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ABSTRACT

The focal aim of this study is to examine the validation of education-led economic growth hypothesis in
Malaysia under the recovery period following the 2008 world economic crisis. Specifically, this study
implemented the augmented Cobb-Douglas model in order to observe the dynamic relationship between
selected variables including, industrial production index, gross fixed capital formation, employment,
government spending on education and broad money supply. This study adopted the Vector Error
Correction Model (VECM) in analysing the dynamic impact between variables and generally supports the
education-led growth hypothesis in the short and long run. Specifically the study corroborates the
bidirectional causality between education spending and economic growth, and vice versa, in the short run.
The result also reveals that long-run equilibrium relationship exists between government expenditure in
education and economic growth in Malaysia during post-crisis recovery regime. The education-led growth
hypothesis can thus be inferred for the economy following crisis. The government should thus be advised
that increasing education sector spending should increase post-crisis economic growth in both the short and
long run. This is further strengthened by Granger causality test result which suggests unidirectional
causality that runs from financial variable to economic growth. It is accordingly suggested that financial
variable is a determinant of government spending on education in the aftermath of the economic crisis.
Additionally, the study also supports the role of capital and employment on economic growth in the long
term. By implication, the study suggests that financial planning as related to national education policies
must be carefully and meticulously crafted, to ensure future success. This is linked to the investment in
human capital which includes education expenditure at different levels that is essentially important to
national long-term planning. The specific financial planning for human capital development is therefore
very important to ensure the expenditure incurred contributes to sustainable economic development in
Malaysia in the long term.
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1. INTRODUCTION

Education can be defined as the process of facilitating learning, or the achievement of
knowledge, skills, values, morals, beliefs, and habits. This process can occur in the long- and
short-term (Rambeli et al., 2020). Education factors in Malaysia were shown to contribute to the
production of better human capital according to numerous studies at the microeconomics level,
including Raja Aris, (2021), Abdullah et al. (2020) and Mohamed Noor et al. (2016). At the same
time, from the macroeconomic perspective in aggregate level, the education process has been
steadily developing and positively enhancing its impact on economic growth ever since
Malaysia’s independence in 1957 (Rambeli et al., 2020; Hashim et al., 2020). Several studies
provided empirical evidence including ldrees and Siddigqi (2013); Hanif and Arshed (2016);
Rahman, (2011); Afzal et al. (2010); Eggoh et al. (2015); and Kangjuan et al. (2017). According
to Rambeli et al. (2020), from 1998 until 2018 government spending on education increased
positively, parallel with the increase in national gross domestic product. According to Ismail
(1998), this spending may influence economic growth, either positively or otherwise, depending
on the economic situation. Studies by Frank (2018), Islam et al. (2016), Mallick and Dash (2015),
Abugamea (2017), Rambeli et al. (2016a), Kouton (2018), further concurred with the finding that
education expenditure significantly impact economic growth of the country. With reference to
Ismail (1998), Han and Lee (2019) and Rambeli et al. (2020) believed that growth is influenced
by highly educated and skilled human capital, thus indicating that individuals have the capability
to increase level of productivity and, in turn, enhance economic performance. Figure 1 shows the
performance of government spending on education spanning 2010 to 2020.

Figure 1: Government spending on Education in Malaysia (1990-2020)
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As shown in Figure 1, government spending on education in Malaysia experiences its ups and
downs over the period 2010 to 2020, ever since her recovery from the world economic crisis in
2008. Data from the Department of Statistic, Malaysia (DOSM), showed that the education
expenditure in the GDP increased from 18.41% to 20.98% (an increment of 2.56%). The data
however showed a slight decrease in spending between 2011 and 2013, down from 19.85% in
2012 to 19.45% in 2013. This was followed with an upward trend from 2014 to 2017, with a
peak in 2016, at 20.94%. Beyond this was a decline from 2018 to 2020, with negative rates of -
1.94% in 2018, -1.80% in 2019 and -1.23% in 2020. The data showed that the flux in education
spending may significantly impact economic growth in Malaysia, both in the short and long term.
The motivation of this empirical study is to explore the relationship between government
spending on education and the country’s economic growth, specifically in the post-crisis period
of World Crisis in 2008. It will be based on the education-led growth hypothesis.

In order to understand the role of education on economic growth as stated above, this study
adopted the education-led growth hypothesis through the application of the Cobb Douglas
production function theory. This theory was based on the empirical study by the American
manufacturing pioneer Cobb and Douglas (1928). According to the production functions, capital
and labour exerts significant impact on the country’s production. In this study capital is
represented by gross fixed capital formation. Iheanacho (2017) and Hashim et al. (2020) among
others, had claimed that capital will significantly impact economic growth. Labour force is
represented by employment (Yeisa & Rani, 2020; Shahid, 2014) and it is expected to give
positive relationship, in the short and long term, with productivity. In other words, when labour
involvement in the productivity process is increased it will lead to growth in production.

This study further expands the basic model of Cobb Douglas production function theory by
including the impact of government spending on education, and financial variable. As previously
stated, government spending on education has led to economic growth in the country (Rambeli,
et al., 2020; Kouton, 2018; Kangjuan et al., 2017). This is further supported by many empirical
studies conducted in developing and developed countries where government spending in
education was shown to be a significant catalyst in being the driver of economic growth (ldrees
& Siddigi, 2013; Kouton, 2018; Mallick, Das & Prandhan, 2016; Mercan & Sezer, 2014).
Additionally, financial variable is represented by broad money supply (Dingela & Khobai, 2017;
Hussain & Haque, 2017). It is believed to be able to exert positive impact on economic
performance both in the short and long term.

According to Barakat et al. (2010) and Thomas et al. (2004), the impact of education on growth
is unpredictable under the condition of recovery following the economic crisis, specifically this
study focused on the world economic crisis of 2008. And as mentioned earlier, this post-crisis
period was not sufficiently examined by researchers especially in the case of Malaysia.
Therefore, this study takes the opportunity to test the education-led growth hypothesis through
focusing on and exploring suitable recovery regime for the country. According to Heyneman
(1990), at a time when the education system has expanded in size to a point unprecedented in
history, a crisis of equivalent proportions will affect the ability of the system to operate. This
crisis has adversely affected the quality of education in developing countries including the
potential of education as a driver to the country's economic growth. These findings were
supported by later studies by Barakat et al. (2010) in Europe and Thomas et al. (2004) in
Indonesia, Nambissan (2013) in India, Bamigboye et al. (2016) in Nigeria. They emphasized that
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the relationship between education and economic growth is unpredictable and the association in
the post-crisis period can be negative, positive or ambiguous. This study was thus aimed at
testing the education-led growth hypothesis under the condition of recovery following the
aftermath of the world economic crisis. For the test several macroeconomic variables were
selected, namely gross fixed capital formation (CAP), employment (EMP), government spending
in education (EDU) and financial indicator (FIN) on Malaysian economic growth.

The potential contribution from this study can be divided into two aspects. Firstly, the study
extends the existing literature through employing the linear vector error correction (VEC) model
proposed by Sims (1990) in examining the selected determinants of economic growth in
Malaysia. Secondly, most of the past studies have neglected the role of the economic crisis in
influencing the final empirical result between endogenous and exogenous variables. Several past
researchers believed that, the impact of education on economic growth will change following the
crisis event. Findings from this study will therefore potentially fill the knowledge gap on the role
of education in effecting economic growth in the post- economic crisis condition, in both the
short and long term.

The rest of the paper is structured as follows: The next section is the literature review followed
by the methodology employed in this study. The fourth section provides the empirical results and
discussion. The conclusions of the study will be included in the final section of the paper.

2. LITERATURE REVIEW

This section will comprise in-depth discussions related to the education-led growth hypothesis
together with the relevant literature.

2.1. The Education- Led Growth Hypothesis

The issue underlying the education-led economic growth hypothesis is not new. But the issue
itself, namely the education-economic growth linkage in the post-crisis period, caught little
attention among past researchers. This section presents the in-depth discussions centering on the
hypothesis which specifies that education drives economic growth. In other words, the economic
growth of a country is stimulated by an increase in government spending on the education sector.
The desired effect is the ability to produce more quality human capital for the country, which in
turn should lead to increase in national productivity in the long-run. Many past studies on the
hypothesis were recorded in the literature covering both developed and developing countries and
various aspects were examined including economics, demography, geography and politics. But,
there are still knowledge gaps in the economic perspective that need to be addressed. According
to Rambeli et al. (2020) for instance, these included verification on the positive role of education
on economic growth in Malaysia. Through utilizing the deterministic econometric approach, this
study shall examine the education-led growth hypothesis in the case for Malaysia. In addition to
education expenditure, this study also explores the role of literacy rate in influencing economic
growth in the long term. By adopting the Ordinary Least Square (OLS) approach, the study
however found non-significant evidence between literacy rate and economic growth in the
country. It is thus established that the level of literacy is not an important indicator in measuring
economic performance, since illiteracy in Malaysia has substantially decreased since
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independence in 1957. The result instead indirectly supports the positive role of human capital in
stimulating economic growth Malaysia.

This result is consistent with the finding by Appiah (2017), who maintained that education can
lead to a higher economic growth through the impact of physical capital. Other empirical studies
have also supported this finding on education-driven economic growth. Afzal et al. (2011),
Salgur (2013) and Marquez-Ramos and Mourelle (2019) further showed evidence of causality
between education spending and economic growth. Moreover, Ismail (1998) and Rambeli et al.
(2020) have established that the education sector receives high allocation annually and this exerts
positive impact on the Malaysian economy. This study also agrees with Wasti et al. (2017),
Ganegodage and Rambaldi (2011) and Islam et al. (2016), in confirming that economic growth
and socio-economic performance improvement can be achieved through public spending,
specifically in the education and health sectors. However, the literature also indicates insufficient
studies that focus on specific time regime such as the period following the world economic crisis
in Malaysia. This study will thus take the opportunity to fill the knowledge gap by focusing on
testing the education-led growth hypothesis during the post-crisis period.

2.2. The Relationship between Capital and Economic Growth

There is substantial coverage on the relationship between capital and economic growth through
studies conducted by past researchers. The relationship between these two variables can be
negative or positive. The prior study by Romer (1990) has claimed that the capital will affect the
economic growth positively. Specifically, Iheanacho (2017) found the relatinship to be positive
in the longterm. When capital increases, economic growth should naturally increase. However, in
the short term this relationship is negative according to findings by Iheanacho (2017) in parallel
with Hashim et al. (2020), Moreno, Liu and Mirza (2019), Meyer and Sanusi (2019), and Masoud
and Suleiman (2016). Hashim et al (2020) at the same time maintained that capital is significant
in affacting economic growth in the long term. The relationship was found highly significant at
the 99 percent level. Masoud and Suleiman (2016) however added that the response of
economic growth to capital are both positive and negative depending on the time period studied
due to the impact of economic shock. In constrast Topcu et al. (2020) established that capital
formation exerts negative impact on low income countries. The impact of gross capital formation
thus has varying effects on economic growth being dependant on the income level of the country.

2.3. The Relationship between Employment and Economic Growth

Past empirical studies, including Shahid (2014), Rambeli et al. (2016b), Rambeli et al. (2016a)
and Hashim et al. (2019), have substantiated the relationship between employment and economic
growth. For example, Rambeli et al. (2016b) established that employment was not important in
influencing economic growth in Malaysia in the long term. This finding however contradicted
Rambeli et al. (2016a) who indicated otherwise. This contradiction between the two models
employed was due to different control variables used which included long-term system
equations. In addition, the study by Shahid (2014), found dynamic relationship between
employment and economic growth. He suggested the exiastance of long-term relationship
between the two variables, but in the short term however the effect of employment is negative
and significant. These findings are consistent with those of Mujahid and un Zafar (2012) and
Sarwar and Abbasi (2013).
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2.4. The Relationship between Financial variable and Economic Growth

Financial variables generally attract the attention of researchers keen in evaluating economic
growth performance of a country. Hussain and Haque (2017) had stated that money supply exerts
important impact on the growth rate of output in the long run. They suggested that government
should maintain consistency and follow the Taylor rule in order to allow money supply to
increase at a steady rate and keep pace with economic growth. Dingela and Khobai (2017) also
revealed significant positive relationship between money supply and economic growth, both in
the short and long run. According to Rambeli et al. (2019), broad money and output are moving
together in the same direction to develop the long-term equilibrium among the variables in the
equation system across different economic situations. The result further suggests that, the broad
money plays an important role in driving economic growth in Malaysia under every condition of
the economic scenario, across the exchange rate regime. This was proven by the significant result
of broad money across the period under investigation. However, Odhiambo (2008) perceived the
contribution of financial variables in the case of Kenya’s economic growth as ambiguous.

3. METHODOLOGY
3.1. Time Series Data

This study was conducted using monthly data in Malaysia covering the period from January 2010
to September 2020. The objective was to investigate the impact of government expenditure in
education on economic growth in Malaysia. The monthly data sourcing was considered of
sufficient frequency for reliable data analysis as compared to quarterly or annual collation. This
is consistent with McCleary and McDowall (1984) and Liu et al. (2019) who suggested that more
frequent data sourcing will give better model estimation since a large data volume could identify
more complete and precise pattern. Further, data of longer periods may provide a complete
representation of properties of the time series and ensure better result. Thus, more data is always
preferable at the very least, since a time series should be sufficiently long enough to capture the
phenomena of interest. Moreover, this study focussed on the recovery period in the aftermath of
the world economic crisis. Following Rambeli et al. (2020), the time frame was selected based on
the post-crisis scenario from January 2010 to September 2020. Table 1 shows the five widely
used macroeconomic variables used in the study, namely industrial production index as a proxy
of GDP, gross fixed capital formation, employment, government expenditure in education and
broad money supply (M3). The time series data used were obtained from the official website of
Bank Negara Malaysia, Kneoma dataset website, and datasets of the Department of Statistic
Malaysia (DOSM) and The Global Economics. Due to unit differences between variables, and to
avoid problems in model specification, all data were converted to the linear form of natural
logarithm.
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Table 1: Time series data sources

Macroeconomics Name of Sources of data Link of data sources
variables variable in
modelling
Industrial Production EG Department of https://www.dosm.gov.my/v1/index.php?r=c
Index Statistics olumn/ctimeseries&menu_id=bnk3bkOwTTk
Malaysia XOXVHaVg3SUFDMIBUUTO09
Gross fixed capital CFCF Kneoma https://knoema.com/
formation
Employment EMP The Global https://www.theglobaleconomy.com/Malaysi
Economy a/employed_persons/
Education EDU Bank Negara https://www.bnm.gov.my/-/msb-11-2020
Malaysia
Broad Money Supply FIN The Global https://www.theglobaleconomy.com/Malaysi
(M3) Economy a/money_supply/

3.2. Model Specifications

This study employed the Cobb Douglast production function, basically a nonlinear productivity
model, as pioneered by Cobb and Douglas (1928). In the early development phase of the
function, Cobb and Douglas believed that a country’s productivity can be enhanced by using two
main sources, namely capital and labour force. The productivity model maintained that aggregate
productivity is influenced by these two variables. Therefore, the following basic model of Cob-
Douglas model will be used;

EG = aCAPAEMP” ¢ 1)

Nevertheless, many past studies have also maintained that productivity is not only affected by
capital and labour but additionally by other macroeconomic factors (Solow, 1957; Abugamea,
2017; Rambeli et al., 2016a). As referenced to Rambeli et al. (2020) the augmented model
specificantion proposed in this study is as follows;

EG= 4,CAP-EMP”EDU” FIN/ /" )

Since equation (2) is a non linear model, parameter values for ﬁi(i = 0,1,2,3,4) cannot be

directly estimated. Therefore, it is suggested that the production function be amended into log-
linear model as follows:

logEG =4, + S, l0gCAR + £, log EMR + £, log EDU, + g, log FIN +v,  (3)

In equation (3), EG represents economic growth data series and represented by Industrial
production index (EG). Capital is represented by gross fixed capital formation (CAP). The EMP
is employment and EDU represents government expenditure in education. Financial variable is
represented by broad money supply under FIN. All data series are in monthly frequency as
denoted by t, and all values are in natural logarithm. The notation w; is error term, & is constant
and §; is coefficient or magnitude where i = 1.2,3.4.
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3.3. Econometric Approaches

In general, the study adopted the methodology employed by Rambeli et al. (2019). This section
outlines the methodology framework used. Firstly, the univariate unit root test was utilised as
proposed by Dickey and Fuller (1979). Secondly, in order to capture the long-term relationship
between the variables, the cointegration test procedure was adopted as recommended by
Johansen and Juselius (1990). Lastly, this chapter expanded on the analysis through utilizing the
Granger causality tests in VECM in accordance with Sims (1972).

3.3.1. Augmented Dickey Fuller Tests

The unit root test is a formal preparation test before proceeding to the cointegration test. In order
to test for presence or absence of unit root we employed the Augmented Dickey Fuller (ADF)
test as proposed by Dickey and Fuller (1979). The ADF unit root test was an extension of the
Dickey Fuller (DF) unit root test proposed earlier by Dickey (1976). Based on previous readings,
Gujarati (2004; p. 817) noted that, in conducting the DF test, we assume that the error term (Uy)
is uncorrelated. In cases where U is correlated, Dickey and Fuller (1979) have developed the
ADF unit root test. This well-known test adopts a parametric autoregression to approximate the
Autoregressive Moving Average (ARMA) structure of the errors in the test regression. The ADF
test structure is given below. Consider a simple general AR (p) process given by the equation;

& =0+ 1+ 8 o+t il i +Vy 4)
If this is the process generating the data and an AR (1) model is fitted, say
& =a+pe+é& ®)
Then,
& = Pyt t Sl vy (6)
Here, the autocorrelations of £ and £:_; for k > 1, will be non-zero, because of the presence of
the lagged ‘e’ terms. Thus, an indication of whether it is appropriate to fit an AR (1) model or
otherwise can be aided by considering the autocorrelations of the residual from the fitted models.
The specific sttucture of AR(1) process is explained further in Dickey and Fuller (1981). To
illustrate how the DF test can be extended to autoregressive processes of order greater than 1,
consider the simple AR (2) process below.
& =a+ e+l 2+ (7)

Note that this is the same as:

e =a+(fi+ e - fole - ))+v (8)
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And subtracting g;_1from both sides gives:
Aep =0y + 06,81 + 0381+, )
Where the following equation has been defined:
e=p+p-1 (10)
And,
61 =15 (11)

Therefore to perform a Unit Root test on an AR (p) model the following regression should be
estimated:

Ae, =0+ 0,8,_1— ) OiAe_i+v; (12)
j=1

The Standard Dickey-Fuller model has been *augmented” by &#:_;. In this case the regression
model and the ‘t’ test are referred as the ADF unit root test. In equation (12) above, &#; is a set of
variables under observation including, government expenditure in education, -capital,
employment and financial variable. And, 4 is differencing operator, t indicates a time series data,
whereas v:is the white noise residual of zero mean and a constant variance. The set of
parameters to be estimated includes, &;.45. &. ... ;. Both the null and alternative hypotheses in

unit root tests are as follows:
Hypothesis null:

Hy:& = 0 (ecis non-stationary / a unit root process)
Hypothesis alternative:

Hy:& # 0 (e s stationary)

The unit root hypothesis of the ADF can be rejected if the t-test statistic from these tests is
negative and less than the critical value tabulated. In other words, through the ADF test, a unit
root exists in the series e (implies non-stationary) if the null hypothesis of delta equal zero is not

rejected (Gujarati, 2004).

3.3.2. Johansen Juselius Cointegration Tests
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After employing the ADF unit root testing (Dickey & Fuller, 1979), the next procedure is to find
the long term co-integrating vector. The study subsequently employs the Johansen Juselius
cointegration testing (Johansen & Juselius, 1990). This cointegration method is one of the
powerful approaches in finding the co-integrating vector in the equation (Johansen, 1988). The
method is additionally capable of producing a more robust estimator compared to other methods
such as Engle Granger’s method of combining (Gonzalo, 1994). The Johansen method contains
two likelihood ratio statistics to test the existence of a co-integration vector, Trace test (Aergee)
and maximum test (4,,....) are based on following formula:

jrrcre = _TEE!=r+rlﬂ{1 _*15:] (13)
Amestrr+1) = -TIn(1 —1,,,) (14)
Where, t is number of observations used and Lambda (1) is Eigen values.

The result of these two statistical values will be compared with the critical values available from
the tables provided by Osterwald-Lenum (1992). Co-integration can be defined as a form of
long-run balance or joint movement between sets of time series data in a system. However, in the
short run, variables may be scattered from each other and cause imbalances in the system. The
error correction model (ECM) measures the extent to which the system is out of balance in the
short run (Rambeli & Podivinsky, 2013; Asmah, 2013).

3.3.3. Vector Error Correction Model (VECM)

Next is the procedure to develop the VECM for short-run relationship testing. In this case, the
Granger causality test will be conducted in the VECM framework. Granger causality can be
defined as the relationship between the variables in the short run. According to Granger (1969),
variable Y is said to be Granger to variable X, if Y information is significant in making the
forecasting on the value of X. If both X and Y is stationary at the first difference level, then that
is the co-integration on the degree of integration. The period of error correction should then be
included in the model before the Granger cause test can be conducted. The existence of an error
correction term (ECT) describes any movement in the dependent variable. It is actually an
imbalance function in the co-integration relationship (as described by ECT) and this is also
similar to other independent variables (Engle & Granger, 1987). According to Engle and Granger
(1987) and Todo and Phillips (1993), failure to estimate the error correction factor will produce
incorrect results in the tests conducted. In other words, the ECT in VECM forged another method
to enhance the accuracy of the Granger causality test. Therefore, if all the variables involved in
this study are stationary at first difference level then the error of long-term relationship regression
may be used to estimate VECM as shown below. (Note that the symbol A in the equation
represents the first difference level for each variable involved in the study):

The Vector Error Correction Model (VECM) equations
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Alog Pl = o + D eAlog IPl_; + > B 10gCAR_; + > 6, lo g EMR_, + > 5Alog EDU,
i=1 t=1 t=1 t=1

+ > AAlgFIN,_; + nECT_, +v,
t=1

(15)
AlogCAR = a, + D aAlog IPl_; + > B IogCAR_ + > 6, log EMR_, + > SAlog EDU,
i=1 t=1 t=1 t=1
+ > #AlogFIN,_; + 7,ECT,_, ++u;
£ (16)
AlbgEMR = o, + > aAlog IPI_; + D" B 1ogCAR_; + > 6 log EMR_, + > 5Alog EDU,
i=1 t=1 t=1 t=1
+ ZﬂA log FIN_; + nECT,_, + v,
= (17)
AlbgEDU, = a, + Y _a;Alog IPl_; + > B 10gCAR; + > 6 log EMR., + > S Alog EDU,
i=1 t=1 t=1 t=1
+> 4Albg FIN_; +1,ECT_, +u; (18)
t=1
AlogFIN = + Y aAlog IPl_ + > B 10gCAR_; + > 6 log EMR_, + > 5Alog EDU,
i=1 t=1 t=1 t=1
+> ¢Alog FIN,_; + 7ECT_ v,
o= (19)

From equations (15) to (19), the notation > symbolizes the optimum lag selection for each
variable in the dynamic modeling. In this study, the Akaike Information Criterion (AIC) in vector
autoregression (VAR) is utilized in order to select the optimum lag length for each variable in the
equation system (Guttierrez, 2007). Additionally, the notations «; to o are denoted as constants.
In each system of the dynamic equation, the ECT has been developed. The notation v;. represents
the white noise of each dynamic system.

3.3.4. Diagnostic and Stability tests
To prevent the model from parameter bias, being ineffective, and having error in the estimated
model it should have a normal distribution, a constant mean of zero value and variance, no
autocorrelation or homoscedasticity, and no multicollinerity (Bekhet & Othman, 2018). To verify
this, the ARCH test, Breusch- Godfrey LM test, Jarque-Bera test are conducted.

4., RESULTS AND DISCUSSION

4.1. Augmented Dickey Fuller Unit Root Test
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To achieve the study objective this investigation needs the same stationary level for each set of
data involved as variables. The ADF unit root test was adopted as examination procedure. This
has become a pre-condition in implementation of co-integration analysis and granger causality in
the VECM framework. The statistic value of the ADF will be compared with critical values
generated by result estimation. Results of the ADF unit root tests, both at the level and at first
differencing are reported in Table 2 taking into consideration a few types of autoregressive (AR)
model including none, time trend and without time trend variable in the regression. Some
significant results are recorded. The results indicate that some of the series are stationary and
others non-stationary at their level form. The tests are thus continued at the first differencing
stages. The subsequent results indicate that all the series are stationary at their first difference
form. When the ADF test is conducted at the first difference of each variable, all variables are
easily rejected at 99% significance levels as shown in Table 2.

Table 2: The Result of Augmented Dickey Fuller (ADF) of Unit Root Test

Variables At Level At First Difference
None Without With Trend None Without With Trend
Trend Trend
logEG 0.494345[9] -1.628881 0.804311[9] -5.172065 -5.181331[9]  -5.532630[9]
(0.8207) 9] (0.9997) [9] (0.0000)*** (0.0001)***
(0.4647) (0.0000)***
logCAP 0.266974 [9] -1.490159 -1.777997 -12.71050[9] -12.72726[8] -12.74959
(0.7619) 9] [8] (0.0000)*** (0.0000)*** [9]
(0.2098) (0.2208) (0.0000)***
logEMP 2.248718 [9] -1.647006 -1.469132 -2.588661[9] -4.946324[7] -4.542735[9]
(0.9941) 9] 9] (0.0099)*** (0.0001)*** (0.0020)***
(0.4555) (0.8348)
logeDU -0.785332 -2.290661 -1.571187 -9.301535[9]  -9.306141[9] -9.649697[9]
[9] [8] 9] (0.0000)*** (0.0000)*** (0.0000)***
(0.3740) (0.1767) (0.7986)
logFIN -1.771362 -2.464156 -1.617296 -2.873624[3] -11.36092[9] -11.81652[9]
[8] 9] [8] (0.0043)*** (0.0000)*** (0.0000)***
(0.721) (0.1267) (0.7809)

Note: Numbers in [] are numbers of lag that follow Akaike Info Criterion (AIC). The () are numbers of prob.* of Augmented
Dickey Fuller Test Statistic. The sign “***’, “**°and “** specify significance at 99%, 95%, and 90% significance levels
respectively.

Table 3: The recorder value of AIC in Vector Auto Regression (VAR) Model.

Lag Length Akaike Information Criterion (Aic)
7 -23.43855
8 -23.36263
9 -23.58963
10 -23.57070
11 -23.82219

12 -24.09221*
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Table 4: The Result of Johansen Co-integration System

Hypothesis Co-integrating System
Hy Hy Trace Statistics 5% 1% Max 5% Critical 1%
Critical  Critical Eigenvalue Value Critical
Value Value Value
r=0 r>0 103.8458*(**) 68.52 76.07 42.70687*(**) 33.46 38.77
r<l r>1 61.13889*(**) 47.21 54.46 34.56397*(**) 27.07 32.24
r<2 r>2 26.57493 29.68 35.65 15.84808 20.97 25.52
r<3 >3 10.72685 1541 20.04 9.011366 14.07 18.63
r<4 >4 1.715484 3.76 6.65 1.715484 3.76 6.65

Note: Critical values is obtained from Osterwald-Lenum (1992). Sign (**) indicates rejected critical values at
significant level of 5% and (*) at 1%.

For example, at level form in none autoregressive model, the data series broad money supply
(FIN) is not significant at 90 percent level, with the statistic value at -1.771362 (lag selection at
8). However, at first difference form, at none autoregressive model, FIN is stationary at 99
percent significance. The next test is to identify the optimum lag length for the Johansen Juselius
cointegration. The optimum lag can be identified by using the VAR. In this study, the optimum
lag length is estimated at between lag 2 to lag 12 in order to compare the minimum value of AIC.
In other words, the minimum value across lag 7 until lag 12 is the optimum lag for the Johansan
Juselius cointegration test. The same optimum lag in VAR, will be used in developing ECM and
VECM. Table 3 simplifies the estimation of unrestricted VAR, with the default lag length of 7 to
12. According to Table 3, the optimum lag length as suggested by VAR is at lag 12.

The Johansen Juselius cointegration test is reported in Table 4. The cointegration is tested to
examine long-run relationship between the dependent variables and independent variables. If the
series are cointegrated, then the corresponding error correction term and an error correction
model must be obligatory. The number of cointegration vectors is determined by two likelihood
ratio tests, namely maximum eigenvalue and trace eigenvalue statistics. The critical values for
each test are from Osterwald-Lenum (1992) statistic table. Through the analysis of Johansen
Juselius cointegation, the results suggest at one of two cointegrating vectors in the equation
system in the long run. Therefore, following the method proposed by Johansen and Juselius
(1990), when cointegrating vectors are found, it is important to develop an error correction terms
in the VECM.

In Table 4, the results of cointegration at trace statistic and maximum statistic values are
explained. The trace statistics obviously demonstrate that the null hypothesis of r=0, is easily
rejected at 0.01 and 0.05 significant levels. The computed value 103.8458 is obviously larger
than the critical values at 0.05 and 0.01 levels, mainly 68.52 and 76.07, respectively. Next, the
null hypothesis of r<1 is accepted at the 0.01 and 0.05 significant levels. The computed value
61.13889 is obviously larger than the critical values at 0.05 and 0.01, these being 47.21 and 54.46
respectively. The same goes for the result of maximum eigen value which obviously
demonstrates that the null hypothesis r<1, is also easily rejected at 0.01 and 0.05 significant
levels. The computed value is 42.70687, larger than the critical value of 0.05 and 0.01 which is
33.46 and 38.77 respectively. Secondly, the same goes for the result of maximum eigen value
which shows that r<1, which is easily rejected at 0.01 and 0.05 significant levels. The computed
value is 34.56397 larger than its critical value of 0.05 and 0.01 which is 27.07 and also 32.24
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respectively. In other words, the series in the system are moving together but cannot be separated
far from each other; from the short-term disequilibrium towards long-term equilibrium.

Next, the study executed the granger causality in VECM framework in order to identify the short-
run and long-run causality or temporal link between the variables in this study. Moreover, in the
VECM there are the error correction term (ECT). The term measures the speed of adjustment of
any short-term disequilibrium towards long-run equilibrium in the long term. The ECT must be
negative with magnitude values between -1 and 0. The negative signage of ECT is required to
ensure the model converges to the steady state, otherwise it would be divergent. The result in
Table 5, suggests that there exist long-run equilibrium among variables in the equation system.
This finding is consistent with those of Rahman (2011), Afzal et al. (2010), Eggoh et al. (2015),
and Kangjuan et al. (2017). The result is additionally supported by the negative sign in the ECT¢
1. For example, based on economic growth model, the ECT magnitude value is -1.0241. By
implication, the short-run disequilibrium will require around more than a year (> 12 months) in
order to get back into long-run equilibrium. All estimated systems also passed the diagnostic
analysis as explained in the methodology section as shown in Table 6. In addition, Table 5
simplifies the granger causality direction as shown in Table 6. Based on the tables, the result
suggests bidirectional causality, from education spending to economic growth, and vice versa. In
other words, not only education expenditure granger cause economic growth in the short run but
the economic growth conversely granger cause the education expenditure. The result also
suggests for unidirectional relationship from financial to education spending in Malaysia.

Table 5: Summarize of overall Temporal Granger Causality test

Number of . L .
N Unrecovered Regime (Direction of Causality)  Wald test  p-value
Directions
Growth Granger-cause Education [2:5341] (0.043)*
1
Education Granger-cause Growth [2.543] (0.032)*=
Growth Granger-cause Capital [2.7286] (0.072)*
2
Capital Granger-cause Growth [2.321] (0.072)*
Growth Granger-cause Employment [3.741] (0.082)r**
3
Employment Granger-cause Growth [3.752] (0.045)*=
Growth Granger-cause Financial [3.732] (0.052)**
4
[2.873] (0.089)*

Financial Granger-cause Growth

Note: Asterisks (****), (**) and (*) indicates statistically significant at 1%, 10% and 30% level, respectively.
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5. DISCUSSIONS AND IMPLICATIONS

Results of this study as presented in the previous section have validated the education led-growth
hypothesis for Malaysia as applied to the recovery regime following the economic crisis in 2008.
By adopting the time series VEC model, the study also confirms that the hypothesis holds true in
the short and long run for the estimated modelling. This finding is, consistent with previous
findings for long-run relationship, including Kakar et al. (2011), Rambeli et al. (2020), Rahman
(2011), Sunde (2017) and Wasti et al. (2017). In iddition, there are some studies that also
support short-run relationships between government expenditure in education and economic
growt, such as Rahman (2011), Sunde (2017) and Wasti et al. (2017). Collectively they are all
consistent with the idea that, an increase in government expenditure in education will directly
elevate the economic growth of the country. In other words, the education sector is a driver to the
country’s economic growth in the long and short term. Hence, when the government raises
allocation to the education sector during the recovery period, economic growth will be enhanced.
This will in turn lead the government into more spending into education as compared to that of
the previous year. This benign effect on education will enable the country to produce more
skilled human capital that should better serve towards elevating productivity. The hypothesis thus
shows that the economic injury inflicted during the crisis can be mitigated towards enhancing
economic growth.

Some empirical findings in the study, on long-run relationships between government expenditure
in education and economic growth, are however found contradictory with those of some studies
including Jajri and Ismail (2012), Marquez-Ramos and Mourelle (2019) and Eggoh et al. (2015).
A few researchers in the past, including Kakar et al. (2011) and Jajri and Ismail (2012), were
against short-run relationships between government expenditure in education in relation to
economic growth. According to Idris Jajri and Ismail (2012), the failure in government spending
is because the allocation provided is not spent at an optimal level by the states. This has
subsequently slowed down the process of producing human capital and thus with adverse
consequence on the economy. Results of this study further indicate that the traditional inputs of
capital and labour are statistically significant in both the long and the short run, exerting positive
effects on economic growth in Malaysia thus supporting the model by Cobb and Douglas (1928).
Malaysia’s economic growth is basically input-driven, i.e. by adding increasing quantity of
resources into the same production function will produce greater productivity. The financial
variables played by broad money supply further shows their important role in influencing
economic growth for both, short and long run in Malaysia during the post-crisis recovery period.

6. CONCLUSIONS

This study specifically aim to investigate the role of selected macroeconomic variables, namely
capital, employment, government expenditure in education and financial, on economic growth in
Malaysia through utilising the vector error correction model. The monthly time series data were
used spanning January 2010 to September 2020. Through using the vector error correction
model, the study established that the education-led growth hypothesis was supported in Malaysia
during the recovery regime in the aftermath of the world economic crisis of 2008. From the
policy perspective, it is suggested that the Malaysian government should continue to support the
increase in education sector spending, since the study has proven that this effort should lead to
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increase in economic growth in both the short and long run. Moreover, the enhanced spending
should indirectly produce positive impact on human capital development through increasing
student admissions at the tertiary level. Additionally, it should also provide greater opportunity
for the government to expand research and development so as to enhance the education platform
in the country. For instance, through increased budget in education, the government will be able
to provide better facilities on education (such as better E-learning platform or smart class room)
in schools and universities. Most of the variables investigated in the study produced results as
anticipated. The study also validated the role played by capital and employment in relation to
economic growth in the post-crisis period. By 2010, since the 2008 crisis, economic development
commenced under self-remedy based on the strength of capital and labour resources which
together provided positive solution to the economy. Financial development additionally serves as
saviour to the Malaysian economy. The study thus concludes that financial policy plays a crucial
role in improving education for the country in the long term. Financial development is seen as the
main catalyst in fostering sustainable development in the future although most of the other
variables examined displayed encouraging impacts on Malaysia’s economic growth. By
implication, the study reveals that financial planning as related to the national education policies
must be carefully and meticulously conducted to ensure future success. This is predicated to
investment in human capital that essentially includes adequate education expenditure at different
levels that is crucially important in national long-term planning. Specific financial planning for
human capital development is therefore very important to ensure that the expenditure incurred is
optimally utilised leading eventually to sustainable development in Malaysia on the long term.
For future enquiries, the model used in this study, including the Autoregressive distributed lag
(ARDL) bounds test model, should also be applied to selected ASEAN countries.
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