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Abstract

This study investigates the role of institutional quality and its influence on the relationship
between government expenditure on education and the growth of the service sector in Malaysia.
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Using time series data from 1984 to 2020, the study applies a quantile regression model at three
quantiles: 25%, 50%, and 75%. The findings reveal that government spending on education
(GXE) has a negative and statistically significant effect on service sector growth (SSG) across
all quantiles, in both the interaction and non-interaction models. This suggests that
inefficiencies in the allocation and targeting of government expenditure may be hindering
sectoral growth. In contrast, the interaction between government spending on education and
institutional quality (INTC GXE&IQI) consistently produces a positive effect on service sector
growth across all quantiles. This positive interaction implies that the impact of education
spending on service sector growth is contingent upon the quality of institutions. When
government expenditure aligns with strong institutional frameworks, it can effectively
stimulate growth within the service sector. This can be attributed to the role of well-functio
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ning institutions in maximizing the efficiency of fund utilization for intended purposes.
Therefore, policies focused on enhancing institutional quality—such as improving bureaucracy,
increasing transparency, and combating corruption—could improve the effectiveness of
education spending, ultimately supporting the sustainable long-term growth of the service
sector.
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1. Introduction

Empirical evidence suggests that the service sector increasingly becomes the largest
contributor to output and employment as economies develop. Historically, economic growth
has driven a structural shift from agriculture to manufacturing and, ultimately, to services. The
sector plays a vital role in sustainable economic transformation, particularly in an era of
globalization, advancements in information technology, and reduced travel costs. Research
highlights the potential of modern services to drive growth in developing nations (Amirapu &
Subramanian, 2015; Khanna, 2016; Yusuf, 2015). Ghani and O’Connell (2014) argue that
services are dynamic growth accelerators, significantly contributing to employment and
economic expansion across income levels. Moreover, the service sector enhances productivity
in other industries, particularly manufacturing (Khanna, 2016). Yusuf (2015) further
emphasizes that business profitability increasingly depends on service quality and innovation,
making service-industry integration crucial for long-term economic returns.

In Malaysia, the service sector has long been a key driver of economic growth, with its
contribution to GDP rising from 42% in 1987 to 54% in 2020. As part of its goal to achieve
high-income status by 2024, the Malaysian government has identified the sector as central to
economic development in the Eleventh Malaysia Plan (11th MP—2016 to 2020). Effective
policymaking is essential to realizing this ambition, with fiscal policy playing a crucial role in
shaping the service market through government revenue and expenditure management.
Expansionary fiscal policies stimulate sectoral growth by increasing government spending and
boosting demand, while contractionary measures can hinder this progress. Additionally, in line
with endogenous growth theory, investments in education enhance human capital, improve
workforce skills, and accelerate technological progress through research and development, all
of which are vital for sustained growth in the service sector (Lucas, 1988; Romer, 1986).

Despite the government’s focus on the service sector and increased investment in education,
sectoral growth has declined over time. According to World Bank (2022), growth rates fell
from 18.5% in 1990 to 9.3% in 1996, 7.5% in 2000, 6.8% in 2014, and 6.2% in 2019. This
trend signals a critical challenge for Malaysia’s economy, necessitating a deeper analysis of
factors affecting service sector performance. Institutional quality has emerged as a key
determinant of economic growth, with extensive research emphasizing its role in fostering
development (Hamma, 2018; Rodrik et al., 2004; Saad et al., 2009). Strengthening institutional
frameworks is therefore imperative for ensuring the sector’s long-term sustainability.

Institutions play a fundamental role in economic development by reducing uncertainty,
protecting property rights, enforcing contracts, and mitigating corruption and bureaucratic
inefficiencies (North, 1990). Effective institutions lower transaction costs, encourage resource
specialization, and promote economic activity, while weak institutions create uncertainty and
hinder growth (Ali et al., 2020; Borrmann et al., 2006; Lee et al., 2008). Furthermore, Shera et
al. (2014) found a strong positive relationship between economic growth and institutional
efficiency, particularly in governance and bureaucracy. Naseer (2019) also demonstrated that
corruption significantly undermines economic growth. In Malaysia, corruption remains a
major concern. The Corruption Perceptions Index (CPI) by Transparency International
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reported a decline in Malaysia’s score to 47 points in 2021, marking the second consecutive
year of deterioration (TIM, 2024). This decline underscores persistent governance challenges
and the urgent need for institutional reforms.

This study contributes to the literature by examining the role of institutional quality in
moderating the relationship between government expenditure on education and service sector
growth. Malaysia’s National Development Plan and Vision 2020 highlight education’s critical
role in enhancing human capital and transitioning the country to a high-income economy. This
research focuses on education spending as a driver of long-term service sector growth while
emphasizing the significance of institutional quality. Employing a quantile regression model,
this study provides a nuanced analysis by estimating relationships at different points of the
distribution rather than relying solely on mean estimates. This approach enhances precision,
particularly in cases of non-normal data distributions, and reveals patterns that conventional
regression models may overlook (Buhai, 2004; Koenker & Hallock, 2001).

The study is structured as follows: Section 2 reviews the relevant literature, establishing
theoretical and empirical foundations. Section 3 details the methodologies and estimation
techniques. Section 4 presents the dataset and discusses empirical findings. Finally, Section 5
summarizes key conclusions and explores policy implications. This structured approach
ensures clarity and logical progression throughout the research.

2. Literature Review

The emergence of endogenous growth theory, pioneered by Lucas (1988) and Romer (1986),
significantly reshaped perspectives on the role of government in economic development. This
model highlights the endogenous nature of growth rates, emphasizing that long-term economic
expansion is influenced by internal factors rather than solely external forces. A key insight of
the theory is the role of government expenditure on services, particularly education, as a
catalyst for self-sustaining economic growth. Public investment in education functions as a
“learning-by-doing” mechanism, enhancing human capital and expanding the productive
capacity of the economy. Lucas (1988) argues that investments in education strengthen the
economy’s resource base, thereby increasing overall output. If the returns to education do not
diminish over time due to non-decreasing returns to scale in replicable production factors,
education spending can serve as a primary driver of sustained economic growth.

Several studies have explored the impact of sector-specific government expenditures—such as
education, health, and military spending—on economic growth. Alam et al. (2022) examined
the relationship between public expenditure and economic growth in Saudi Arabia from 1985
to 2018 using the Autoregressive Distributed Lag (ARDL) model. Their findings suggest that
while education spending positively contributes to long-term economic growth, overall public
expenditure and health spending exhibit a negative effect. Similarly, research has investigated
how the sources of public expenditure financing influence economic outcomes. Chen et al.
(2020) analyzed public spending in Vanuatu (1981-2016) and found that when financed
through taxation, government expenditure negatively affects long-term economic growth.
However, when alternative funding sources are used, public spending has a positive impact. In
Zimbabwe, Mazorodze (2018) observed that government expenditure significantly influences
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economic growth, with investment spending exerting a greater impact than consumption
spending.

Recent studies have increasingly focused on the role of governance in shaping the relationship
between government spending and economic growth. Nguyen and Bui (2022) investigated this
relationship across 16 Asian countries between 2002 and 2019, employing the Generalized
Method of Moments (GMM) approach. Their findings indicate that corruption weakens the
positive effects of public spending, ultimately hindering economic growth. In the Malaysian
context, Govindaraju et al. (2011) conducted an empirical analysis using the ARDL approach
to test Keynesian theory and Wagner’s law concerning public expenditure and economic
growth. Their results support both hypotheses, demonstrating that government spending
contributes to real economic growth. However, findings by Tan et al. (2020), based on ARDL
analysis covering Malaysia, Singapore, and Thailand from 1980 to 2017, suggest a more
complex relationship. While government expenditure negatively impacted economic growth in
Malaysia and Singapore, it had a positive effect in Thailand.

Regarding the service sector, a study by Babatunde (2018) investigated the relationship
between public spending and the service sector by employing a weighted least squares analysis
of Nigeria’s public expenditure from 1980 to 2016. The study found that government spending
positively influenced the service sector, emphasizing its crucial role in driving sectoral
performance while also highlighting variations across different service subsectors. Similarly,
Sapuan and Sanusi (2013) examined the impact of government expenditure on social services
in Malaysia from 1975 to 2011 using the Autoregressive Distributed Lag (ARDL) model. Their
findings indicated that increased public spending significantly enhanced social services,
contributing to sustainable economic growth. Conversely, Abiodun and Dada (2013) analyzed
the effects of government expenditure on service consumption and economic growth in Nigeria
using the Structural Vector Autoregression (SVAR) model. Their results suggested that
government spending had a negative impact on the service sector in both the short and long
term.

The service sector is the largest contributor to Malaysia’s economy, accounting for over 54%
of the country’s GDP. However, research on this sector remains limited, as most prior studies
have examined overall economic growth rather than sector-specific dynamics. To address this
gap, the present study focuses on the role of education spending in fostering long-term
sustainable growth, distinguishing itself from previous research that primarily analyzed total
public expenditure. Additionally, this study provides a more precise and comprehensive
analysis by examining the service sector specifically, while also considering the influence of
institutional quality on the relationship between education spending and sectoral growth.
Furthermore, advanced analytical techniques, including quantile regression, are employed to
segment the study sample into three distinct periods, enabling a more detailed and accurate
assessment of these relationships.

3. Method
3.1 Model Specification
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This study examines the impact of government expenditure on education on the growth of the
service sector by adopting a model based on the works of Attari and Javed (2013), Cieslik and
Goczek (2018) and Ghose and Das (2013).The model is specified as follows:

Y=o+ 1GXE+ f2 X+ & (1)

where Y represents the dependent variable for each service subsector, GXE denotes
government expenditure on education as the key independent variable, X is a vector of control
variables affecting service sector growth, et is the error term, and t represents the time index.
The control variables incorporated in the model include trade openness, population growth,
inflation rate, and gross fixed capital formation.

Beyond these factors, institutional quality plays a crucial role in shaping the effects of
government expenditure (Cieslik & Goczek, 2018). Empirical research suggests that weak
institutional quality can hinder economic growth by obstructing both private and public sector
investment, thereby restricting essential financial flows (Hwang, 2002; Mauro, 1996; Mo,
2001). To account for this dynamic, this study incorporates an interaction term between
government expenditure on education and institutional quality, following the methodology
proposed by Ai and Norton (2003) and Brambor et al. (2006). This approach allows for an
analysis of how changes in institutional quality influence the effectiveness of education
spending over time.

To measure institutional quality, this study integrates five Political Risk Services (PRS)
International Country Risk Guide (ICRG) indicators, as outlined by Knack and Keefer (1995)
and Demetriades and Law (2006). These indicators include: (i) Government Stability, (ii)
Investment Profile, (iii) Rule of Law, (iv) Corruption in Government, and (v) Bureaucratic
Quality. The first two indicators are scored on a scale of 0 to 12, while the remaining three are
rated from O to 6. To ensure consistency, all indicators are rescaled to a standardized 0—10
range, following the methodology of by Demetriades and Law (2006). These five components
are then aggregated into a comprehensive institutional quality index, with higher values
indicating stronger institutional quality. Improved institutional quality is expected to enhance
the effectiveness of government spending, whereas weaker institutions may diminish its
impact.

The extended model incorporating institutional quality is specified as follows:
SSG = Po + B GXEy + B2IQI + Bz (GXE*IQI), + BaTO: + B POP + B INF,: + B7GFCF. + & (2)

Where SSG represents the dependent variable for the service sector, GXE is government
expenditure on education, IQI is the institutional quality index, TO denotes trade openness,
POP is population growth, INF represents the inflation rate, and GFCF captures gross fixed
capital formation (Gruneberg & Folwell, 2013; Saleem et al., 2013).

The marginal effect of government expenditure on education on the service sector is derived by
taking the partial derivative of SSG with respect to GXE:
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ass,
dGxep

= B1 + B51QI 3)

3.2 Data and Sample

This study employs annual data spanning the period from 1984 to 2020. The dataset is
compiled from multiple sources, with key variables obtained from the World Development
Indicators (WDI) provided by the World Bank. The analysis focuses on examining the role of
institutional quality in moderating the relationship between government expenditure on
education and the growth of Malaysia’s service sector.

Table 1. Presents a summary of the variables used in this study, along with their respective
measurements and data sources

Variable Measurement Data Source

Service sector value added (% of GDP) World Development Indicators
(SSG) (WDI), World Bank
Government Expenditure on GXE, total (% of government World Development Indicators
Education expenditure) (WDI), World Bank

(GXE)

Trade openness Trade (% of GDP) World Development Indicators
(TO) (WDI), World Bank

Inflation rate Inflation, Consumer prices (annual %) World Development Indicators
(INF) (WDI), World Bank
Population growth Annual % increase in Population World Development Indicators
(POP) (WDI), World Bank

Gross Fixed Capital Gross Fixed Capital Formation (% of ~ World Development Indicators
Formation GDP) (WDI), World Bank

(GFCF)

Institutional quality index Standardizing the scales of the five International Country Risk Guide
(IQI) factors on a scale (0 -10) (ICRG)

3.3 Method of Estimation: Dynamic Quantile Regression Model

Traditional regression techniques, such as Ordinary Least Squares (OLS), may be inadequate
for analyzing certain datasets, particularly when key statistical assumptions are violated or
when the variance structure varies significantly. These limitations can compromise the
accuracy and reliability of estimated coefficients. As noted by Osborne (2019), in such cases,
conventional methods may fail to provide precise and dependable coefficient estimates. To
address these challenges, quantile regression emerges as a more robust alternative. John et al.
(2009) highlights that quantile regression accounts for data heterogeneity and distributional
characteristics, making it a more flexible analytical tool. Unlike traditional methods, quantile
regression does not impose assumptions on the distribution of error terms, enhancing its
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adaptability and reliability, as emphasized by Belaid et al. (2020).

Originally introduced by Koenker and Bassett (1978) and later refined by Koenker and Hallock
(2001), quantile regression offers significant advantages in statistical modeling. One of its key
strengths is that it does not require economic variables to conform to a normal distribution.
Instead of focusing solely on the mean, this method examines multiple conditional quantiles of
the dependent variable, such as the 25th, 50th (median), and 75th percentiles, as demonstrated
in studies by Palma et al. (2020), Sirin and Yilmaz (2020), and Xu and Lin (2020). This feature
enables a more comprehensive analysis by capturing the impact of independent variables
across different points in the outcome variable’s distribution, rather than restricting the
interpretation to its average value. Consequently, researchers gain deeper and more nuanced
insights into the relationships within the data.

A key advantage of the quantile regression model is its robustness against outliers and
heteroscedasticity, making it particularly valuable for empirical research. Unlike traditional
regression methods, it does not rely on strict assumptions regarding the distribution of error
terms. This flexibility allows it to effectively handle non-normal error distributions and capture
relationships in both the central and extreme values of the dependent variable. By offering a
detailed depiction of how predictors influence the entire distribution of the response variable,
quantile regression provides a more comprehensive understanding of variable relationships
than conventional mean-based regression models.

The quantile regression model, initially introduced by Koenker and Bassett (1978), can be
conceptualized as a location model. Consider a sample (yi, Xi), i = 1, ... n, be a sample from
some population, where X; is a K X 1 vector of regressors. It is assumed that

r(v=tlx)=F @—xBel 2)i=1..n 4)

This relationship can be reformulated into a more familiar expression as follows:
¥t = XiBe + g, Quant o(v; | x;) = x;fa. )
Here, Quant (yi[x;) represents the conditional quantile of y; given the vector of regressors Xixxi.
If the distribution function of the error term Fy(.) were known, various estimation techniques

could be applied to determine B0. However, since the distribution of the error term uy; is
unspecified, the only assumption made is that the quantile restriction holds:

In general, the 8th sample quantile (0 <8 < 1) of'y, say pe, solves
mtffl{z-f,yﬁb 8|y — bl + Dimyen (1— @)y — bl }: (6)

The analogue of the linear model for the 8th quantile is defined in a similar manner.

That is, Be, the estimator for Be in (6)-termed the eth quantile regression solves

192 http://ijssr.macrothink.org



ISSN 2327-5510

\ M ac rot h i n k International Journal of Social Science Research
A Institute ™ 2025, Vol. 13, No. 1

M {Eigeatp O1%— X1+ Biaatp (1= Oy~ xiB1} =min 2 XL, po(us), (7

where Pe(L) = (e -/(A< 0)) A is the check function, and/(-) is the usual indicator function.

The oth quantile regression problem in (7) can be rewritten as
mﬁg'niz"f:l (@ —1/2+ 1/2sgn (¥ — x;0) )(ye — x;b) (®)

The K X 1 vector of first-order conditions (F.0.C.) for the problem in (8) is given by

1n L 1 _
;Z£=]‘ (ﬁ —zt: san(yr—x;g*-a}) % =0 ©)

In fact, it can be shown that the F.O.C., as specified in (9), implies a moment function which
fits into the GMM framework. Define the moment function as

Yy B) = ( . S+ m} (10)

It is straightforward to show that under certain regularity conditions E [WY(Xi, yi, Be)] = 0.
This establishes the validity of ¥ (¢) in (10) as a moment function. The GMM framework can
be used, therefore, to establish consistency and asymptotic normality of e, the estimator of
Be Specifically, under certain regularity conditions, it can be shown that

VAi(Be — Be) > (11)

Where:

-1 —
Ao = 8(1—0)(E £, (0 1 x)2x]])  Elex/1(E[fie (0 | x)xex]) ™ (12)
f /(O] x) = fu(O) with probability 1 (namely, the density of the error term y evaluated at O
is independent of x), then A9 in (12) simplifies to

Ao =2 Elxa]) ™ (13)

4. Results
4.1 Descriptive Statistics

The analysis commences with an initial evaluation of the variables through descriptive
statistics. Table 2 provides a concise summary of this analysis, detailing the distribution of the
variables based on their mean, median, standard deviation, minimum, and maximum values.
Furthermore, the table includes the Jarque-Bera test, which is used to examine whether the
variables follow a normal distribution.

193 http://ijssr.macrothink.org



ISSN 2327-5510

\\ M ac rot h i n k International Journal of Social Science Research
A Institute ™ 2025, Vol. 13, No. 1

Table 2. Summary of Descriptive Statistics

Variables Description Obs Mean Std. Dev. Min Max J-B test
SSG (%) 36 5.590846 6.344107 -9.48128  18.1391 3.47
GXE (%) 36 18.13362 4.299606 6.082 24.5424 9.627**
TO (%) 36 160.9495 35.98253 104.683 220.407 2.681
POP (%) 36 2.275809 0.5804943 1.19986 3.01956 3.525
GFCF (%) 36 26.67556 5.103807 17.8357 37.7905 3.536
INF (%) 36 2.329145 1.533117 -1.1387 5.44078 0.4878
1QI (0-10) 36 5.676266 6.437707 4.6 7 1.853

Table 2 provides a comprehensive statistical summary of the variables used to examine the
interaction effects between government expenditure on education and institutional quality on
the varying growth rates within the service sector. The dataset comprises observations from
36 entities, forming a robust foundation for analyzing the key variables. The mean growth
rate in the service sector is 5.590846, reflecting a nuanced variation in sectoral growth
patterns. The standard deviation of 6.344107 reveals substantial variability in growth rates,
suggesting that factors beyond government spending on education and institutional quality
influence sectoral performance. Government expenditure on education, with a mean of
18.13362% and a relatively modest standard deviation of 4.299606, indicates a consistent
level of public sector investment across the dataset. This consistency is essential for
evaluating both the direct and interactive effects of government spending on service sector
growth. In contrast, the Institutional Quality Index has a mean value of 5.676266, classified
as moderate to slightly low, and a standard deviation of 0.6437707. This suggests some
variability in the quality of institutional frameworks, which could significantly affect the
effectiveness of government expenditure in fostering growth within the service sector. The
study also incorporates other critical economic indicators, such as trade openness, gross fixed
capital formation, and inflation. The descriptive statistics offer valuable insights into the
economic and institutional factors that shape the growth rates of various sectors. Notably, the
Jarque-Bera test results indicate that government spending on education significantly deviates
from a normal distribution, in contrast to the other variables. The presence of a non-normal
distribution in the sample data further justifies the use of quantile regression, which is
well-suited for handling such data irregularities (Mishra et al., 2019).
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4.2 Discussion of Results
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Table 3. Quantile regression result estimate

Variables Without Interaction Term With Interaction Term
€] () 3) “4) (%) (6)
25t 50t 75 25t 50t 75t
L.SSG 0.723%** 0.416%** 0.270%** 0.610%** 0.770%** 0.270%**
(0.0852) (0.0535) (0.0561) (0.0599) (0.0434) (0.0650)
GXE -0.0866** -0.0840%** -0.108*** -0.639%** -0.637*** -0.577***
(0.0274) (0.0172) (0.0181) (0.0921) (0.0668) (0.0999)
TO 0.0985%** 0.0342%* 0.0470** 0.0276 0.0313** 0.0489**
(0.0261) (0.0164) (0.0172) (0.0184) (0.0134) (0.0200)
POP -5.343%* -1.463 -1.881* -2.953%* -0.441* -0.551*
(1.6879) (1.0608) (1.1115) (1.1863) (0.8597) (1.2858)
GFCF 0.808*** 0.764*** 0.723*** 0.581*** 0.260** 0.536**
(0.2100) (0.1320) (0.1383) (0.1476) (0.1070) (0.1600)
INF -0.545 -0.364* -0.253* -0.0155 -0.807*** -0.898**
(0.4377) (0.2751) (0.2882) (0.3415) (0.2475) (0.3702)
1QI 0.565%** 0.429%** 0.315%** 1.807*** 1.709%*** 1.43]%%*
(0.1063) (0.0668) (0.0700) (0.2054) (0.1489) (0.2226)
ITRC(GXE*IQI) 0.00763***  0.00798***  0.00659***
(0.0012) (0.0008) (0.0013)
N 36 36 36 36 36 36

Note. Standard errors in brackets * p < 0.1, ™ p < 0.05, ™ p <0.

Table 3 presents the results of the Dynamic Quantile Regression analysis. The first three
columns (1, 2, and 3) correspond to non-interaction models at the 25th, 50th, and 75th quantiles,
respectively, while columns (4, 5, and 6) represent interaction models for these same quantiles.
The findings from the non-interaction models indicate that the lagged dependent variable
(SSGt-1 = LAGLSSG) is positive and statistically significant at the 1% level across all
quantiles, justifying the use of a dynamic (self-reinforcing) model (Aziz, 2018; Mina, 2012).
This suggests that previous growth in the service sector is an important determinant of future
growth. Additionally, the use of quantile regression across different quantiles provides a
deeper understanding of the dynamic nature of growth within the service sector, enabling the
assessment of how past growth influences current performance under various sector conditions.
Furthermore, the interaction models demonstrate positive effects across all quantiles in
columns (4, 5, and 6), with statistical significance at the 1% level. The positive coefficients at
these quantiles indicate that growth in previous periods contributes positively to current growth,
likely due to accumulated experience, improved efficiencies, and increased investments
stemming from earlier successes. This is consistent with growth theories that emphasize the
importance of past performance in fostering future growth (Romer, 1986).

Regarding the impact of government expenditure on education (GXE), the primary variable of
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interest, the results show a negative effect on service sector growth (SSG) across all quantiles.
However, the significance of this effect varies, with Column 1 exhibiting significance at the
5% level, while Columns 2 and 3 show significance at the 1% level. Additionally, the negative
coefficients increase exponentially across quantiles, confirming the worsening negative impact
of spending as it rises. The coefficients for the 25th, 50th, and 75th quantiles are -0.0866,
-0.0840, and -0.108, respectively, suggesting that at higher levels of growth, the service sector
may better mitigate the negative effects of government spending. Nonetheless, these results
imply that higher levels of government spending on education are associated with slower
growth in the service sector, potentially due to inefficiencies in spending allocation and the
ineffectiveness of related policies. These findings are consistent with research by Tanzi et al.
(1997) and Hanushek and Woessmann (2007) and Saad et al. (2009), which concluded that
inefficient education spending can hinder economic growth. In the interaction models,
Columns 4, 5, and 6 similarly show a negative effect across all quantiles, further confirming the
adverse impact of government spending. The coefficients for the 25th, 50th, and 75th quantiles
in these models are -0.639, -0.637, and -0.577, respectively, all statistically significant at the
1% level.

Turning to the control variable, trade openness (TO), the results reveal varying significance
across quantiles in the non-interaction models. In the 25th quantile (Column 1), trade openness
has a positive effect on service sector growth, statistically significant at the 1% level. This
suggests that the service sector benefits more from trade openness at higher growth rates, with
increased market access, reduced trade barriers, and deeper global integration fostering greater
growth. However, the 50th and 75th quantiles show a positive effect at the 5% significance
level, with coefficients of 0.0342 and 0.0470, respectively. While trade openness still has a
positive effect at slower growth rates, its influence diminishes. These findings highlight the
advantages of trade openness, including improved market access, competitive pressures, and
the influx of foreign capital and expertise, which stimulate growth. These results align with
several studies that suggest varying effects of trade openness on economic growth
(Huchet-Bourdon et al., 2018; Keho, 2017; Nannicini & Billmeier, 2011). In the interaction
models, the effect of trade openness varies. The coefficient in Column 4 for the 25th quantile
shows a positive but statistically insignificant effect, possibly due to insufficient global market
integration, high trade barriers, and limited trade facilitation. In contrast, the 50th and 75th
quantiles show a positive effect, significant at the 5% level, underscoring the catalytic role of
trade openness in service sector growth by offering larger markets, economies of scale, and
technology transfer.

Regarding population (POP), the coefficients across quantiles provide insights into the
relationship between population dynamics and service sector performance. The quantile
regression model offers a detailed view of this effect across the spectrum of sector growth. The
interaction models consistently show negative coefficients across all quantiles, with the 25th
quantile in Column 1 showing a coefficient of -5.343, statistically significant at the 1% level.
Although the other quantiles show varying statistical significance, the negative effect persists,
suggesting that population growth poses challenges to the service sector. This may arise from
increased demand for services that exceeds the sector's capacity to deliver efficiently,
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potentially leading to resource strain, congestion, and diminished service quality. These
findings align with literature that highlights the pressure population growth can place on public
services (Barlow, 1994; Degu, 2019; Loiboo et al., 2021). In the interaction models, the
negative effect remains across all quantiles, albeit with varying degrees of significance,
suggesting that the service sector struggles to absorb the demands of a growing population,
especially in less developed or underperforming segments.

The analysis of non-interaction quantile models on Gross Fixed Capital Formation (GFCF)
reveals increasingly positive coefficients across all quantiles, from the 25th to the 75th, with
statistical significance at the 1% level. This highlights the importance of investments in
physical capital for driving service sector growth at all stages. The consistent positive
relationship between GFCF and sector growth suggests that capital formation, including
investments in machinery, equipment, and infrastructure, is crucial for productivity and growth.
This finding is supported by economic literature emphasizing the role of physical capital in
driving sectoral growth (Gibescu, 2013; Zahir et al., 2020). Interaction models also show a
positive effect across all quantiles, with statistical significance varying. Column 4 shows
significance at the 1% level for the 25th quantile, indicating substantial benefits from capital
formation during periods of high growth. The 50th and 75th quantiles show positive effects,
significant at the 5% level, with coefficients of 0.260 and 0.536, respectively, indicating that
while capital formation remains beneficial, its impact slightly fluctuates as sector growth
slows.

In terms of inflation, the non-interaction models show varying effects across periods. Column
(1) indicates a negative, statistically insignificant effect of inflation on service sector growth
with a coefficient of -0.545. In Columns (2) and (3), inflation has negative effects at the 10%
significance level, with coefficients of -0.364 and -0.253, respectively, suggesting that
inflation’s negative impact becomes more pronounced during periods of slower growth and
higher inflation. These results are consistent with studies indicating that inflation creates
uncertainty and suppresses consumer purchasing power, thereby hindering growth
(Baharumshah et al., 2016; Barro, 2020). In the interaction models, inflation also shows
negative effects across all quantiles. Column (4) shows a negative effect, but it is not
statistically significant, while Columns (5) and (6) reveal negative effects at the 1% and 5%
levels, respectively. This suggests that, when considering interaction effects, the negative
impact of inflation on service sector growth becomes more evident. These results align with
studies indicating that high inflation hinders investment, reduces consumer spending, and leads
to inefficiencies in resource allocation (Masimba et al., 2021; Shahbaz, 2013).

Finally, the analysis of institutional quality (IQI) across non-interaction quantile models
reveals a positive effect on service sector growth at all quantiles. Specifically, Columns 1, 2,
and 3 show coefficients of 0.565, 0.429, and 0.315, respectively, all statistically significant at
the 1% level. These results underscore the critical role of institutional quality in fostering
economic growth by creating effective legal and regulatory frameworks that promote market
efficiency, protect investors, and allocate resources efficiently. Conversely, weak institutions
hinder growth by increasing uncertainty and transaction costs (Byaro et al., 2024; Klein, 2005;
Knack & Keefer, 1995b). Interaction models confirm these results, with Columns 4, 5, and 6
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showing increasingly positive effects on service sector growth, all significant at the 1% level.
The coefficients of 1.807, 1.709, and 1.431 in these columns emphasize the importance of
high-quality institutions in facilitating economic transactions and promoting an environment
conducive to investment and innovation.

The interaction effect between government expenditure on education and institutional quality
(INTC GXE&IQI) on service sector growth (SSG) provides a comprehensive analysis of how
these two factors interact to influence sectoral growth. Across all quantiles (25th, 50th, and
75th), the interaction results consistently show positive coefficients, statistically significant at
the 0.001 level. These findings underscore the synergistic relationship between government
spending on education and institutional quality, indicating that the effectiveness of education
spending in fostering service sector growth depends heavily on the quality of institutions.
Strong institutions enhance the impact of government expenditure by ensuring efficient use of
resources, thereby fostering a more conducive environment for growth. This aligns with
existing literature emphasizing the crucial role of institutions in maximizing the effectiveness
of public spending (Aixala et al., 2008; Butkiewicz & Yanikkaya, 2006; Mehmood et al., 2023).
The positive interaction between government expenditure and institutional quality suggests
that the service sector grows more effectively when these two factors are aligned, supporting
the view that well-functioning institutions amplify the growth effects of public spending.

5. Conclusion

This study examines the impact of government spending on education and institutional quality
on the growth of Malaysia’s service sector, which plays a crucial role in the country’s
economic expansion. As the largest sector of the national economy, the service sector accounts
for 54% of Malaysia’s gross national product and attracts the largest share of investments. To
gain a more comprehensive understanding of the relationship, a regression model is applied at
three different quantiles—25%, 50%, and 75% —providing detailed, accurate, and reliable
results.

The findings show that government expenditure on education (GXE) has a negative and
statistically significant effect on service sector growth across all quantiles, both in the
interaction and non-interaction models. This suggests that inefficiencies in the targeting and
quality of government spending may be contributing to slower sectoral growth. Conversely,
the interaction between government expenditure on education and institutional quality (INTC
GXE&IQI) demonstrates a consistently positive effect on service sector growth at all quantiles,
with statistical significance at the 1% level. This result highlights the importance of a strong
institutional framework in amplifying the effects of government spending, indicating that the
effectiveness of education spending is enhanced when institutions are of high quality.

Based on these findings, several policy implications emerge. Policymakers should prioritize
improving institutional quality to mitigate the slowdown in service sector growth. As our
results suggest, this can be achieved by addressing challenges such as combating corruption,
ensuring adherence to laws and regulations, improving the quality of the bureaucracy, and
fostering political stability and a favorable investment climate. These efforts are essential to
ensure that the substantial government spending Malaysia has seen in recent years is used more
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effectively to support sustainable growth in the service sector.
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Notes

Note 1. SSG = service sector growth, GXE = government expenditure on education, TO =
trade openness, POP = population growth rate, GFCF = gross fixed capital formation, INF =
inflation rate, IQI = institutional quality index.
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