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ABSTRAK

Sektor ICT merupakan salah satu sektor yang paling pesat berkembang dalam
pasaran Malaysia, menyumbang 22.6 peratus daripada Keluaran Dalam Negara
Kasar (KDNK) negara (2020) dan dijangka mencapai 25.5 peratus menjelang 2025.
Menurut laporan dari Global Data Market Opportunity Forecasts, Malaysia dijangka
mencapai $25.2 bilion dalam perbelanjaan ICT menjelang 2023. Pertumbuhan positif
adalah sejajar dengan fokus utama kerajaan dalam memperkasa ekonomi digital,
yang akan mengukuhkan pertumbuhan ekonomi negara di bawah Rancangan
Malaysia Ke-12 (RMK-12) 2021-2025 untuk memulihkan pertumbuhan melangkaui
pandemik COVID-19. Bidang pertumbuhan utama dalam sektor ICT termasuk
pengkomputeran awan, analisis data, penyimpanan, keselamatan siber,
penyumberan luar proses perniagaan dan mobiliti. Peningkatan dalam penggunaan
dan pengeluaran ICT membawa kepada pertumbuhan ekonomi yang positif.
Sementara itu, pertumbuhan ekonomi ialah peningkatan kuantiti barangan dan
perkhidmatan yang dihasilkan untuk negara dalam satu tempoh masa dan biasanya
diukur dengan KDNK. Pada masa hadapan, industri ICT akan berkembang seiring
dengan kemajuan teknologi yang pesat kerana teknologi semakin bertambah baik.
Adalah penting untuk memberi maklumat tentang prestasi ICT. Oleh itu, kertas kerja
ini bertujuan untuk mengkaji hubungan antara beberapa pembolehubah, iaitu ICT
perdagangan import, ICT perkhidmatan, dan ICT KDNK untuk Malaysia, yang
diperoleh daripada Jabatan Perangkaan Malaysia. Kajian ini menggunakan data siri
masa suku tahunan dari S1 2015 hingga S1 2022. Selepas menjalankan ujian punca
unit dan ujian kointegrasi Johansen, didapati model "Unrestricted Vector
Autoregressive (UVAR)" adalah sesuai untuk mengkaji hubungan tersebut. Keputusan
menunjukkan bahawa ketinggalan empat KDNK ICT dan Import perdagangan ICT
adalah signifikan secara statistik dalam mempengaruhi KDNK ICT. Dalam analisis
penguraian varians, ICT perdagangan import adalah peramal yang baik bagi ICT
KDNK. Berdasarkan penemuan, beberapa cadangan dikemukakan untuk
meningkatkan industri ICT dan meningkatkan pertumbuhan ekonomi.
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ABSTRACT

The ICT sector is one of the fastest-growing in the Malaysian market, accounting for
22.6 per cent of the country's Gross Domestic Product (GDP) in 2020, with expectation
to reach 25.5% by 2025. According to a report from Global Data Market Opportunity
Forecasts, ICT spending in Malaysia will reach $25.2 billion by 2023. This positive
growth is in line with the government’s main focus on empowering the digital economy,
to drive economic recovery under the 12t Malaysia Plan (12MP) 2021-2025. Leading
growth areas in the ICT sector include cloud computing, data analytics, storage,
cybersecurity, business process outsourcing, and mobility. Increased use and
production of ICT contribute to positive economic growth. Economic growth, often
measured by GDP, is the increase in the quantity of goods and services produced by
a country over a period of time. In the future, the ICT industry is expected to grow as
technology rapidly advanced. This paper examines the relationships between import
trade ICT, services ICT, and Malaysia’s ICT GDP. The data is obtained from the
Department of Statistics Malaysia. This study employs quarterly time series data from
Q1 2015 to Q1 2022. After conducting a unit root test and a Johansen cointegration
test, the results showed that the "Unrestricted Vector Autoregressive (UVAR)" model
was suitable to study the relationship. The findings reveal that the fourth lag of GDP
ICT and import trade ICT were statistically significant in influencing GDP ICT. Variance
decomposition analysis further suggests that ICT import trade is a strong predictor of
ICT GDP. Based on these results, several suggestions are made to enhance the ICT
industry and stimulate economic growth.

Keywords: ICT, Economic Growth, Unrestricted Vector Autoregressive, and Variance
Decomposition
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1. INTRODUCTION

The ICT sector is one of the fastest-growing in the Malaysian market. Its contribution
to the economy includes ICT trade, ICT services, content and media, and
e-commerce across various industries. Increased use and production of ICT have
been linked to positive economic growth. Today, ICT goods are essential to daily life,
driven by technological advancements that have led to the development of numerous
ICT devices. The leading growth areas in the ICT sector include cloud computing, data
analytics, storage, cybersecurity, business process outsourcing and mobility.
According to the Department of Statistics Malaysia (DOSM), ICT contribution to GDP
increased steadily, reaching 22.6% in 2020, with projections to reach 25.5% by 2025.
This positive growth aligns with the government’s focus on empowering the digital
economy, as outlined in the 12th Malaysia Plan (12MP) 2021-2025, aimed at driving
economic recovery following the COVID-19 pandemic.

Yoon (2009) examined the relationship between ICT goods imports on economic
growth in Asia-Pacific countries from 2005 to 2016, using a static panel data
technique. This study specifically distinguishes between High Income Countries
(HICs) and Low Income Countries (LICs) to analyze how income levels impact this
relationship. The analysis also considers differences between HICs and LICs to
provide deeper insights into the dynamics of ICT goods imports and growth. The
results indicate that ICT goods imports have a significant positive effect on economic
growth, whereas ICT goods exports show a positive but statistically insignificant
impact. When disaggregating the data, ICT goods imports were found to spur growth
in LICs but not in HICs. Additionally, domestic investment and life expectancy were
shown to positively influence economic growth in both HICs and LICs. Based on these
findings, increased ICT imports can directly stimulate economic growth in lower-
income countries.

Three empirical studies conducted by Vu (2011) offer extensive documentation of ICT
contribution to growth between 1996—-2005 period. Vu (2011) examined data from 102
economies and found that information and communication dissemination affect
economic growth. Later, Vu (2013) explored this relationship in Singapore and found
that investment in technology enhances economic growth.

Shahiduzzaman & Alam (2014) invesgated the role of investment in information
technology on economic output and productivity in Australia over the period 1975—
201. Using simultaneous equation modelling they explored the causality between
information technology capital deepening, labour productivity and technical progress.
The study found that technological change has played a positive role in Australian
economy growth over the last four decades.

2. METHODOLOGY

This study aims to examine the relationship between Malaysia's ICT GDP and key
variables, import trade ICT and services ICT. The future effects of ICT import trade on
ICT GDP. The study uses quarterly data from Q1 2015 to Q2 2022 (30 observations)
obtained from the Department of Statistics Malaysia DOSM. The main hypothesis of
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this paper is that the relationship between GDP and related variables, such as ICT
import trade and ICT services, is positive and significant.

To investigate the stationary of the variables, the Augmented Dickey-Fuller (ADF) unit
root test was used. After determining the stationarity, the optimal lag length was
chosen using the sequential modified LR test statistic (LR). The cointegration
technique was then applied to examine the long-run equilibrium relationships among
the variables. The cointegration results will illustrate the presence of the long-run
relationship between these variables, which will then determine the following
appropriate analysis technique. The methods used in this study were based on
cointegration and Vector Autoregressive (VAR). This technique determines whether
the linear combination of non-stationary series has a long-term equilibrium
relationship.

The study adopts the Johansen test to examine whether the linear combination of non-
stationary series has a long-run equilibrium relationship. In this study, a simple
Unrestricted Vector Autoregression (UVAR) of GDP ICT, import trade ICT and
services ICT was assumed. The UVAR model specification is as follows:

A
Aye = Bro+ Bi1lYeoq + BioAXy,_, + BishXy, , + 7 ; €] ~N(0,07)

Where Y is the GDP ICT as dependent variable while, X1 is the Import trade ICT, and
X2 is the Services ICT as independent variable. The coefficient of 8, is a constant

term and £ is the error term.

When the data is stationary at the same order but not at the same level, the Johansen
test can be applied. If the Johansen test indicates no cointegration, only the short-run
model (i.e., unrestricted VAR) should be estimated. Diagnostics tests were also
conducted to check whether the unrestricted VAR model is acceptable (i.e., residual
normality, serial correlation, and heteroscedasticity). Variance Decomposition (VD)
was also used to examine in the future whether the independent variables will impact
GDP ICT.

3. RESULTS

Based on the Pearson correlation analysis used to study linear association between
the variables, the results showed a strong positive correlation between GDP ICT,
import trade ICT, and Services ICT (r = +0.86, r = +0.97).

Unit root test

Although time series data are frequently non-stationary, the assumption of stationarity
of the regressors and the regress is critical for the use of the Least Squares estimators.
Time series data on all variables included in the model is required to be stationary in
order to carry out a joint significant test on the lags of the variables. The unit root test
showed that, all the studied variables had a stationary level at the second difference
except for Services ICT (stationary at first difference). So, GDP ICT and import trade
ICT were stationary at order (2). Since services ICT was stationary level at the first
difference, hence this variable was omitted.
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Optimal lag selection

The optimum or appropriate lag length for the VAR model was concluded based on
the VAR lag order selection results. Based on the sequential modified LR test statistic
(LR), the researcher concluded that the model fit well at lag 4.

The Johansen Cointegration test

Studies have demonstrated that a long-term combination of stationary processes can
be non-stationary. If there is an equilibrium or long-run relationship between two
variables, cointegration exists. The Johansen maximum likelihood technique was used
in this study to check for cointegration. The maximum-eigen value test and the trace
statistics were both employed by the researcher, even though the maximum-eigen
value test is assumed to be more resistant to skewness and excess kurtosis in
residuals. However, the Johansen maximum likelihood approach is claimed to be
preferable to the other methods due to its characteristics. Table 1 shows the results of
the trace and max statistics, respectively. The Max-eigenvalue test and trace test
indicate no co-integration at the 0.05 level.

Table 1. Johansen cointegration test result

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistics Critical value Prob.**
None 0.136 4.221 15.495 0.885

At most 1 0.005 0.142 3.841 0.706

Source: Author’s computation

Hypothesized Max-Eigen 0.05

No. of CE(s)  Statistics Critical value Prob.**
None 4.080 14.265 0.851

At most 1 0.142 3.841 0.706

Note. Max-eigen value test and Trace test indicates no cointegration at the 0.05 level
Source: Author’s computation
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Unrestricted VAR analysis

VAR analysis results is shown in table 2:

Interpretation:

Note.

The VAR estimates indicate that GDP ICT was negatively and significantly
affected by its own second lag. One per cent increase in GDP ICT lag two,
which will result in GDP ICT itself by -0.18 per cent (p < 0.05).

However, GDP ICT was positively and significantly affected by its own fourth
lag. One per cent increase in GDP ICT lag four, which will result in GDP ICT
itself increased by 1.05 per cent (p<0.05).

Meanwhile, import trade ICT lag 1 was positively and significantly influenced to
GDP ICT. One unit increase in Import trade ICT lag one, which will result in
GDP ICT increasing by 0.08 per cent (p<0.05).

Import trade ICT was negatively and significantly affected by its own third lag.
One unit increase in Import trade ICT lag three, which will result in GDP ICT
decreasing by -0.05 per cent (p<0.10).

R2=0.999 Prob. (F-statistic) = 0.000 < 0.05

The estimate of the coefficients of multiple determination R? of the model is
0.99, indicating that the GDP ICT was largely explained by the Import trade
ICT.

Table 2: Unrestricted VAR test result

Coefficient Std. Prob. R-square/
Error F-stats

GDPICTlag2 -0.180 0.073 0.023*
GDPICTlag4 1.051 0.065 0.000* R2=0.999
Import ICT lag 1 0.077 0.017  0.000* F stats =0.000
Import ICT lag 3 -0.050 0.028 0.096**
Import ICT lag 4 0.040 0.024 0.106
Constant 0.370 0.041 0.000

Note. *Significance at the 5% level (p<0.05). **Significance at the 10% level (p<0.10).
Source: Author’s computation

Diagnostic test

The level of significance was set at 0.05 for the normality test. The normality
test is based on the probability figures from the Jarque-Bera test = 0.86, which
is greater than the p-value. Therefore, the assumption of normality is fulfilled.
The serial correlation test, Breusch-Godfrey Serial Correlation Lagrange
multiplier (Table 3), was used and the result showed no serial correlation
existed (p-value> 5%).

Meanwhile, to test the heteroscedasticity problem in this model, the Breusch-
Pagan-Godfrey test (Table 4) was conducted, which resulted in no
heteroscedasticity existing (p-value> 5%).
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Table 3: Breusch-Godfrey Serial Correlation LM Test

F-statistics 0.384 Prob. F (4,16) 0.817
Obs*R-squared 2.280 Prob. Chi-Square (4) 0.684
F-statistics > 5% 11 Bound significant level.
Source: Author’s computation

Table 4: Breusch-Pagan-Godfrey test Test

F-statistics 0.821 Prob. F (5,20) 0.549
Obs*R-squared 4.426 Prob. Chi-Square (5) 0.490
Scaled explained SS 2.205 Prob. Chi-Square (5) 0.820

Source: Author’s computation
Variance decomposition

Apart from the VAR model, this study is also intended to study variance
decomposition. A ten-year period was selected. The results are shown in Table 5.

Table 5: Variance Decomposition (VD) of GDP ICT

Period S.E GDP ICT Import ICT
1 0.005 100.000 0.000
2 0.007 58.259 41.741
3 0.008 52.398 47.602
4 0.008 51.196 48.804
5 0.010 61.033 38.967
6 0.012 49.590 50.410
7 0.013 45.065 54.930
8 0.013 44.491 55.519
9 0.014 49.648 50.352
10 0.015 45.687 54.313

Source: Author’s computation

GDP ICT variation decomposition:

¢ Inthe short-run (period one), 100 per cent of the forecast error variance in GDP
ICT is explained by GDP ICT itself. The contribution of GDP to ICT is strongly
endogenous. In the long-run (quarter ten), the influence of GDP ICT on itself
decreases significantly to 45.68 per cent.

e Import ICT contributes zero per cent of forecast error variance in the short run,
but increases significantly to 54.31 per cent (quarter ten). Hence, Import trade
ICT is a good predictor for GDP ICT.
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4. DISCUSSION AND CONCLUSION

The results of the unrestricted VAR model show that ICT GDP is significantly
influenced by both its own lags and ICT import trade. The findings suggest that ICT
GDP has a positive relationship with its fourth lag, indicating that past performance of
the ICT sector positively impacts future growth. Specifically, a 1 per cent increase in
ICT GDP lag 4 leads to a 1.05 per cent increase in ICT GDP. However, the second
lag shows a negative relationship, which may indicate short-term fluctuations that
negatively impact subsequent periods.

ICT import trade also plays a crucial role in determining ICT GDP. The first lag of ICT
import trade has a positive and significant effect on ICT GDP, demonstrating that
increased import trade activities positively contribute to economic growth in the ICT
sector. A 1 per cent increase in ICT import trade lag 1 results in a 0.08 per cent rise in
ICT GDP. However, the third lag of ICT import trade shows a negative effect,
suggesting that prolonged increases in ICT import trade might have diminishing
returns or short-term adverse effects on GDP.

The variance decomposition analysis further reinforces the importance of ICT import
trade in driving long-term growth. While ICT GDP initially explains 100 per cent of the
forecast error variance in the short run, its explanatory power decreases over time. By
the tenth quarter, ICT GDP contributes only 45.68 per cent of the forecast error
variance, while ICT import trade increases its contribution to 54.31 per cent. This
finding highlights the growing importance of ICT import trade in shaping Malaysia’s
ICT GDP in the long run.
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