP and
real exchange rate. Their findings indicate a unidirectional causality from GDP to tourism
receipts, and from GDP to real effective exchange rate duly supporting that economic growth
drives tourism in the economy. Arslanturk et al. (2011) examine the causal link between
tourism receipts and GDP for Turkey using annual time series data from 1968 to 2006
and find tourism receipts have positive effects on GDP in early 1980s. Obadiah et al. (2012)
examine the relationship between tourism development and economic growth for Kenya using
ARDL estimation technique. Their results indicate a unidirectional causality from tourism
development to economic growth. On the contrary, Kumar (2013a) finds a unidirectional
causation from economic growth (measured by output per worker) to tourism receipts in
Kenya. Hye and Khan (2013) study tourism demand for Pakistan using ARDL approach and
rolling windows bounds testing approach using annual time series data from 1971 to 2008.
Their findings confirm the presence of a long run relationship between tourism earnings and
economic growth. Eeckels et al. (2012) examine the relationship between cyclical components
of Greek GDP and international tourism demand using annual data from 1976 to 2004. Their
findings support the tourism-led economic growth hypothesis for Greece economy.

Furthermore, Holzner (2010) explore the Dutch disease effect of tourism with a sample of
134 countries and finds that there is no significant danger of beach (Dutch) disease effect and
that tourism dependent countries benefit from higher economic growth as a result of tourism.
Seetanah (2011) uses a panel of 19 island economies and the generalized method of moments
(GMM) technique over the period 1990–2007 within the conventional augmented Solow
growth model to examine the contribution of tourism to growth. He finds tourism significantly
contributes to economic growth and that there is a plausible bi-directional causality between
tourism and growth. In another study, Seetanah et al. (2011) study 40 African countries
over the period 1990–2006 and find, inter alia, a bi-causal and reinforcing relationship
between tourism and output. Chang et al. (2012) use instrument variable (IV) estimation in
a panel threshold model to investigate the importance of tourism specialization in economic
development of 159 countries and find a positive relationship between growth and tourism.
Tang and Abosedra (2014) use panel data of 24 countries in the Middle East and North
African region and find that that energy consumption and tourism significantly contribute to
the economic growth of countries in the region.

Very few studies examine the long-run elasticity coefficients of tourism in developing
countries. Nevertheless, having some quantifiable estimates of tourism sector contribution
to economic growth is vital for policy discussion. For instances, in case of a small island
economy of Fiji, Kumar and Kumar (2012) and Kumar and Kumar (2013a) show that elasticity
coefficient is 0.23 % and 0.12 %, respectively. The variation in the elasticity coefficients are
mainly due to the sample size and the model specification, as the latter includes other variables
such as urbanization besides tourism and technology; in case of Kenya, the estimated elasticity
is 0.08 % (Kumar 2013a); and in case of Vietnam, the elasticity is close to 0.03 % (Kumar
2013b). In all these studies, the authors use the ARDL bounds procedure and the augmented
Solow framework to estimate the long-run elasticity coefficients of tourism.

In many instances, the TLG hypothesis is unequivocally accepted. However, there are few
studies which have noted contrary views. For instances, Oh (2005) examines the causal rela-
tionship between tourism and economic expansion for Korea by using the Engle and Granger
two-stage approach and a bi-variate Vector Autoregression (VAR) model, and shows there is
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no long-run equilibrium relationship between tourism and output, and only the evidence of a
unidirectional causality from output to tourism. Ozturk and Acaravci (2009) and Katircioglu
(2009) investigate the TLG hypothesis in Turkey and find no evidence of any cointegration
relationship between international tourism and economic growth. Similarly, Kumar et al.
(2011) examine the impact of tourism and remittances on per worker output in a small island
economy of Vanuatu using the ARDL procedure and find that tourism (measured by the
number of annual visitor arrivals) although positive (0.02 %), is not statistically significant.

2.2 Recent Studies: tourism-growth nexus in Malaysia

A number of studies focusing on Malaysia have come forth over the recent years which
look at different aspects of tourism within the context of economics and development. For
instances, Lim and McAleer (2002) investigate the long run relationship in Australia focusing
on tourists demand from Malaysia over the period of 1975–1996, and find that real income
is not cointegrated with Malaysian tourists arrival to Australia. Tan et al. (2002) examine the
stability of inbound tourism demand models for Indonesia and Malaysia in the pre-formation
and post-formation of tourism development organizations. Using basic determinants model
and Wald test, this study explores the importance of marketing implications for tourism
industries for Indonesia and Malaysia. Their results indicate that relative prices have dominant
effect on marketing strategies for tourism industries for both countries.

Moreover, Salleh et al. (2008) investigate the long run and short run relationship for
tourism demand to Malaysia from 7 Asian countries using annual time series data from 1970
to 2004 using the ARDL bounds approach. Their results show tourism price, traveling cost,
substitute price and income has direct link with Asian tourist arrivals both in the long run
and short run. Loganathan et al. (2008) use annual time series data from 1980 to 2007 to
identify the effects of CPI and GDP on international tourism demand to Malaysia using the
Johansen-Juselius (JJ) cointegration procedure and Granger causality tests, and show that
long run relationship exists between the variables.

In addition, Kadir and Karim (2009) explore demand for tourism in Malaysia from the
UK and the US using the VECM (vector error correction mechanism) approach and find
that Malaysian economic growth causes increase in demand for the UK and the US tourist
arrivals. Mazumder et al. (2009) examine the contribution from tourism sector by estimating
the multiplier effects using the input-output analysis. Among other things, they find that each
Ringgit (local currency) increase of tourist expenditure results in 0.35 Ringgit increase in
household income.

In recent studies, Norsiah and Saad (2010) use a sample data from 1994–2004 to examine
international tourism receipts and real economic growth in Malaysia and find that the two are
significantly cointegrated and that real economic growth causes tourism earnings. Hanafiah
and Harun (2010) use gravity model using income, price, exchange rate, CPI, distance, pop-
ulation and economic crisis to determine tourism demand for Malaysia from Australia, Hong
Kong, Indonesia, UK, Thailand, Taiwan and China and show, interalia that an increasing
number of tourist arrivals is influenced by population growth and distance and the latter two
factors have an adverse effect on tourism demand to Malaysia.

Habibi and Abbsasinejad (2011) use dynamic panel estimation technique with 19 Euro-
pean countries to identify the impact of the of tourism demand to Malaysia over the period
from 1998 to 2007. The findings reveal that word-of-mouth influences tourism demand for
Malaysia from European countries. Loganathan et al. (2012) employs quarterly time series
data on tourist arrival from ASEAN (Association of South East Asian Nations) to Malaysia
over the periods 1995–2009 and forecast future tourism demand based on the seasonal
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ARIMA (autoregressive integrated moving average) approach. They find that seasonality
model does not offer any valuable insights in forecasting tourism demand for Malaysia from
the ASEAN countries.

Tang (2011) and more recently, Tang and Tan (2013) re-assess the stability of the TLG
hypothesis using the combined cointegration technique in Malaysia with respect of 12 differ-
ent tourism markets using monthly datasets from 1995 (January) until 2009 (February), out
of which only 8 (Japan, Singapore, UK, Taiwan, USA, Thailand, Australia, and Germany)
contribute significantly to the Malaysian growth while the other 4 (Korea, Indonesia, Brunei
and China) show lesser impact despite the fact that these four countries are among the top
tourism market for Malaysia. However, the basis for choosing all the 12 countries in the
analysis is not explained and therefore including more than 12 countries which are source
of tourism for Malaysia is likely to give greater insights and perhaps alter the balance of the
outcome in terms of up-market and low-market source of tourists to Malaysia.

3 Model, sample data and method

3.1 Framework and model

We use the conventional Cobb-Douglas type production function within the augmented Solow
framework (Solow 1956). The extended Solow model is often used to explore the plausibil-
ity of various economic factors affecting growth (Kumar and Kumar 2012, 2013b; Kumar
2013a,b,c; Kumar et al. 2014), where factors besides capital and labor are treated as shift
variables (Rao 2010). Starting with the conventional model:

Y = At K α
t Lβ

t (1)

where α and β are capital and labor shares respectively and α + β = 1, thus assuming
constant returns to scale. Hence, the per worker output (yt ) equation is defined as:

yt = At kα
t , α > 0 (2)

where A = stock of technology and k = capital per worker. The Solow model assumes that
the evolution of technology is given by:

At = AoegT (3)

where A0 is the initial stock of knowledge and T is time.
Augmenting the model with tourism, we define the stock of technology as:

At = f (tur) (4)

where tur refers to tourism receipts as a percent of GDP and is a proxy for tourism,
Subsequently,

At = AoegT turφ
t (5)

and

yt = (AoegT turt ) kα
t (6)

The above can be formulated as:

ΔLy∗ = g + φΔLtur (7)
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Fig. 1 Tourism receipts (Current US$ in billions). Source: World Bank (2013)

where ΔL denotes the partial differential of logs of respective variables, and the intercept
term, g, is the TFP, compactly defined.

3.2 Data

The data for GDP at constant 2005 prices and gross fixed capital formation (at constant 2005
prices) is available for 1960–2012 from the World Bank Indicators and the Global Devel-
opment Finance database (World Bank 2013). However, data on tourism receipts (in current
US$) is only available from 1995–2011 in the database (Fig. 1). Therefore, to ensure a consis-
tent sample size, we used the exponential trend formula to compute the data for the required
periods. In other words, we plot the data for tourism receipts over the period 1995–2011 (Fig.
1), and determined the best trend fit equation, which is then used to build the data for previous
periods. In what follows, we use the equation T U Rt = 3.3592e0.1074x to estimate the tourism
receipts for 1975–1994, and 2012, where, T U Rt denotes the estimated tourism receipts (in
billions of US$ at current prices) in a given year, t , and x denotes the number of periods from
1995 onwards. Hence, t = {1995, 1996, . . . , 2011} corresponds to x = {1, 2, . . . , 17}. Con-
sequently x = {0,−1, . . . ,−19}, corresponds to t = {1994, 1993, . . . , 1975}. The sample
used in the analysis is from 1975–2012.

In regards to capital stock (Kt ), we use the perpetual inventory method, where gross fixed
capital formation is used as a proxy for investment (It ). Data for gross fixed capital formation
and GDP is available from 1960–2012. Hence, the capital stock in the current period, t is
defined as Kt = (1− δ)Kt−1 + It . The initial capital, K0 is defined as 1.01 times the 1960
GDP (constant 2005 US$) and the depreciation rate, δ is 0.12. The initial capital and the
depreciation rate are arbitrarily chosen as long as the capital per worker exhibit diminishing
returns to scale over time and the capital share obtained are realistic (positive and less than
one) and reasonably coincide with the stylized values (Bosworth and Collins 2008). The
labour stock, Lt equals the percentage of population that are employed in each year based
on the average employment ratio data available from 1991–2012. In this case, the average
employment rate is 0.59. Finally, the tourism receipts (current US$) is divided by the GDP
(in current US$), as a percent, to proxy for tourism. A complete data set is provided in
the appendix. The data used in the analysis are duly transformed into natural logarithms to
minimize errors and also compute elasticity coefficients. The descriptive statistics and the
correlation matrix are provided in Table 1. As noted from the correlation matrix, the log of
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Table 1 Descriptive statistics
and correlation matrix

Ly Lk Ltur

Mean 8.7371 9.0921 1.5992

Median 8.8046 9.2289 1.5166

Maximum 9.3497 9.7644 2.2271

Minimum 7.9824 7.9833 1.0216

Std. Dev. 0.4066 0.5668 0.3494

Skewness −0.1713 −0.4944 0.1007

Kurtosis 1.7029 1.8612 1.8526

Jarque-Bera 2.8499 3.6015 2.1487

Probability 0.2405 0.1652 0.3415

Ly 1.0000 – –

Lk 0.9796 1.0000 –

Ltur 0.8586 0.8247 1.0000

tourism earnings (% GDP) (Ltur), capital per worker (Lk) and output per worker (Ly) are
strongly positively correlated.

Next, we use the autoregressive distributed lag (ARDL) procedure developed by Pesaran
et al. (2001) to test the existence of a long-run relationship between output per worker,
capital per worker, and tourism. The ARDL approach is used because it is relatively simple
and recommended for small sample size (Ghatak and Siddiki 2001; Pesaran et al. 2001). To
examine the cointegration based on the computed F-statistics, it is recommended to use the
critical bounds from Narayan (2005) which are specifically constructed for a small sample
size.1 Although, one may not test for unit roots and proceed to investigate cointegration
thereby overlooking the order of integration, we emphasize the need to conduct the unit root
tests for a couple of reasons. First, to ensure that the series are indeed I(0) and/or I(1) in
order to apply the ARDL bounds procedure instead of other approaches such as the ordinary
least squares (OLS) method which is not recommended for variables in the presence of
unit root; and second, examining the unit root provides information on the maximum lags
that can be used when performing the Toda and Yamamoto (1995) non-Granger causality
procedure. Therefore, we use the augmented Dickey-Fuller (ADF), Phillips-Perron (PP) and
Kwiatkowski-Phillips-Schmidt-Shin (KPSS) tests to examine the time series properties of
the variables and compute the unit root statistics.

4 Results

In this section, we examine and present the results at various stages of the analysis. In what
follows, Sect. 4.1 examines the stationarity of the series by computing the unit root statistics;
Sect. 4.2 presents the cointegration results; Sect. 4.3 examines the diagnostics; Sect. 4.4
discusses the short-run and long-run results; and Sect. 4.5 presents the causality nexus.

4.1 Unit root and structural breaks

Based on these standard tests, we conclude that all variables are stationary at most in their
first differences (Table 2) duly confirming the maximum order of I(1). Furthermore, since
the presence of structural breaks can influence the computed F-statistics from the bounds

1 The critical bounds of Pesaran et al. (2001) however are suitable in cases when the sample size exceeds 80.
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Table 2 Unit root tests results

Variables in log form ADF Phillips and Perron KPSS

Level 1st Diff. Level 1st Diff. Level 1st Diff.

Lyt −1.4420 −3.2444a −1.3833 −3.1535a 0.7435 0.1580a

Lkt −1.6800 −1.7459c −2.1029 −1.7685c∗ 0.7116c 0.2972a

Ltur −1.0426 −5.5559a −0.9625 −5.5577a 0.6448c 0.1270a

The ADF critical values are based on MacKinnon (1996). The optimal lag is chosen on the basis of Akaike
Information Criterion (AIC). The null hypotheses for ADF and Phillips-Perron tests are that a series has a unit
root (non-stationary) and for KPSS, the series is stationary, respectively a, b and c denotes 1, 5 and 10 % level
of significance denotes the rejection (acceptance) of null in case of ADF and Phillips-Perron (KPSS) tests *
Spectral OLS-detrended AR based on SIC with a maximum lag of 9 is chosen

Table 3 Unit root tests with single structural break

Variables Level 1st Diff.

T-stat Break T-stat Break

Ly −3.661450[0] 1991 −6.865168[0]a 1998

Lk −4.618468[1] 1988 −4.151254[1] 1997

Ltur −3.495838[0] 1998 −6.284276[0]a 2001

Critical values are obtained from Perron (1997). The null hypothesis is that a series has a unit root with a
structural break in the intercept a rejection of the null hypothesis at the 1 % level of significance. Source:
Authors’ calculation

procedure, it is important to control for these breaks, where possible. Although, we agree
that there can be more than one break in the series, we control for only a single break in
the series by using the relatively simple test of Perron (1997). As noted from Table 3, the
respective series structural breaks are noted in 1988 (Lk), 1991 (Ly) 1997 (ΔLk), 1998 (Ltur
and ΔLy) and 2001 (ΔLtur ). In retrospect, these periods indicates some significant structural
shifts in the economy. For instances, 1988 was the start off period for Malaysia as it shifted
from the traditional agriculture and resource based economy to manufactured goods with a
focus on export-oriented outlook; in 1997 Asian Financial crisis—decline in foreign direct
investment and increase in capital outflow as a result of speculative short-selling of Malaysian
currency; in 1991, the economy came up with Vision 2020 with the focus on becoming a
self-sufficient industrialized nation by 2020; it was in 1991 that the controversial positive
program, the New Economic Policy (NEP) was ostensibly ended; and in 2001, the central
bank launched a Financial Sector Master plan to revamp the finance sector following the Asian
Financial crisis, with emphasis on Islamic Banking. Subsequently, we set the break periods
in the respective series to one to identify break in each series and then use the cumulative
structural (CumStruct ) break, which is a dummy variable indicating the periodic breaks for
the entire series as a single variable and compute the bounds statistics. This information is
important when computing the bounds F-statistics and estimating the short-run and long-run
relationship (see Eqs. 8–10).

4.2 Cointegration

Since we do not have information about the direction of the long-run relationship between
output per worker (Ly), capital per worker (Lk) and tourism (Ltur), we specify the following
three ARDL equations to investigate the long-run cointegration:
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Table 4 Results of bounds test

Dependent Var. Break periods (CumStruct = 1) Computed F-statistic

Lyt 1988, 1991, 1997, 1998, and 2001. 18.7196a

Lkt 6.7099

Lturt 2.0416

Critical bounds

Sample size (n) Lower bound – I (0) Upper bound – I (1)

35 7.643 9.063

40 7.527 8.803

a indicates significance at 1 % level of statistical significance. Source: Authors’ calculation with and critical
bounds for n = 38 [35–40] from Narayan (2005) Critical values for the bounds test with case IV: unrestricted
intercept and unrestricted trend

�Lyt = β11Lyt−1 + β12 Lkt−1 + β13Lturt−1 + β10CumStruct + α10i C

+
p∑

i=1

α11i�Lyt−i +
p∑

i=0

α12i�Lkt−i +
p∑

i=0

α13i�Lturt−i + α14i T + ε1t (8)

�Lkt = β21Lyt−1 + β22 Lkt−1 + β23Lturt−1 + β20CumStruct + α20i C

+
p∑

i=1

α21i�Lyt−i +
p∑

i=0

α22i�Lkt−i +
p∑

i=0

α23i�Lturt−i + α24i T + ε2t (9)

�Lturt = β31Lyt−1 + β32 Lkt−1 + β33Lturt−1 + β30CumStruct + α30i C

+
p∑

i=1

α31i�Lyt−i +
p∑

i=0

α32i�Lkt−i +
p∑

i=0

α33i�Lturt−i + α34i T + ε3t (10)

In examining the cointegration relationship, there are two steps involved: First, Eqs. (8)–
(10) is estimated separately using the OLS technique. Second, the existence of a long-run
relationship is traced for each equation by imposing a restriction on all estimated coefficients
of lagged level variables equating to zero. Hence, in essence, bounds test is based on the
F-statistics (or Wald statistics) with the null hypothesis of no cointegration (H0 : βi1 =
βi2 = βi3 = 0) against the alternative hypothesis of existence of long-run cointegration
(H1 : βi1 �= 0;βi2 �= 0;βi3 �= 0). If the computed F-statistics falls above the upper
critical bound, then the null hypothesis of no cointegration is rejected at the given levels of
significance. Alternatively, if the test statistics falls below the lower bounds, then the null
hypothesis of no cointegraiton is accepted at the given level of significance. In case when
the F-statistics falls within the upper and lower bounds, the outcome is inconclusive. Given
that the sample used in the analysis are from 1975–2012 (n = 38), the computed F-statistics
can be compared against the computed bounds from Narayan (2005) for n = 35 and n = 40.
Noting the dummy variable CumStruct = 1 for 1988, 1991, 1997, 1998, and 2001, we used
this variable to control for structural breaks and compute the respective bounds F-statistics.
We also include unrestricted constant (C) and unrestricted trend (T ) variables, respectively.
As noted, for n = 35, the lower bound I(0), is 7.6430 and the upper bound I(1), is 9.0630; and
for n = 40, I(0) is 7.5270, and I(1) is 8.8030. Notably, the computed F-statistics (F = 18.7196)
when Ly is treated as dependent variable with the full sample of n = 38 is higher than the
upper bounds for n = 35 and n = 40, duly confirming the presence of a long run relationship
at 1 % level of significance and the existence of a single cointegrating vector (Table 4).
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Table 5 Diagnostic tests from the ARDL lag estimates ARDL(1,3,3)

Test types LM version p-value F version p-value

χ2
sc χ2(1) = 1.2999 0.254 F(1, 20) = 0.7950 0.383

χ2
f f χ2(1) = 0.0163 0.899 F(1, 20) = 0.0096 0.923

χ2
n χ2(2) = 0.1973 0.906 Not applicable

χ2
hc χ2(1) = 0.7611 0.383 F(1, 32) = 0.7327 0.398

R2 0.999 R̄2 0.998

Source: Authors’ calculation

4.3 Diagnostics

After establishing the presence of a long-run cointegration, we proceed to estimate the long-
run and short-run results.2 Before examining the results, we examine the diagnostic tests
from the lag estimates of the ARDL regression results.3 These include: Lagrange multiplier
test of residual serial correlation (χ2

sc); Ramsey’s RESET test using the square of the fitted
values for correct functional form (χ2

ff ); normality test based on the test of skewness and
kurtosis of residuals (χ2

n ); and heteroscedasticity test based on the regression of squared
residuals on squared fitted values (χ2

hc). The results are reported in Table 5. In what follows,
we find that the diagnostic test rejects the acceptance of the null hypothesis of the pres-
ence of serial correlation (χ2

sc = 1.2999 : F(1, 20) = 0.7950), functional form biasness
(χ2

f f=0.0163 : F(1, 20) = 0.0096), normality biasness (χ2
n = 0.1973) and heteroscedastic-

ity (χ2
hc = 0.7611 : F(1, 32) = 0.7327) at 1 % level of significance. Moreover, the CUSUM

and CUSUM of squares (CUSUMQ) figures are examined to determine the stability of the
parameters of the model (Fig. 2a, b). As noted from Fig. 2a, there is a slight instability in
the years 2007 and 2008, which could have been due to financial crisis and the SARS pan-
demic. Nevertheless, the CUSUMQ plot shows relatively evidence of parameter stability in
the model.

4.4 Short-run and long-run

4.4.1 Short-run

The short-run results (Table 6: panel b) indicate a mixed contribution from capital per worker.
The coefficients of the capital per worker are statistically significant at 1 % level and is about
1.47 % (ΔLkt = 1.4691) in the current period and −1.18 % (ΔLkt−1 = −1.1767) in the
lag-one (t −1) period, respectively. Nevertheless, the net effect is positive and about 0.29 %.
Interestingly, we note that tourism has a marginal lagged (t−2) negative contribution of about
0.06 % (ΔLturt−2 = −0.0593) which is significant at 5 % level of statistical significance.
The net negative effect from tourism in the short-run is plausible when income from tourism
does not immediately translates or enters into investment and productive activities, which
in large part can be due to the lower average length of stay of tourists and lower spending
per day resulting in low yield earnings in the sector. We also note the structural changes

2 Note that we drop the trend (T ) variable in the short-run and long-run estimate since trend variable in this
instance is not statistically significant, and therefore excluding T improves the results and the diagnostics.
3 The ARDL lag estimation results are not included here to conserve space. We only provide the diagnostic
tests in order to ascertain the robustness of the long-run and short-run results.
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Fig. 2 Plot of CUSUM and CUSUMQ Squares

(breaks) have a lagged (t − 2) negative effect in the short-run. As noted, the coefficient of
the lagged (t − 2) cumulative structural changes is statistically significant at 10 % level and
decreases the output per worker by a factor of 0.02 (CumStruct−2 = −0.0179) implying
the marginal, however negative and delayed response from structural factors in the short-run.
The error correction term (ECTt−1 = −0.3092), which measures the speed at which prior
deviations from equilibrium are corrected, has correct (negative) sign and is significant at 1 %
level of statistical significance duly indicating a relatively speedy convergence to long-run
equilibrium, i.e., roughly 31 % of the previous period deviations are corrected in the current
period.

4.4.2 Long-run

In the long-run (Table 6: panel a), we note that the capital share is 0.63 (Lk = 0.6282), which
is statistically significant at the 1 % level. However, the capital share is slightly larger than the
stylized value of one-third (Ertur and Koch 2007; Rao 2007). This is plausible when: (a) the
capital and labor inputs tend to grow at relatively similar rates; (b) an economy is predom-
inantly developing and hence a large number of self-employed persons earn income from
both capital and their own labour (Gollin 2002) thus making it difficult to obtain meaningful
measures of income shares; and (c) the quality of data and the sample size which also makes
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Table 6 Estimated long run coefficients and error correction representation

Panel a: Long-run: dependent variable Lyt Panel b: Short-run: dependent variable ΔLyt

Regressor Coefficient Standard
error

t-ratio Regressor Coefficient Standard
error

t-ratio

Lk 0.6282 0.0675 9.3118a ΔLkt 1.4691 0.1260 11.6631a

Ltur 0.2552 0.1110 2.2983B ΔLkt−1 −1.1767 0.1945 −6.0513a

Constant 2.6749 0.4340 6.1639a ΔLkt−2 0.2355 0.1398 1.6835

CumStruct −0.0496 0.0278 −1.7823C ΔLturt −0.0464 0.0285 −1.6249

CumStruct−1 −0.0424 0.0245 −1.7334C ΔLturt−1 −0.0454 0.0316 −1.4379

CumStruct−2 −0.0579 0.0286 −2.0280C ΔLturt−2 −0.0593 0.0273 −2.1748B

Constant 0.8271 0.2810 2.9434a

CumStruct −0.0153 0.0094 −1.6363

CumStruct−1 −0.0131 0.0088 −1.4854

CumStruct−2 −0.0179 0.0097 −1.8478C

ECTt−1 −0.3092 0.0818 −3.7820A

Short-run dynamics test statistics

R-Squared 0.9073 R-Bar-Squared 0.8543

S.E. of Regression 0.0140 F-stat. F(10, 23) 20.5439

Mean of dependent variable 0.0349 S.D. of dependent variable 0.0368

Residual Sum of Squares 0.0041 Equation Log-likelihood 104.9857

Akaike Info. criterion 91.9857 Schwarz Bayesian criterion 82.0643

DW-statistic 2.3177 ARDL(1,3,3) n = 38

a,b, and c indicates 1, 5, and 10 % level of statistical significance, respectively

it difficult to compute capital stock (Bosworth and Collins 2008) that can perfectly exhibit
decreasing returns to scale and thus conform to a desirable steady-state convergence. We
concur to all these reasons in case of this study. The coefficient of tourism (Ltur = 0.2552),
which is significant at 5 % level of statistical significance indicates that a 1 % increase in
tourism earnings, ceteris paribus, results in about 0.26 % increase in the output per worker in
the long-run. Therefore, the estimated elasticity coefficient for tourism in Malaysia is 0.26.
Similar to the short-run effects, the structural factors (denoted by the cumulative structural
breaks in the series), have long-run negative effects at 10 % level of statistical significance
(CumStruct = −0.0496; CumStruct−1 = −0.0424; CumStruct−2 = −0.0579). On
average, the structural breaks decreases the long-run output per worker by a factor of 0.02
per periods.

4.5 The Toda-Yamamoto (T-Y) approach to Granger non-causality

Next, to give further merit to the cointegration results and the estimations of short-run and
long-run results, the Granger causality test using the Toda and Yamamoto (1995) approach
is carried out. This approach is suitable when the economic series are either integrated of
different orders, not cointegrated, or both. In these cases, the error-correction model (ECM)
cannot be applied for Granger causality tests and the standard (pair-wise) Granger causality
test may not give robust results unless all the variables are ensured to be I(0) through first
and/or second order differencing. Hence, Toda and Yamamoto (1995) provides a reliable
method to test for the presence of non-causality, irrespective of whether the variables are
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I(0), I(1) or I(2), not cointegrated or cointegrated of an arbitrary order. Moreover, using this
procedure, one can also examine the ‘combined’ or the conjoint effects of the parameters
(excluded variables) on the target variable (Kumar and Kumar 2013b; Kumar 2013a,b). In
order to carry out the Granger non-causality test, the model is presented in the following
vector autoregression (VAR) system:

Lyt = α0 +
k∑

i=1

α1i Lyt−i +
d max∑

j=k+1

α2 j Lyt− j +
k∑

i=1

η1i Lkt−i +
d max∑

j=k+1

η2 j Lkt− j

+
k∑

i=1

φ1i Lturt−i +
d max∑

j=k+1

φ2 j Lturt− j + λ1t (11)

Lkt = β0 +
k∑

i=1

β1i Lkt−i +
d max∑

j=k+1

β2 j Lkt− j +
k∑

i=1

θ1i Lyt−i +
d max∑

j=k+1

θ2 j Lyt− j

+
k∑

i=1

ϑ1i Lturt−i +
d max∑

j=k+1

ϑ2 j Lturt− j + λ2t (12)

Lturt = γ0 +
k∑

i=1

γ1i Lturt−i +
d max∑

j=k+1

γ2 j Lturt− j +
k∑

i=1

ϕ1i Lyt−i +
d max∑

j=k+1

ϕ2 j Lyt− j

+
k∑

i=1

μ1i Lkt−i +
d max∑

j=k+1

μ2 j Lkt− j + λ3t (13)

where the series are defined in (11)–(13). The null hypothesis of no-causality is rejected when
the p-values falls within the conventional 1–10 % of level of significance. Hence, in (11),
Granger causality from Lkt to Lyt , and Lturt to Lyt implies η1i �= 0∀i and φ1i �= 0∀i, δ1i �=
0∀i , respectively. Similarly, in (12), Lyt and Ltur Granger causes Lkt if θ1i �= 0∀i , and ϑ1i �=
0∀i , respectively; from (13) Lyt , Lkt Granger causes Lturt if ϕ1i �= 0∀i , and μ1i �= 0∀i ,
respectively. From the unit root results (Table 2) where the maximum order of integration
is 1 (dmax=1), and the optimal lag length chosen from ARDL VAR estimation using the
Akaike information and Schwarz Bayesian criteria is 3 (k = 3). Hence, the maximum lags
that can be used to carry out the non-causality tests is 4 (dmax + k ≤ 4). This implies
that when examining the causality, appropriate lags that can be chosen should not exceed
4. Importantly, in conducting the causality tests, it is important to examine the properties
of inverse roots of the AR (auto-regressive) characteristics polynomial diagram. It order to
obtain a robust causality result (based on the chi-square and p-values), the inverse roots
should lie within the positive and the negative unity. Where the inverse roots lie outside the
unit boundaries, this can be corrected by including appropriate lags and/or trend variable as
instruments (exogenous variable) in the VAR equation. We ensure the AR inverse roots are
within the positive/negative unit boundary before proceeding to the causality assessment. For
our purpose, we used the lag-length of 1 to examine the causality results.4 The results of the
causality tests are presented in Table 7.

In what follows, we note the acceptance of causality in case of a unidirectional causation
from output per worker to capital per worker (Ly → Lk) at 1 % level of statistical significance

4 Since the maximum lag-length required for causality assessment is 4, we examined all possible lags up to
4 and found that lag-length of 1 gives the desired results while ensuring that the AR inverse roots are within
the positive and negative unity.
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Table 7 Granger non-causality test

Excluded variable Dependent Variable: χ2

Ly Lk Ltur

Ly – 19.2032a (0.0000) 2.4150 (0.1202)

Lk 0.0915 (0.7623) – 3.6734c (0.0553)

Ltur 0.0006 (0.9810) 3.2188c (0.0728) –

Combined 0.0917 (0.9552) 28.0014a (0.0000) 4.0466 (0.1322)

a and c refers to 1 and 10 % level of statistical significance, respectively, for causation; df = 1; p-values in the
parenthesis

(χ2 = 19.2032), and a bi-directional causation from capital per worker to tourism earnings
(Lk ←→ Ltur ) at 10 % level of statistical significance (χ2 = 3.6734) (Table 7). The bi-
directional causation indicates that tourism earnings and capital productivity (and investment
activities) are mutually reinforcing. This implies that tourism earnings spur capital accumu-
lation which duly supports the tourism sector in Malaysia. Moreover, the unidirectional
causation from output per worker to capital per worker (capital productivity and investment)
indicates that economic growth supports and/or attracts and incentivizes capital investment
which duly supports tourism sector development. Finally, the combined causation/conjoint
effect, which we denote as the interaction between the two excluded variables, indicate that
output per worker and tourism earnings duly support capital per worker (capital productiv-
ity) (Ly × Ltur → Lk) at 1 % level of statistical significance (χ2 = 28.0014), where the
dominant causation is coming from the output per worker (economic growth).

5 Conclusion

In this article, we look at the short-run and long-run effects of tourism earnings in the economy
of Malaysia over the period 1975–2012 using the augmented Solow framework and the ARDL
bounds procedure. Our results indicate that tourism has a positive and momentous long-run
effect on the economic growth in Malaysia. In other words, ceteris paribus, a 1 % increase
in tourism receipts (as a percent of GDP) will result in roughly 0.26 % increase in economic
growth. Moreover, we note that tourism in the short-run has a lagged marginal negative effect,
i.e. 0.06 %. The causality assessment revealed a bi-directional causation between capital per
worker and tourism receipts, and a unidirectional causation from output per worker to capital
per worker. Some contributions of this paper are in order. Although, there are different types
of studies being done with respect to Malaysian economy, there is no study done thus far that
explores the tourism elasticity. Therefore, to modestly fill this lacuna, we follow a similar
method and approach used in other country-specific studies (Kumar and Kumar 2012, 2013a;
Kumar et al. 2011; Kumar 2013a,b), and find a long-run cointegration between output per
worker, capital per worker and tourism earnings. We stress that the importance of quantifying
the effects tourism is expected to facilitate ongoing policy dialogues in the light of tourism
development and also spur more research and refined methods in estimating the statistical
and economic significance of tourism in Malaysia and other countries.

Moreover, prior studies (Kadir and Karim 2009; Norsiah and Saad 2010) find that eco-
nomic growth caused tourism earnings in Malaysia. By incorporating capital accumulation
in the model (which implicitly includes investment), our study reveals that tourism and cap-
ital accumulation are mutually reinforcing. In other words, tourism earnings also support

123

Author's personal copy



R. R. Kumar et al.

capital formation and investment activities which duly supports tourism infrastructure devel-
opment. In light of the results from causality nexus, we argue tourism and economic growth
conjointly propels investment activities in Malaysia which is likely to support sustainable
growth and development. In this regard, tourism can be considered as a source of (foreign
direct) investment and catalyst to promoting long-run growth.

Notably, we find that tourism in the short-run has a lagged marginal negative effect. This
may be due to the low yield from tourism activities in the short-run. In other words, there
is plausibility that tourism earnings are not deployed immediately into investment and other
productive activities which could be due to the earnings being saved or accumulated for
longer-term high return projects. However, some caveats to the results are in order. First,
using the augmented Solow approach is somewhat controversial since it is often argued that
the model is applicable in the case of developed and closed economies and a relatively old
model. In addition, data limitations, i.e. data for capital stock and labor stock (not force) is not
available publicly and hence need to be constructed using economically and econometrically
reasonable assumptions such as that (a) capital share need to coincide with the stylized values,
(b) capital per worker need to exhibit diminishing returns to scale, and (c) depreciation rate
and initial capital stock is arbitrarily determined in the economy. Second, the estimated long-
run capital share in our results is slightly higher than one-third due to above assumptions
and the justifications given earlier in the results section (c.f. Bosworth and Collins 2008;
Gollin 2002). Third, the availability of consistent data on tourism receipts for Malaysia (and
for many other developing countries for that matter) is not easily available in authoritative
sources such as World Bank (2013) database and therefore we have used the exponential trend
function as the best fit to approximate data for periods 1975–1994 and hence resulting in the
empirical outcome to be not unique. Moreover, one can also use other numerical techniques
such as advanced spline curve fitting procedures to approximate the data. We leave for further
research. In addition5, we did not use the ARMA (auto-regressive moving average) model for
estimation since we find that the exponential trend function exhibit the actual data relatively
well and the goal is to do a backward estimation whereas ARMA model in most cases are
useful tool for forecasting and forward estimation of data points. Moreover, in our study,
although the polynomial trend function show a relatively high R2 (0.93) than the exponential
function (0.87), we use the latter because the polynomial trend function is a quadratic function
and gives a higher backward estimates of the data points as we move backward in time (pre-
1995 periods), which is somewhat difficult to justify as tourism earning and visitor arrivals in
Malaysia took momentum from the year 1995 onwards. Forth, there is a plausibility of more
than one structural break in each series which can be captured using the relatively advanced
econometric techniques such as two-period break test of Lee and Strazicich (2003), and/or
the recently developed technique by Narayan and Popp (2013). Fifth, explicitly controlling
for the effects of financial crisis and the SARS pandemic can further extend the model and
plausibly provide better results. Nevertheless, against these limitations, the empirical study
quantifies the short-run and long-run effects in Malaysia and argues that tourism earnings
and investment (capital accumulation) are mutually reinforcing.

In light of the results and within the caveats highlighted above, we recommend the need
to consider the regulatory requirements in relation to foreign direct investment in the tourism
sector. In other words, the regulatory environment need to be supportive of tourism related
investment activities so long as the investments are socially and economically welfare enhanc-
ing and pro-growth. Subsequently, having a pro-tourism regulatory requirement in place will
ensure investor confidence in the sector which is expected to yield greater benefits in the long-

5 In response to a reviewers comment.
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run. In addition, some other aspects that will support tourism sector development includes
improving support services specific to the tourism sector such as the developments in infor-
mation and communications technology (ICT) and call center service operations, and targeted
marketing of niche and key areas of tourism which includes medical, academic, nature based,
and other types of socially desirable and economically beneficial tourism activities. From a
research viewpoint, we propose that different methods, approaches and perspectives can be
explored to examine the benefits of tourism in Malaysia in order to facilitate sector specific
policy level dialogues towards sustainable growth and development of the economy.

Appendix

See Appendix Table 8.

Table 8 Sample data for Malaysia in billions of US$

Year Nominal GDP Real GDP Real investment Nominal tourism receipts

1975 9.89 21.29 4.13 0.41

1976 11.75 23.75 4.33 0.46

1977 13.98 25.59 4.97 0.51

1978 16.66 27.30 5.37 0.56

1979 21.60 29.85 6.39 0.62

1980 24.94 32.07 7.97 0.69

1981 25.46 34.30 9.41 0.77

1982 27.29 36.33 10.17 0.85

1983 30.68 38.60 10.98 0.95

1984 34.57 41.60 11.31 1.05

1985 31.77 41.13 10.23 1.17

1986 28.24 41.61 8.35 1.30

1987 32.18 43.85 7.98 1.44

1988 35.27 48.21 9.84 1.60

1989 38.85 52.58 12.59 1.78

1990 44.02 57.31 16.00 1.97

1991 49.13 62.78 19.58 2.19

1992 59.15 68.36 21.73 2.43

1993 66.89 75.13 25.60 2.70

1994 74.48 82.05 29.73 3.00

1995 88.83 90.11 36.52 5.04

1996 100.85 99.12 39.52 5.73

1997 100.17 106.38 43.14 4.93

1998 72.18 98.55 24.60 3.24

1999 79.15 104.60 22.99 4.40

2000 93.79 113.87 29.07 5.87

2001 92.78 114.46 28.47 7.63
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Table 8 continued

Year Nominal GDP Real GDP Real investment Nominal tourism receipts

2002 100.85 120.63 28.64 8.08

2003 110.20 127.61 29.45 6.80

2004 124.75 136.27 30.50 9.18

2005 143.53 143.53 32.01 10.39

2006 162.69 151.55 34.02 12.28

2007 193.55 161.09 37.54 17.95

2008 230.99 168.88 38.43 18.55

2009 202.25 166.32 37.39 17.23

2010 247.53 178.67 41.82 18.32

2011 289.26 187.83 44.44 19.59

2012 305.03 198.43 53.26 19.75

Notes data on tourism receipts data points for 1975-1990 and 2012 are authors’ approximation based on the
exponential function discussed in Sect. 3.2. Other data is sourced from the World Bank (2013)
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