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Abstract: The objective of the study is to model international student enrolments using the Gravity
Model whereby Malaysian public higher education institutions is the reference point. Results from
panel data analysis using GLS-Two Way Estimation indicate that distance is the most elastic variable
in determining the education tourism demand. The lower the distance, the higher enrolment it will be.
Meanwhile, education tourism demand is positively related with Malaysian export. In addition, more
enrolled students come from countries which have socio-economic agreement with Malaysia.
Appropriate actions have been proposed, to place Malaysia as one of the major exporters in education
tourism industry, parallel with its vision to become an international centre of excellence for education
beyond year 2020.
Key words: Education Tourism, Gravity Model, Public Higher Education Institutions, Panel Data
Analysis, Malaysia.
INTRODUCTION
Overview of Tourism Industry in Malaysia:
Over the past several decades, the tourism industry has become the leading export industry within the
services sector worldwide. Different from other export goods, consumption takes place in location where it is
produced and attracts inflow of foreign exchange. The tourism industry is currently Malaysian third most
important industry in terms of foreign exchange earnings after the manufacturing and palm oil sectors. Its
contribution to GDP growth is approximately 7.2 per cent, suggesting that the industry is still in its infancy
and, hence, offers a wider scope and good potential for further and future growth. Tourists spent nearly
RM67.1 billion in 2007, a 12.8 percent increase from 2006, and the fastest growth in 16 years. Tourists
accounted for 10 to 12 per cent sales during Visit Malaysia Year 2007 (Elayne, 2008).
For January–September 2008 period, the mass of tourist arrivals to Malaysia was from the Southeast Asia
region (74%), in which tourists from Singapore formed the largest group, followed by Indonesia and Thailand.
Between 2007 to September 2008, the biggest increase was recorded by the arrivals of the Iranian tourists,
which grew by 62.3% (Malaysia, 2008). The big increase is due to the aggressive promotional activities carried
out by the government in attracting the Middle Eastern tourists especially during their holiday season between
June and September every year. This is also a direct consequence of September 11 and the invasion of Iraq,
which diverted them to the safe Muslim country of Malaysia (Amran, 2004). Based on these performances,
Chaynee (2001) and Elayne (2008) suggested that, apart from contributing to economic growth, the call for
greater attention to be placed on the tourism industry is linked to its effect in encouraging economic
diversification. The tourism industry could serve as a cushion by reducing total reliance on the manufacturing
sector. This statement is also parallel with the worldwide phenomenon. According to Mohd and Mohd (2010),
the number of tourists’ journeys increased from 25 million in 1950 to 700 million in 2003, and is predicted
to reach 1.6 billion in 2020 worldwide. This implies that average annual growth rate of tourism sector is at
3.5%, while the growth rate of heavy industry is in the region of 3% International tourism has become a major
foreign exchange earner for many low-income countries and small islands, and it is a principal export for 83%
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of developing countries (WTO, 2003).
However, conventional tourism is vulnerable to current shocks especially in those areas relating to tourists’
comfort, health and security. Health outbreaks such as the Japanese Encephalitis (J.E), Bird Flu and Coxsackie
B had decreased the international tourism demand during the 1997-2000 period. There was also a severe plunge
in tourist arrivals in the 2003-2004 period due to the haze incident, SARS scare, Iraq War and Bali’s terrorist
bombing. The scenario recurred in 2009 due to the H1N1 pandemic. This seasonal and unstable flow of tourist
arrivals is not good for the Malaysian tourism industry. The quest for secured tourism has become a
cumbersome challenge. As a result, the Malaysian government has put strong emphasis on alternative tourism
industries such as education tourism and health tourism to absorb this seasonal tourism dilemma. These types
of tourism are more consistent, flexible and have longer duration for tourists to stay and expend. For example,
tourists for education tourism, such as undergraduate students stay as long as four to six years compared to
conventional tourists, who stay in a range of one night to four days. Undergraduate students also spend a lot
of money during their study especially on tuition and accommodation fees (F. Fizari et al., 2010).
Education Tourism Sector in Malaysia:
The term education tourism or edu-tourism refers to any "program in which participants travel to a location
as a group with the primary purpose of engaging in a learning experience directly related to the location"
(Bodger, 1998). This type of tourism may be categorized into the following dimensions; cultural /
historical,eco-tourism / nature based tourism / rural tourism, and study abroad programs (Ankomah and Larson,
2004). Since education tourism is an economic activity under the tourism sector, it becomes one of Malaysian
export commodities and attracts in-flow of foreign exchange (Norzaidi et al., 2010). For example, AUS$ 1.8
billion is generated per year by international students enrolment in Australia (Md., 2005).
Currently, there are 20 public universities, 33 private universities and university colleges, 4 foreign
university branch campuses, 27 polytechnics, 59 community colleges and about 500 private colleges (Malaysia,
2010; Hisham and Norzaidi, 2009; Norzaidi and Intan Salwani, 2009). The public higher education institutions
(PbHEIs) are focusing on local students and offering programmes locally as their operation mostly depend on
the government grants. On the other hand, the private higher education institutions (PrHEIs) are receiving more
international students and offering local and twinning programmes with external universities. Charging higher
tuition fees in the absence of education subsidy grant as allocated to the public institutes. This is also parallel
with their profit driven objective. In 2007, there were 47,928 international students in Malaysia (Malaysia,
2008). All institutes are administrated under the Malaysian Ministry of Higher Education.
Statistics on the international student enrolments in Malaysian public and private higher education
institutions is the best evidence in explaining the prospect of this education tourism. Based on Figure 1, there
was a steady growth of international student enrolments from 2003 to 2007. In 2003, Malaysia received 30,397
students before reaching the peak of 47,928 students in 2007. For the public higher education institutions, there
was a considerable increase in the number of international students in the year 2007 where the amount almost
doubled up to 14,324 students from 7,941 in the previous year. This is anticipated since the institutions have
taken several assertive actions such as upgrading the existing post of the Deputy Vice Chancellor (Academic)
to Deputy Vice Chancellor (Academic and Internationalization) in 2005, whereby the task of attracting and
managing the international students previously handled by various departments in the public universities has
been placed under the second top post authority. The public universities have also teamed up with other
agencies in conducting international road shows all over the world; and scores of Memorandum of
Understandings (MoUs) between local public universities and foreign universities have been signed especially
in the area of students and staffs exchange.
For the private higher education institutions, since they have more institutes and branches, they were the
biggest contributors for international student enrolments. There was an increase in the number of programmes
especially the twinning programs such as the 2+1 and 3+1 programmes with foreign universities. The
establishment of some international universities campus branches for instance, Monash University and
Nottingham University in Malaysia shows how serious they are in this business. Since 1998, the Malaysian
currency stands around RM3.80 to a Dollar. At this exchange rate, Malaysians’ cost of living appears “lower”
due to the depreciation of Malaysian Ringgit. Owing to this reason and the unlimited spaces offered by the
private institutions, the number of international student enrolments has increased from 2003 until 2006. The
enrolment however, has dropped off slightly to 33,604 in 2007 compared to 36,449 in the previous year. The
decline in number may be caused by the rivalry between the public and private institutions.
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Source: Ministry of Higher Education, Malaysia
Fig 1:

International Student Enrolments in Malaysian Public and Private Higher Education Institutions (20032007).

The Gravity Model:
There is a popular narrative that Newton was sitting under an apple tree when an apple fell on his head,
and he suddenly thought of the Universal Law of Gravitation. Newton's law of universal gravitation states that
every massive particle in the universe attracts every other massive particle with a force which is directly
proportional to the product of their masses and inversely proportional to the square of the distance between
them. Separately, it was shown that large spherically-symmetrical masses attract and are attracted as if all their
mass were concentrated at their centres. As a result, in 1687, Newton proposed the “Law of Universal
Gravitation”. It implies the attractive force between two objects; i and j is proportional to their masses and
inversely proportional to their respective distance (Head, 2000)(See Figure 2).
Fij = G mi mj
dij2

(Equation 1.1)

Where notation is defined as follows:
C Fij is the attractive force.
C mi and mj are the masses.
C dij is the distance between the two objects.
C G is a gravitational constant depending on the units of measurement.

Fig. 2: Gravitational Force Model between the Earth and the Moon.
Since the Equation 1.1 comes in multiplicative form, we can rewrite the model into a log-log function such
as follows:
ln (Fij )= α +

ln (mi . mj)+ ln

(dij2)

+

(Equation 1.2)

ui

Isard (1954) proposed the same functional form that could be applied to international trade flows. This
general gravity law for social interaction may be expressed in the same notation as:
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Fij = G

miα mjb
dijq

(Equation 1.3)

Where;
C Fij is the” flow” from origin i to destination j, or, in some cases, it represents total volume of interactions
between i and j (e.g. volume of bilateral trade between two countries).
C mi and mj are the relevant economic sizes of the two locations (e.g. National Income such as Gross
Domestic Product, GDP and Gross National Product, GNP).
C dij is the distance between the locations; usually measured centre to centre. (e.g. Distance between capital
city of i and j).
For instance, if Fij is measured as a monetary flow (e.g. export values), the symbol m is usually defined
as the Gross Domestic Product (GDP) of importer and exporter countries, while dij is the distance between the
locations; usually measured from exporter country’s capital (e.g. Kula Lumpur) to importer country’s capital
(e.g. Canberra)(See Figure 3).

Fig. 3: Trade Flows from Malaysia to Australia.
However, it has been criticized; due to lack of theoretical foundation. Therefore some adjustments have
been made especially relating to “social interactions” including migration, tourism, and foreign direct
investment variables. The adjusted Gravity Model embedded with theoretical framework has been discussed
by Anderson (1979), Bergstrand (1985) and Mátyás (1997). The model is the most significant model in the
bilateral field as it explains the push factor of origin country, pull factor of destination country and distance
between both countries. Most of the model built in qualitative variable in order to reduce the impact of spatial
dependence. Thus, the main purpose of the study is to determine the international student enrolments in
Malaysian public higher education institutions from the year 2003 until 2007, employing macroeconomics
independent variables that consist of four quantitative and two qualitative variables using Gravity Model. The
variables such as mass Gross National Income (GNI) per capita of Malaysia and origin country, Malaysian
export to the importer countries and blocs of ASEAN or non-ASEAN countries taking into account the
macroeconomics perspective. The public higher education institutions in Malaysia have been chosen as the case
study because there is a need to look on the impact of the Malaysian government’s proactive measures taken
in promoting education tourism within its own administrated agencies. In short, the study consists of two
objectives. First objective is to model education tourism using the Gravity Model whereby Malaysian public
higher education institutions is the case study and the capital of Malaysia, Kuala Lumpur is the reference point.
The second objective is to analyse the significant of independent variables used in this model, on the
international student enrolments in Malaysian public higher education institutions.
1.5 Theoretical Framework:
For this study, it is strongly recommended that a specific education tourism model according to the Gravity
Model as proposed by Rodrigue (2004) be utilised. In this case, Kuala Lumpur will be the center of attraction,
while Malaysia is the destination country.
ISimj = k mi mj
dim2

(Equation 1.4)
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Where;
C ISim, is the total international students arriving from country i and enrolled in Malaysian public higher
education institutions, m
C mi is measured as a factor to generate movement of international undergraduates (emissiveness)
C mm is measured as a factor to attract movement of international undergraduates (attractiveness)
C dim is the distance between the origin country’s capital and Kuala Lumpur
According to Abdul et al.., (2003), these emissiveness and attractiveness factors were best explained by
four quantitative variables which are mass Gross National Income (GNI) per capita of Malaysia and origin
country, Consumer Price Index (CPI) ratio of Malaysia over origin country, Volume of Export from Malaysia
to origin country and Distance between Malaysian capital, Kuala Lumpur and origin country’s capital. Two
qualitative variables will also enter the model to capture the pattern of international student enrolments from
ASEAN / non-ASEAN countries and OIC / non-OIC countries (See Figure 4).

Fig. 4: The Gravity Model application on International Student Enrolments in Malaysia.
The following hypotheses could be tested in this study. These hypotheses are based on the quantitative
and qualitative variables occurring in the model:
C Malaysia has exported more education tourism service to wealthier countries with higher Gross National
Income (GNI) per capita as they have higher purchasing power.
C Malaysia has attracted more international students as it offers lower tuition fees and living cost compared
to their home countries as described through the Consumer Price Index (CPI) ratio.
C Malaysian export of education tourism service will escalate as the total Malaysian export proliferates. This
happens, as education tourism is a proportion of international export commodity.
C Distance negatively influences international student enrolments; therefore Malaysia has developed more
active foreign trade relations with adjacent countries.
C As Malaysia is a member of ASEAN, it experiences a positive impact on international student enrolments
buoyed up by “border effect” and “regional effect”.
C As Malaysia is an OIC group member, Malaysia obtains a positive impact on international student
enrolments among OIC members.
Methodology and Materials:
Model Specification:
This study models the international student enrolments in public higher education institutions in Malaysia,
in the same manner as the demand for any other goods or services from abroad. It uses macroeconomics panel
data set (2003-2007) consisting of 1 dependent variable and 6 independent variables; 4 quantitative variables
and 2 qualitative variables. Comparison made by Mueller and Rockerbie (2004) uncovered that the econometric
approach is conceivably the most familiar method and usually straightforward in estimating the demand for
higher education. A study made by Lim (1997) found that 81% of 100 empirical studies on tourism using
single linear equation or log linear equation. As a result, estimated coefficients can be interpreted as elasticities
(Resina and Aruna, 2004, Mohd and Mohd, 2010). There has been a strong preference in the tourism demand
literature for the log-log model due the ease of interpretation of the coefficient as estimated elasticity, as well
as other statistical attributes of the model (Christin and McAleer, 2003). The logarithm equation is written in
the Equation 2.1.
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lnSTUDENTim = a + β1In(GNIPCim) + β2ln(CPIim)
+ β3ln(EXPim) +β4ln(DISim)
+ β5(D-ASEAN) + β6(D-OIC)
+ ui

(Equation 2.1)

where the sub index i is for origin country, m for Malaysia (the destination country) and ln denotes the natural
logarithms (log10).
Dependent Variable:
International Student Enrolments (STUDENTim):
The demand on education tourism is revealed by the number of international student enrolments in
Malaysia. The data has been obtained from the Malaysian Ministry of Higher Education website. Sample
consists of 135 importer countries (including other countries) which come from different socio- economic and
geographical backgrounds. It is valued in number.
Independent Variable (Quantitative):
Gross National Income per capita (GNIPCim):
The data was obtained from World Bank: World Development Indicator 2009 online version. It is valued
in US$. It is represented by GNIPCim. GNP per capita of origin country (GNIPCi) and Malaysia (GNIPCm)
formulating the model in multiplicative form which is defined as:
ln (GNIPCim) = ln [GNIPCi x GNIPCm ]

(Equation 2.2)

The variable GNI per capita can be interpreted as the level of wealth and economic development. The
World Bank employs the Atlas conversion factor in calculating GNI per capita for certain operational purposes.
Its expected sign is positive, as residents of wealthier countries will ‘buy’ cheaper education service elsewhere
compared to their countries. All collected data is of secondary type and exists in annual format.
Consumer Price Index (CPIim):
The data was taken from United States Department of Agriculture website. It is valued in index. The
values of consumer price index in Malaysia (CPIm) and consumer price index of origin country (CPIi) enter
the model in divisional form. It is used as a proxy of tourism or relative price variable. It uses CPIim notation,
where year 2000 acts as weighted value for the index. Based on Durbarry (2000), the price of tourism in the
destination is relative to its domestic price, which is defined as:
ln(CPIim) = ln [CPIm / CPIi ]

(Equation 2.3)

where CPIm is the consumer price index in Malaysia and CPIim is consumer price index of origin country. This
ratio gives the relative price of tourism and influences the decision whether to study in Malaysia or in home
country. It also characterizes the cost of living between two countries. The expected sign for this variable is
negative.
Malaysian Export (EXPim):
The data was retrieved from Thomson Reuters Datastream. It is valued in million US$. The total volume
of export consists of both goods and services exported by Malaysia annually. It is important to elucidate the
proportion of education tourism service over the Malaysian total export. Established bilateral trade between
Malaysia and origin country may open for a wider promotion and marketing of education tourism together with
the other types of tourism. A positive sign is expected as the education tourism demand increases due to the
increase in the Malaysian export.
Distance (DISTim):
The variable measures the distance between Malaysian capital (Kuala Lumpur) and origin country’s capital.
It is stated in kilometers. The Distance Calculator set the geographical destination accessible via Bali Indonesia
Travel portal. Those calculations were done using the latitude and longitude information of Malaysian capital
and importer country’s capital. It is one of the fundamental variables of the Gravity Model as suggested by
Bergstrand (1985). It plays an important role in determining transportation cost to a destination country by
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land, sea and air. Its negative relationship with the international student enrolments is expected since the further
the distance, the higher the transportation cost to arrive at a destination country will be.
Independent Variable (Qualitative):
Adjacency - ASEAN Countries (D-ASEANim):
It defines the attraction of students from adjacent countries to study in Malaysia owing to the “border
effect” and “regional effect”. Value 1 is given for international student coming from ASEAN country and value
0 is for international student from non-ASEAN country. Higher composition is expected for international
students come from ASEAN countries.
Socio-Economic Bloc - OIC Countries (D-OICim):
It defines the attraction of students from countries which have socio-economic agreements with Malaysia.
Value 1 is given for international student coming from OIC country and value 0 is for international student
from non-OIC country. Higher composition is expected for international students come from OIC countries.
Data Analysis:
The raw data was inserted into the Microsoft Excel software to be modified due to the model restrictions.
All the data is inserted on yearly basis. Then, all data has been converted into a natural log value (ln10) before
being analyzed using STATA 10.1 software. Descriptive statistics has been prepared to give a brief
interpretation of the data. The relationship between international student enrolments on one hand and the
independent variables on the other is then estimated using panel data analysis. There are three models to be
considered in acquiring the best result.
Pooled Ordinary Least Squares (POLS):
The model is based on the assumption that both the intercept and coefficient for each individual are
constant across cross-sectional individuals in the POLS equation (Kiyung, 2010). Abdul et al.., (2003) found
the four signifant factors contributing for the international tourist arrivals in Malaysia using this model. It is
the basic approach in estimating the panel data. It is the basic approach in estimating the panel data. The fitted
regression line can be written as below:
(Equation 2.4)
where the least square residuals is written in the following manner:
(Equation 2.5)
According to Vera (2009), POLS estimates for the unknown parameters β1 is obtained through this estimation:
(Equation 2.6)
while β2 is obtained by minimizing the sum of squares function as in the equation below:

(Equation 2.7)
The estimated coefficient using the log-log model may well explain the elasticity of each independent
variable.
Random Effects Model (REM):
In statistics, REM also known as a variance components model is a kind of hierarchical linear model. It
assumes that the dataset being analyzed consists of a hierarchy of different populations whose differences relate
to that hierarchy. In econometrics, it is used when one assumes that there are no fixed effects (Wikipedia,
2009). According to David (2009), REM is a slightly respecified version of the model:
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(Equation 2.8)
In addition, the assumption is that the αi are unobserved random variables which follow a probability
distribution known up to some finite set of parameters. Others are:

(Equation 2.9)
Therefore a co-variance matrix can be written as below:

(Equation 2.10)
A Generalized Least Squares (GLS) procedure is possible if we can transform the dependent and
independent variables by:
(Equation 2.11)
Where,
(Equation 2.12)
i.e. run a regression with dependent variable
(Equation 2.13)
and the independent variable.
(Equation 2.14)
Fixed Effects Model (FEM):
Statistical model that represents the observed quantities in terms of explanatory variables that are all treated
as were non-random. This is in contrast to the REM and mixed models in which either all or some of the
explanatory variables are treated as if they arise from the random causes (Wikipedia, 2009). According to
David (2009), let:
(Equation 2.15)
Similarly Xi is defined as the vector of unit i specific means which refers to the independent variable. Then
the mean-differenced estimator is:
and

(Equation 2.16)
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where,
(Equation 2.17)
and,
(Equation 2.18)
The mean square error in this model is:
(Equation 2.19)
where,
(Equation 2.20)
and K is the number of columns in xit
In order to choose between the POLS and REM, Breusch and Pagan Multiplier Test must be conducted.
If the null hypothesis cannot be rejected, data will be analyzed using POLS. If the null hypothesis is rejected,
REM is the solution. The test statistics is:

(Equation 2.21)
Another stage is to compare between REM and FEM by using Hausman Fixed Test. If the null hypothesis
cannot be rejected, Random Effects can be done with extension of the GLS–Two Way Estimation. The test
statistics is:
(Equation 2.22)
If the null hypothesis is rejected, FEM is the solution where FEM-Two Way Estimation can be used. The
year and country can also be converted into quantitative variables in both GLS–Two Way Estimation and
FEM-Two Way Estimation. The quantitative variables can be tested on the individual or joint significance.
RESULTS AND DISCUSSION
Enrolment Trend and Country Classification:
From 2003 until 2007, there were 39,861 international students from 134 countries enrolled in the
Malaysian public higher education institutions. A total number of 5,239 enrolled in 2003, increased slightly
to 5,735 in 2004, followed by 6,622 in 2005. The number elevated to 7,941 in 2006 before exponentially
doubled up to 14,324 in 2007 as shown in Figure 5. Africa becomes the biggest continent with 46 countries
representing 34% of the total importer, followed by Asia with 43 countries (32%). Other importers are Europe
with 26 countries representing 20%, North America with 8 countries (6%) and Oceania with 7 countries (5%).
The smallest continent is South America with only 4 countries represents by 3%. According to the World Bank
List of Economics, July 2004, using Gross National Income (GNP) per capita as the indicator, these 134
importer countries can be categorized into 4 income groups. The low-income countries with an income of
US$765 or less are the biggest importer with value 40%. Second in the rank are the lower middle-income
countries with an income of US$766 to US$3,305 with 28%. The rest are high-income countries with an
income of US$9,386 or more (22%) and upper middle-income countries with an income of US$3,036 to
US$9,385 countries share the balance 10% of the total importers.
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Fig. 5: International Student Enrolments in Malaysian Public Higher Education Institutions (2003-2007).
With reference to the Trade Sim Gravity Model, the distance is based on the shortest possible line between
two points on a sphere or other curved surface called geodesic distance. Therefore, the importer countries can
be divided into five groups based on the distance between their capital city and Kuala Lumpur, Malaysia. Very
Closed countries with a range of less than 1,000 km contributes 2% of the total number, Relative Closed
countries (1,001 km to 4,000 km) with 11%, Average countries (4,001 km to 7,000 km) with 22%, Relative
Far countries (7,001 km to 10,000 km) with 40% and Very Far (more than 10,000 km) share the balance 25%
of the total importers countries.
Results:
The descriptive statistics related to the dependent variable and independent variables are shown in Table
1. The statistics are inclusive of mean, standard deviation, variance, and coefficient of variations (CV). The
CV (standard deviation / mean) for a single variable seeks to describe the dispersion of the variable in a way
that does not depend on the variable's measurement unit.
Table 1: Descriptive Statistics

The higher the CV, the greater the dispersion in the variable is. The CV for a model aims to describe the
model matching the terms of the relative sizes of the squared residuals and outcome values. The lower the CV,
the smaller the residuals relative to the predicted value are. This is suggestive of a good model fit (UCLA,
2009). The highest CV was recorded by the ln(CPIim) while the lowest one was by the ln(DISTim).
Using the POLS, the independent variables were regressed against the dependent variable. Based on the
Table 2, four independent variables [(In(GNIPCim), ln(EXPim), ln(DISim) and (D-OIC)] are significant at 1%
and ln(CPIim) is significant at 5%. At the same time, (D-ASEAN) is not significant at 1%, 5% or 10%. Based
on the adjusted R2 value, 48.63% of total variation in lnSTUDENTim can be explained by the changes in the
independent variables. Overall, the model is significant at 1% based on the p-value.
The Breusch and Pagan Lagrangian multiplier test is conducted to test whether to employ POLS or REM
method. With a null hypothesis to employ the POLS, the following results in Table 3 are obtained. Based on
the values of Chi2 and p-value, it is shown that the model is significant, thus supports for rejection of the null
hypothesis. REM will be conducted and explored further.
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Table 2: POLS Regression

Table 3: Breusch and Pagan Lagrangian Multiplier Test for Random Effect

Table 4: Hausman Fixed Test

In the next step, a Hausman Fixed test is performed to recognize the appropriateness of employing either
REM or FEM. The result, as illustrated in Table 4 shows that the model succeeds to meet asymptotic
assumptions of the test. The null hypothesis is rejected, which means that the differences between the FEM
and REM coefficients are systematic. This shows that the coefficients for FEM are efficient. Therefore the
FEM-Two Way Estimation is performed due to the significant p-value in the Hausman Fixed test.
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The result is quite surprising since all independent variables are not significant as presented in Table 5.
Plus, three independent variables have to be dropped due to the serious collinearity problem. However,
according to Kiyung (2010), he stressed that even though FEM can estimate individual and/or time-specific
effects from time- and individual-variant variables, in contrast, it cannot detect the individual-specific effects
regarding the individual-variant but time-invariant variables such as the distance variable between two trade
partners in the Gravity Model. He continued that this model cannot capture time-specific effects for variables
which are variant over time but invariant across individuals. Thus, respective time or individual specific effects
for the invariant variables are subsumed under the intercept term. An alternative FEM model expresses the
specific effects for time- or individualinvariant variables as random variables (error terms) in the equation,
instead of expressing the fixed intercept as the unobserved effects in FEM. This is the so-called Random
Effects Model (REM) or Error Components Model (ECM).
Table 5: FEM-Two Way Estimation

The GLS-Two Way Estimation is conducted with an effort to examine a time effect onto the international
student enrolments. The time has become the seventh independent variable and taken into the model. The
results including the time variable (collectively) is shown in Table 6. Based on the p-values of the z-test, four
independent variables [ln(EXPim), ln(DISim), (D-OIC) and TIME] are significant at 1%. Compared to the earlier
POLS model, the In(GNIPCim) and ln(CPIim) variables are no more significant. The results suggest that the
Malaysia Export and Time are positively related to the dependent variable. On the other hand, Distance plays
a negative role in determining the dependent variable. In addition, there are more students from OIC countries
compared to the non-OIC countries. From the results in Table 6, the time series is found to be significant. As
the time pass by, the time variable is unchanged and stable through time, in explaining the movement of the
international student enrolments in Malaysia. The relationship is in a positive magnitude. According to (Rizal
and Mansor, 2010), for a more specific time-effect, the study divides the time based on a year time series and
tests each individually and the result is obtained in the Table 7.
The result of significance independent variables is as same as the result presented in Table 7. What is
more interesting is that the regression result suggests a positive relationship between individual yearly time
series and the movement of the international student enrolments in Malaysia from the first year until the fourth
year. Please be noted that the year 5 has been dropped due to the collinearity problem. Based on the
significant p-values of the z-test, during this period (2003-2006), the results suggest that there is a significant
impact of the selected independent variables (Malaysian export, Distance and OIC membership), and is
unchanged and stable when the timing factor is accounted for.
The joint significance of the time series, as proven by the values of Chi2 and p-value, in the Table 8,
shows that the individual time factors do explain most of the movement of the international student enrolments
in Malaysia.
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Table 6: GLS-Two Way Estimation

Table 7: GLS-Two Way Estimation (include individual yearly time series).

Discussion:
Malaysia Export:
All significant parameter estimates are consistent with theoretical expectations and past studies. A 1%
increase in Malaysian export will contribute to 0.10% student arrivals. This is expected as education tourism
is one of the key export industries for Malaysia. For instance, based on the Malaysian Top 10 Export Markets
in 2006, all top 10 countries were the importers of Malaysian education tourism. For example, China as the
fourth biggest trading partner with value of 7.2% export from Malaysia, has became the sixth biggest importer
of Malaysian education tourism products with an amount of 373 students enrolled in the Malaysian public
higher education institutions in year 2006. Other than bilateral trade between countries, Malaysia attracted a
lot of importer counties from its regional trade relationship such as Asia-Pacific Economic Cooperation (APEC)
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Table 8: Test of Overall Significance of the GLS regression (include individual yearly series).

Table 9: Flight Departure Frequency.

and Asia-Europe Meeting (ASEM). For example, Malaysia recorded an average RM 74,893.2 million trade
balances per year in 2006 with its APEC bloc partners. This was 69% of the total balance of trade surplus.
At the same time, the number of students from this bloc contributed around 41.9% in year 2006. Success is
evident when 18 out of 20 APEC countries have consistently imported this service for 2003-2007 periods. In
addition, Malaysia exported this educational service to other economic blocs such as the Group of 8 (G8) and
European Union (EU) blocs even though Malaysia is not one the members. In order to attract more
international students from these blocs, more promotions should be done. Since Malaysia does not have any
special offices in the foreign countries promoting this education tourism and relies more on seasonal
educational promotions, permanent facilities is needed to secure continuous promotion on this tourism. As
education tourism consists of three main components; education, tourism and trade, authorities related to this
three can carry out the promotion using their own facilities.
For example, Malaysia through its Malaysia External Trade Development Corporation (MATRADE) has
about 40 representatives or economic commissioners worldwide in promoting and managing matters regarding
Malaysian’s export. At the same time, Malaysian Ministry of Tourism has allocated its promotion office in
more than 20 countries in promoting its fascinating places to the international tourists. It is strongly suggested
that any promotion on education tourism share these facilities in the short-term due to the financial and time
constraints. In the long-term, Malaysia can established its own agency under MOHE using the same system
applied by the British Council to promote this education tourism.
Distance:
A 1% increase in distance will decrease 1.25% of international student enrolments. Distance is the most
elastic variable among the significance independent variables. The absolute value of the distance coefficients
reflecting the transportation cost such as air ticket fare for international students. In this figure, we use the
distance and air ticket fare to six major cities in six different continents from 29th of July to 4th of August 2006
provided by Malaysian Airlines. For example, Malaysian Airline one-way ticket for Kuala Lumpur-Beijing costs
RM1,230 with a distance of 4,335 kilometres, while it pays RM 2,225 for Kuala Lumpur-New York one-way
ticket at a distance of 15,134 kilometres. This shows a positive relationship between distance and transportation
cost.
Another good example in explaining the distance barrier is the frequency of flight departures daily or
weekly. Since there are students from Singapore and South Africa enrolled in Malaysian public higher
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education institutions, a comparison on flight departure frequency for both countries is made in Table 9. This
comparison is based on schedule from 27th July to 9th August 2009 by Malaysian Airlines. The distance
between Kuala Lumpur–Singapore is around 312 kilometres and Kuala Lumpur–Cape Town is about 9,199
kilometres. For the Kuala Lumpur–Singapore route, its flight frequency is seven times per week and departs
seven times per day. In consideration of the distance, flight frequency for the Kuala Lumpur–Cape Town route
is only twice a week and departs two times per day. Again, there is a positive relationship between distance
and transportation cost, which currently defined as flight departure frequency as suggested by Isard (1960).
Other than having student special rate and seasonal special rate, service offered by air low cost carriers has
become the main preference. Air Asia X for example, a Malaysian long-haul budget airline operated by
AirAsia X Sdn. Bhd. commenced its operations on 2 November 2007, has secured 36 rights to international
destinations (Wikipedia, 2009). Air Asia X offers as low as RM1,492 ticket fare compare to the Malaysian
Airlines, the national carrier which offers at RM8,649 for Kuala Lumpur-London one-way trip. This will ease
the burden of the current and prospective international students especially those come from the country under
the Low Income and Very Far categories. Though it offers lower ticket fare, several problems such as hidden
cost, flight delay, flight cancellation and below par terminal facilities have become obstacles for usage of this
low cost carrier’s service. However, according to The Star (2010) less logistic problems is expected in the
future since Malaysia will have the world’s first mega terminal dedicated to and designed for low cost carriers.
Scheduled to be completed in 2012, the terminal would be known as KLIA2. The low cost terminal had been
given development priority due to booming budget travel and KLIA2 was estimated to meet low cost travel
needs for the next 10 to 15 years. This was a variation from the original KLIA master plan as low cost travel
and its extraordinary boom in this part of the world was not previously envisioned or anticipated. This action
hopefully will woo more international students to be enrolled in Malaysia.
Socio-Economic Bloc (OIC Countries):
International student enrolments from the OIC countries are 360% or 3.6 times (e1.282) higher than non-OIC
countries. This ratio can be explained since out of 135 importer countries in this 5 year period, 52 of them
are OIC members. One of the reasons expected is insufficient number of universities among OIC members.
OIC members have an average of 10 universities each, with a total of less than 600 universities for the entire
1.3 billion Muslim people. In contrast, United States with a population of 250 million people has 5,758
universities (Abdullah, 2004). This has become one of the major challenges in the Muslim world in securing
higher education places for their qualified students. One of the relevant indicators is the Human Development
Index (HDI). It is a summary composite index that measures a country's average achievements in three basic
aspects of human development that is health, knowledge, and a decent standard of living. About 58% of OIC
members suffered from low HDI where Nigeria ranks in the last place with index 0.3 (Human Development
Indicator, 2007).
Another reason expected is the Islamophobia among the non-Muslims caused by misinformation on the
September 11. The attack has changed the world climate where Muslims have been discriminated and harassed
worldwide. For example, some of the visa applications by the Muslim students have either been delayed for
a long period of time or rejected without a concrete reason. Muslims especially the Arab citizens have become
the main suspects in any terrorist activity. London and Bali bombings were another attack on the Western and
as usual, the Muslims have been accused as the responsible party in this attack. This bias accusation will deny
chances for prospective students to further their studies in both United States and United Kingdom. This bias
treatment however generated a golden opportunity for Malaysian education tourism industry. Increasing in
number of promotions especially in the Middle East region, together with enlarging the enrolment quota for
international students are two immediate actions that must be taken by public universities. Promotions should
take place in Arab High Income countries with GNI per capita of more than US$10,000 (World Bank, 2008).
Their enrolments may increase the university income, as nearly all of them are full-fee paying students. Other
than that, alumni can play a big role in promoting their alma mater. Series of talks and promotion programs
through knowledge and experience sharing can be organized with their locals.
Conclusion and Recommendation:
It is apparent that the Gravity Model is applicable in explaining the international student enrolments in
the Malaysian public higher education institutions. Pull and push factors are well elucidated using this model.
By using the Pooled OLS model, 5 variables are found to be significant at 1% and 5%. In addition, 4 variables
including the time are significant using the Random Effects Model. However, the Gravity Model is not suitable
to be utilized with the Fixed Effects Model due to the reason given by the Kiyung (2010). Therefore, it is
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suggested that the same theoretical framework can be operated together with panel data analysis (Random
Effect Model) in explaining the international student enrolments in other educational institutions, locally or
internationally. This crisis must be fully exploited by Malaysia, by placing its name as one of the major
exporter in the educational tourism industry. Other than concentrating on social obligation, this kind of tourism
can be Malaysian next engine for upcoming economic growth. It is also parallel with the Malaysian
government’s policy to be a centre of excellence for education at regional and international level beyond year
2020. More employment opportunities for locals in the academic fields are created and more international
brains are attracted to be working here. The increasing numbers may also contribute to the assimilation of
cultures and civilization among the foreign and local students. Indirectly, there will be closer relationships
between Malaysia and other countries; especially those resulting from the twinning program, exchange students
program and inter nations’ financial assistance.
Recommendation for Future Studies:
Moderate rate of adjusted R2 (0.48), advocates for another use of quantitative independence variables such
as financial assistance, exchange rate and the number of population. Financial assistance per capita for instance,
can be portrayed as a “life support” since financial fee is a “burden” for most of the students especially in the
tertiary level. In China, there are six types of financial aids for students: scholarships, grants, loans, specially
targeted grants for financial emergency, reduction or exemption of tuition fees, and work-study (Li and Min,
2001). To show its importance, the Australian Labour Government abolished charges in 1973 as an alternative
to provide the financial assistance for its students. Its main objective is to remove perceived barriers to
participation in higher education by the poor (Chapman and Ryan, 2003). The framework can also include the
qualitative independent variable such as study program (science and non-science program) and war (affected
country and non-affected country). As for qualitative variable, Paulsen and Pogue (1988) observe that, when
economic conditions are improving, students tend to enrol in U.S. colleges that emphasize traditional arts and
science programs. However, when economic conditions are worsening, students prefer colleges that emphasize
occupational programs. Study by King (1993), discovers that students are inclined to have a short term program
in mind when considering whether to attend university or not, contrary to the forward-looking permanent
income model which suits the long term program. In the case of an undergraduate program, a short duration
program refers to a 3 year program, which is related to an art stream program. Whereas, a long time program
refers to a 4-6 year program which is more related to science stream program.
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