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Abstract: The construction sector exerts an exceptional impact on economic development all over
the world. Adequate buildings and infrastructures made by the construction sector ensure that a
country reaches certain targets like social development, industrialization, freight transportation,
sustainable development, and urbanization. This study aims to determine the construction sec-
tor’s connectivity with other sectors through complex linkages that contribute immensely to the
economy and gross domestic product (GDP). The data were collected from the Department of Statis-
tics Malaysia and the World Bank from the year 1970 to 2019, and the Pearson correlation test,
the cointegration test, and the Granger causality test were conducted. The vector error correction
model (VECM) was created for short-term and long-term equilibrium analysis and impulse response
function (IRF) was performed to study construction industry behavior. Afterwards, the forecasting
was done for the year 2020 to 2050 of the Malaysian economy and GDP for the required sectors.
It was revealed that some sectors, such as agriculture and services, have forward linkages while
other sectors, such as manufacturing and mining, are independent of construction sector causality,
which signifies the behavior of the contributing sectors when a recession occurs, hence generating
significant revenue. The Malaysian economy is moving towards sustainable production with more
emphasis on the construction sector. The outcome can be used as a benchmark by other countries to
achieve sustainable development. The significance of this study is its usefulness for experts all over
the world in terms of allocating resources to make the construction sector a sustainable sector after
receiving a shock. A sustainable conceptual framework has been suggested for global application
that shows the factors involved in the growth of the construction industry to ensure its sustainable
development with time.

Keywords: construction sector; economy; intersectoral linkages; VECM; forecasting; sustainable development

1. Introduction

A country’s prosperity is linked to its economic growth where all the sectors, such
as primary, secondary, tertiary, and quaternary sectors, contribute to stabilizing the econ-
omy [1,2]. The construction sector has prime importance that signifies the prosperity,
health, and quality of life for the country’s citizens [3,4]. The construction sector acts as
a backbone of the economic growth of any country, therefore, it influences every sector’s
role on all levels in an economy [5,6]. Developing countries are mostly dependent on
the construction sector to implement their sustainable development [7,8]. The construction
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sector exerts a direct influence on social and economic development in money circula-
tion [9]. Therefore, the absence of adequate building infrastructure results in undergrowth
of a country’s sectors, an underdeveloped economy, a substandard level of living, and
imbalanced income distribution, which are the contributing factors towards a country’s
economic failure [10,11]. The effective management of the construction sector results in
improved life quality, including boosted tourism, sustainable environment, money circula-
tion, and job creation throughout the country [12,13]. In the economy, the gross domestic
product (GDP) plays a vital role in balancing various sectors. Overall, the construction
sector accounts for USD 1.7 trillion worldwide, and in most countries, it impacts 5–7% of
the total GDP [14]. The construction sector contributes significantly to the national GDP,
thus the need for development in this sector is important [15].

It has been reported that most countries are investing in research and development
(R&D) to develop sustainable techniques for the construction sector [16]. Hence, revolu-
tionizing the construction sector will ensure sustainable development [17]. Any variation
in the construction sector will have a direct influence on all the related sectors [12,18,19].
The construction sector has a significant role in the economy, therefore, its influence in
a country’s economy is associated with forward and backward linkages with other sec-
tors [17]. These linkages with other sectors are dependent on performance, therefore, a
change in any of the sectors will have significant repercussions on the country’s econ-
omy [20]. Thus, the construction sector has a considerable influence on the socio-economic
aspects of any nation [21].

It is estimated that one-third of countries depend on resources which are necessary
for social and economic development [22,23]. However, establishing sustainable goals
does not require a significant workforce or abundance of resources, rather, it requires
technological innovation, resourceful use of the materials, and smart industrial processes
in developing and developed countries [24]. In developing countries, the construction
sector is greatly influenced by globalization, as most of the complex, innovative techniques,
and skilled manpower required for sustainable development are not available in the
local market, therefore, they have to depend on the inescapable fact of globalization [25].
Most developed countries have norms that are no different from those of others, for
example, in the construction sector, most practices in developing countries are influenced by
the practices followed in developed countries [26]. Therefore, the conventional method of
construction is still in effect in commonwealth countries [27,28].

The Malaysian construction sector (MCS) is facing various problems, like shortages
of manpower, environment solutions, quality of the work, and a dearth of productivity,
which have raised many challenges [29,30]. One of the contributing factors that hinders
the performance of the construction sector in Malaysia is the conventional construction
approach. The country must shift to modern construction technology like Hong Kong,
Singapore, and the United Kingdom (UK) [31]. There is an absence of a framework to
enhance the competitiveness, resource allocation, and funding laws, hence the quality level
decreases in the national and international market [32]. The new challenges that the MCS
is facing are: slow progress in terms of sustainability, excessive and unregularized use
of resources, the absence of construction techniques causing less pollution, and energy
efficiency [30]. The R&D for the construction sector in Malaysia is mostly carried out by
educational institutes, which is not scalable to practical uses as per construction require-
ments [33]. The lack of a fair bidding process and transparent tendering [34] and the failure
of timely release of funding [35] have contributed considerably to the underperformance
of the MCS. The minimum growth of overall GDP was recorded in quarter (Q)1’2019
at just RM 341.6 billion as compared to the maximum of RM 3701 billion in Q4’2019.
The percentage change shows a maximum growth of the Malaysian economy in Q3’2017,
while from Q1’2016 to Q3’2019, there was not such a significant change in the percentage
of overall GDP. However, a considerable fall in GDP production in Q1’2020 and Q2’2020
occurred because of the lockdown situation due to COVID-19, with a reduction of 17.1% in
Q2’2020, whereas in Q3’2020, a reduction percentage was recorded as being 2.7% [36].
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However, it should be noted that unseen events like the COVID-19 outbreak can
significantly affect the performance of the overall GDP as well as the contributing sectors.
The overall GDP began to crumble as COVID-19 started to show its effects. For comparison
purposes, it is evident that the Malaysian economy grew 3.6% in Q4’2019. With the effect
of lockdown in Malaysia after the first case of COVID-19 was reported, there was a fall in
the major sector of construction (CONST) and other sectors like services (SERV), man-
ufacturing (MANU), agriculture (AGRI), and mining (MINI) in Q1’2020, but the effects
were not quick as there was a surplus of material available in all sectors. The situation
got worse when the COVID-19 outbreak was prolonged and people were forced to stay in
their homes, which showed its repercussions in Q2’2020. With the prolonged lockdown,
there was a major decrease in the Malaysian economy, as it contracted to 17.1% in Q2’2020
due to the fall in construction GDP to 44.5%. Hence, it is clear that the suspension of
the construction industry is a major threat to the stability of the economy. At the end of
Q3’2020, the economy saw a smaller decline of 2.7% in the overall GDP of all the sectors.
In general, the effects of COVID-19 were not present in Q4’2019. The values are shown in
Table 1 [37–39].

Table 1. Sector-wise quarterly gross domestic product (GDP) of Malaysia.

Sector GDP in Q4’2019 GDP in Q1’2020 GDP in Q2’2020 GDP in Q3’2020

Construction 1.0% −7.9% −44.5% 12.4%
Services 6.1% 3.1% −16.2% −4.0%

Manufacturing 3.0% 1.5% −18.3% 3.3%
Agriculture −5.7% −8.7% 1.0% −0.7%

Mining −2.5% −2.0% −20.0% −6.8%

The above table shows the construction sector in comparison with the other sectors
because the construction sector is considered as the major sector of Malaysian GDP and it
has considerable volatility in the economy, therefore, MCS analysis was essential.

In Malaysia, the highest value of construction work was recorded in 2019, at ap-
proximately RM 146.37 billion. The value of construction work increased annually by
approximately RM 10 billion from 2012 to 2018 [40]. There is not much difference be-
tween the value of construction work in 2018 and 2019 because the Malaysian government
suspended construction activity to decrease debt. Since the classification of COVID-19
as a pandemic by the World Health Organization (WHO), most countries prepared for
nationwide lockdown, which disrupted the economy, social life, and caused the shutting
down of businesses. Among other sectors, the construction sector was also affected, which
resulted in financial implications, overrunning of costs, halted projects, delays in projects,
and loss of jobs [41]. Therefore, this research focused on studying the effects of shocks
on the construction industry and what short- and long-term policies have to be applied
to optimize the social and economic sustainability in the region. Moreover, this study
also provides an essential sustainable framework as a guideline for international applica-
tions in order to establish a sustainable construction industry. Due to such importance,
the following research questions were established:

1. In which direction does the construction industry move to recover from external
shocks and the time taken to regain its original position?

2. What short- and long-term policies and decisions will affect the behavior of construc-
tion to achieve sustainability?

3. What sustainable framework should be followed to achieve sustainability in the
construction industry that has global application?

The Granger causality test was used to assess the direction of the shock, which was
produced using the impulse response function (IRF). The short- and long-term policies
were assessed after creating a system of equations using the vector error correction model
(VECM). A sustainable framework was proposed based on the results of the IRF and VECM
along with its international applicability. The fundamental objective of conducting this
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study was to assess the role of the MCS in the prosperity of the Malaysian economy and
how any change in the growth of the construction sector would impact the behavior of
other sectors. This study addressed the issue of how much would the MCS be impacted
when there is a unit investment in other sectors and vice versa, and what long-term actions
the government should take to make the industry sustainable. The answer to this ques-
tion was found by using the identification of the linkage direction of the MCS and use of
the VECM equation by introducing a shock to study MCS behavior and assess the time
required to fully recover from any shock, like a recession or lack of investment. Addition-
ally, a conceptual framework was proposed to guide the governments of their respective
countries about the necessary steps that they should take to make the construction sector
shockproof or sustainable. Forecasting was performed to predict the sustainability of the
construction sector if the present condition prevailed in the MCS. The application of unit
shocks has never been tested in the construction sector which could move it one step closer
towards its goal to attain sustainability in the region. This study is beneficial in terms of
defining the socio-economical guidelines for the MCS to estimate the linkage model with
other sectors. The financial planners and policymakers of Malaysia can use the results of
this study to improve the construction sector by using advanced strategies, thus enabling
Malaysia to be a progressive and prosperous country by the year 2050.

2. Literature Review

Numerous studies have been conducted to study and highlight the issues that are
faced by the construction sector. VECM, regression, and Box–Jenkins methods were used
for analyzing and predicting the construction tender prices index (TPI) in the Hong Kong
market. With the value of mean absolute percentage error (MAPE) as 2.9%, it was found
that the VECM outperforms the other two methods in prediction in terms of short- and
long-term price movements [42]. The data from Melbourne and Sydney were used to
perform an econometric approach to study the short- and long-term construction prices
and their direction in Australia using the VECM and Granger causality test, respectively.
The linkages and diffusion patterns were found among six states and two territories. It was
concluded that there exists one returning diffusion path for every territorial market, hence,
the shares go back to the funding of the federal state [43]. The VECM, along with the Box–
Jenkins method and regression analysis, were put into use to predict the construction prices.
The models were evaluated using the predictive ability of Theil coefficients and MAPE with
values of 0 and 10%, respectively. It was found that the VECM with the inclusion of dummy
variables predicts the prices better than the other two models [44]. The data of construction
demand were obtained from the Australian Bureau of Statistics for the period of Q3’1998
to Q4’2013. The VECM indicated the links between the construction sector and state prices,
population, and unemployment. The MAPE value of the VECM was lowest among all
the other models, which was less than 10%, indicating robust reliable forecasting [45].
The forecasting of the cost of highway construction was performed based on the data
collected from the State Department of Transportation. The VECM illustrated that raw oil
and construction costs fit the diagnostics tests better. The presence of multivariate variables
significantly increased the accuracy of the results as compared to univariate forecasting
using the VECM [46]. The prices of construction materials like cement, steel, and asphalt
were forecasted based on the data of the United States of America (USA). The methodology
of the VECM was employed for examining short- and long-term effects on the mentioned
prices. Based on the lowest values of MAPE and Theil coefficients, the VECM with
asphalt prices outperformed the other variables [47]. The demand for construction workers
was forecasted based on the data of Q1’1983-Q3’2005 in Hong Kong. After using the
VECM as the method of analysis, it was revealed that labor skill and construction output
were the major factors that influence the employment opportunities in this sector [48].
The construction cost index (CCI) short- and long-term effects on the consumer price index
were tested and forecasting was performed using the unrestricted vector autoregression
(VAR) model. The model was found to accurately forecast the cost trends of construction
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based on the lowest values of the mean squared errors (MSEs) and the mean absolute errors
(MAEs) [49]. The construction material prices were generated for long-term effects using
regression methods and VAR. The method of forecasting indicated that the presence of
autocorrelation and higher values of R2 greatly affected the performance of VAR processes
like the VECM [50]. A study was conducted based on data from 2001 to 2006 of China, and
the real estate demand and construction demand were forecasted. Regression analysis and
cointegrating vectors were used for the purpose of forecasting It was found that economic
planning is the reason for the change in investments in the Chinese market [51]. Economic
development in developing countries saw a considerable rise without paying any heed
to sustainability, which resulted in global warming [52], increased CO2 emissions [53],
and the generation of hazardous waste emanating from construction machinery [52] and
steel [54] and cement manufacturing [55]. Based on the literature, there is an absence
of work proposing a sustainable framework for the construction sector. The current
practices of the construction sector of Malaysia were assessed for their sustainability based
on questionnaires and interviews. To enable the construction sector in Malaysia to be
fully sustainable, three major principles, namely environmental, social, and economic
development, are needed [56]. Sustainability in the Malaysian construction sector is
not new. Every skilled worker of construction sector is well aware of the sustainable
work protocols but they turn a blind eye due to its need of bigger workforce, initial high
costs and little acceptability in the traditional construction methods and absence of strict
legislation [57]. Currently, Malaysia is facing major problems regarding CO2 emissions and
sustainability, therefore, the inflation effects on CO2 emission were assessed. It was revealed
that due to the decrease in the rate of inflation, the construction sector flourished, however,
this poses a threat to the environment and has negative consequences for sustainability.
By following the proposed inflation rate and CO2 framework, Malaysia can overcome this
problem [58]. The need for sustainable construction in Malaysia will ensure less usage
of resources, reduced production costs, and holistic management of wastes. The lack of
government enforcement, tax exemptions, and low level of interest of stakeholders in
investing in sustainable processes and proper frameworks of sustainability are the reasons
that the Malaysian construction sector is lagging in sustainable construction processes [59].

3. Methodology

To summarize the methodological procedure, the acquired data were shaped into the
same base price index of constant year 2015. Later, the Pearson correlation test, unit root
test, optimal lag length, cointegration test, causality test, and vector error correction model
(VECM) steps were conducted. Furthermore, the forecast for the MCS was performed from
the year 2020 to 2050. This study adopts a quantitative approach where the forecasting
was performed on collected data of the Malaysian economy. Econometric and descriptive
analyses were performed simultaneously, which led to the conclusion.

3.1. Data Collection

The data collection of the contributions of the construction sector (CONST), agriculture
sector (AGRI), manufacturing sector (MANU), service sector (SERVC), and mining sector
(MINING) to GDP was done with the Department of Statistics Malaysia [60] and World
Bank Statistics from the year 1970 to 2019 [61]. The reason for selecting these variables
is that they are the major sectors of the Malaysian economy. Any change in these sectors
will show its effect on the national GDP of Malaysia. The data are in local currency units
(LCUs), i.e., in the constant year 2015, as presented in Appendix A.

3.2. Data Analysis

After the data collection, the Pearson correlation test was performed to find if any
correlation exists among the sectors. Then, the augmented Dickey–Fuller (ADF) test was
conducted to find the presence of the unit root. As the order of integration was the same,
the VECM was applied. The Granger causality test was conducted to find the direction of
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the dependence of each sector. The VECM equation was obtained along with coefficient
values. The IRF was used by giving a shock to the construction sector to find how other
sectors behave. Finally, forecasting from the year 2020 to 2050 was performed.

3.2.1. Initial Tests for Conducting Analysis

To assess the strength of any two variables, the Pearson correlation test was performed
by using Equation (1) between the MCS and other concerned sectors:

r =
n (∑ XY)− (∑ X)(∑ Y)√[

n (∑ X2)− (∑ X)2
]
[n( (∑ Y2)− (∑ Y)2)]

(1)

where X and Y are the variables, n shows the number of observations, and r is the correlation
coefficient.

For the determination of the presence of the unit root, the ADF test was used.
The added advantage of the ADF test is that if a correct lag order is identified, the ac-
curacy of the ADF test could be increased [62]. The mathematical form of the ADF test is
given in Equation (2):

∆Yt = α1 + α2 T + τ Yt−1 + γi ∑n
t=1 ∆Y t−1 + µt (2)

where Yt is the time series, ∆Yt = Yt − Y1, T is the trend with time, α is the drift term, µt is
the error term, and n is the number of lags to capture the white noise [63].

3.2.2. Cointegration Tests

The linear relation of stationary time series data is called a cointegration model
equation. This study used the Johansen cointegration test [64], which was developed by
Johansen and Juselius [65]. This method was used to determine the relationship between
the multidirectional time series. The null hypothesis was tested for a p-value of 0.05.

3.2.3. Pairwise Granger Causality

This test was first developed by Granger [66] and its underlying principle is that if a
time series “X” can be used to estimate the time series “Y” past data, then the previous
values of “X” have significant power to estimate the present “Y”, where “X” might be
causing “Y” [67]. The mathematical form is shown in Equations (3) and (4):

Yt= β0 + ∑J
j=1 β jYt−j+∑K

k=1 γkXt−k+µt (3)

Xt= β0 + ∑J
j=1 β jXt−j+∑K

k=1 γkYt−k+µt (4)

where µt is uncorrelated white noise, γk is a measure of the influence of Xt−k on Yt. If γk is
statistically significant for both the equations, then causality is bidirectional.

3.2.4. Vector Error Correction Model (VECM)

The error correction model (ECM) is recommended when there is the presence of
the unit root and the variables are cointegrated. The ECM is used to introduce short-
term and long-term equilibrium adjustment mechanisms when the variables diverge from
the equilibrium. When the direction of the variable is required, the ECM is changed into
the VECM. The mathematical form was given by Gujarati [68] and Granger [69], which is
provided in Equation (5):

∆Yt = ∏ Yt−1+∑m−1
i=1 Φi∆Yt−i Di + µt (5)

where ∆Yt is the independent variable, ∏ is the matrix of cointegrating vectors, Φ repre-
sents a matrix of independent variables [68]. VECM captured short-term and long-term
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effects among the variable of stock prices [70]. The reason this study used VECM as a
method of analysis is because of its applicability in multivariate time series, secondly,
more precise short-term and long-term interdependencies are obtained if the equations
are cointegrated [71].

3.2.5. Cumulative Sum (CUSUM) Tests

This test was developed by Brown et al. [72] for structural stability, and the mathemat-
ical form is shown in Equation (6). The principle behind this test is that the model is tested
for a structural break because the presence of a structural break in the unit root will lead to
inaccurate results of the model [73].

wm=
1
σ̂∑T

t=k+1 wt, m = k + 1, . . . , t (6)

where wt the recursive residual, m is the sample number. The analysis is rejected if the plot
deviates from the suggested boundary by the test level of confidence of 95%.

3.2.6. Impulse Response Functions (IRFs)

The IRF usage in this study signifies how a dependent variable responds to the vector
autoregressive (VAR) model when a standard deviation shock is introduced to the error
parameter. This study uses the Cholesky degree of freedom (DOF) test [74].

3.2.7. Forecasting

The final step was forecasting, which was performed to check the future behavior
based on the past values of the construction sector. The reason for conducting forecasting
was to guide statisticians and the government in terms of the forthcoming rise or fall in
the construction GDP. Based on the proposed framework and forecasting, the government
can take preventive measures to naturalize the sector shock in less time. The model
validation is based on the Theil coefficient, RMSE, and MAPE that ensure the goodness-of-
fit of the VECM forecasted values.

4. Results and Discussion
4.1. Relationship between Sectors and Stationarity Determination

The relationship between the selected sectors of the Malaysian economy was analyzed
based on the results of the Pearson correlation test, as shown in Table 2. The reason
to include the GDP in the Pearson correlation test was to observe its fluctuation with
the shock in the construction sector. The result shows that all the sectors are highly
correlated with each other.

After the Pearson test, the unit root (ADF) test was used. As per the results,
the unit root exists at the level intercept, as shown in Table 3. On the basis of ADF
results, the first difference with a p-value of 0.05 shows that the data is stationary and
a single order of integration exists in the data. Therefore, the data are suitable for the
analysis of causality, the VECM, the IRF, and forecasting. The value shows that there exists
a long-term relationship between the variables.

Table 2. Pearson correlation test.

CONST AGRI GDP MANU MINING SERVC

CONST 1 - - - - -
AGRI 0.957372 1 - - - -
GDP 0.979313 0.978232 1 - - -

MANU 0.968410 0.971241 0.99501 1 - -
MINING 0.967215 0.968167 0.994983 0.998431 1 -
SERVC 0.980794 0.980149 0.99728 0.993659 0.990488 1
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Table 3. Unit roots test (ADF) results.

Variable Lag
Order t* ADF Results Order of

Integration
Decision at

Significance Level

LAGRI 4 2.922 6.40 I (1) non-stationary
LMINING 4 2.923 6.22 I (1) non-stationary
LMANU 4 2.923 6.95 I (1) non-stationary

LGDP 4 2.923 5.76 I (1) non-stationary
LSERVC 4 2.923 4.23 I (1) non-stationary
LCONST 4 2.923 4.78 I (1) non-stationary

t* = t-statistic critical value at various significance levels.

If t* < ADF critical value, the null hypothesis is rejected, i.e., the unit root does not
exist. The data are non-stationary at this level. After one difference, the data become
stationary with t* < ADF, therefore, the order of integration was selected as I (1), which
shows that the values are a good fit for analysis.

4.2. Optimal Lag Length

The lag length analysis was performed where a lag length of 4 was selected based on
the lowest value of the Akaike information criterion (AIC), as shown in Table 4. Based on
the results, a lag order of 2 was selected, which was used for building the VECM.

Table 4. Lag length selection.

Lag LR FPE AIC SC HQ

0 NA 4.73 × 10−12 −9.049402 −8.815502 −8.961011
1 648.5405 2.90 × 10−18 * −23.36746 −21.73016 * −22.74872 *
2 54.57443 * 2.93 × 10−18 −23.42673 * −20.38603 −22.27765

* Indicates lag order selected by the criterion, LR = Sequential modified LR test statistic (each test at 5% level),
FPE = Final prediction error, AIC = Akaike information criterion, SC = Schwarz information criterion and
HQ = Hannan-Quinn information criterion.

4.3. Pairwise Granger Causality Analysis

Granger pairwise causality tests the null hypothesis that ARGI does not Granger
cause CONST. If the value of Prob. is less than 0.05 (p-value < 0.05), the null hypothesis is
rejected. The results show that AGRI Granger causes CONST. In the case of AGRI–CONST
and SERVC–CONST, the null hypothesis was rejected as the change in CONST does have
causal effects on AGRI. The same is the case with SERVC and CONST because the p-value
is less than 0.05, as shown in Table 5.

Table 5. Empirical results of Granger causality.

Null Hypothesis Lag Alternate Hypothesis F-Stat p-Value Null Hypo Result

AGRI does not Granger
Cause CONST 2 AGRI Granger

causes CONS 4.775 0.013 Reject

CONST does not Granger
Cause AGRI 2 - 0.610 0.547 Accept

GDP does not Granger
Cause CONST 2 - 2.851 0.068 Accept

CONST does not Granger
Cause GDP 2 - 1.853 0.169 Accept

MANU does not Granger
Cause CONS 2 - 1.778 0.181 Accept

CONST does not Granger
Cause MANU 2 - 0.474 0.625 Accept

MINI does not Granger
Cause CONS 2 - 1.135 0.330 Accept

CONST does not Granger
Cause MINI 2 - 0.859 0.430 Accept

SERV does not Granger
Cause CONS 2 SERVC Granger

causes CONST 4.159 0.022 Reject

CONST does not Granger
Cause SERV 2 - 1.485 0.237 Accept
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4.4. Linkage Direction

It is evident that unidirectional causality exists between AGRI and CONST, and SERV
and CONST. There are three independent variables, namely GDP, MANU, and MINI. There
are no bidirectional linkages between any other sectors, as shown in Table 6.

Table 6. Direction of linkage.

Description Direction of Linkages

Agriculture and Construction Unidirectional (Agriculture to Construction)
GDP and Construction Independent

Manufacturing and Construction Independent
Mining and Construction Independent
Services and Construction Unidirectional (Services to Construction)

4.5. Johansen–Jusilus Cointegration Examination

The null hypothesis was tested, which states that no cointegrating equations existed,
which was rejected for the first two equations based on the p-values being less than 0.05, as
shown in Table 7. The null hypothesis was rejected at a p-value of 0.05 and the number of
equations selected for analysis was two.

Table 7. Unrestricted cointegration rank test (maximum eigenvalue).

Hypothesized No. of
Cointegrating Eqn(s) Eigenvalue Max-Eigen Statistic 0.05 Critical Value p-Value

None * 0.730538 61.63243 40.07757 0.0001
At most 1 * 0.527047 35.19165 33.87687 0.0347
At most 2 0.420552 25.64697 27.58434 0.0867
At most 3 0.317081 17.92481 21.13162 0.1327

* Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level.

If the variables are not cointegrated (have a long-term relationship), then unrestricted
VAR is used for analysis. If the variables are cointegrated, then the usage of restricted VAR
is preferred, i.e., the VECM.

4.6. VECM for Construction Sector

The VECM performs better while observing the short- and long-term causality through
the estimated variables. The proposed relationship of this study is given in Equation (7):

CONST = ƒ (AGRI, CONST, GDP, MANU, MINING, SERVC) (7)

Equation (7) was generated by the VECM for short- and long-run equilibria.
The model equation consists of two major parts, namely cointegrating equations and
error correction mechanisms, which show the speed of adjustment that the sector will
undergo to come back to its original state. The latter indicates the short-run coefficients’
causality among the variables, which is represented by Equation (8):
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D(LCONST) = C(1) × (LCONST(−1) + 1.67180917629 × LMINING(−1) − 2.68403475444 × LSERVC(−1) +

0.941037693325 × LGDP(−1) − 3.78428477371) + C(2) × (LAGRI(−1) − 1.86519424503 × LMINING(-1) +

9.43226731209 × LSERVC(−1) - 10.9476629704 × LGDP(−1) + 24.4605216091) + C(3) × (LMANU−1) −

0.470043904124 × LMINING(−1) − 3.81093319687 × LSERVC(−1) + 4.20254250326 × LGDP(−1) − (8)

8.35346448657) + C(4) ×D(LCONST(−1)) + C(5) × D(LCONST(−2)) + C(6) × D(LAGRI(−1)) + C(7) ×

D(LAGRI(−2)) + C(8) × D(LMANU(−1)) + C(9) × D(LMANU(−2)) + C(10) × D(LMINING(−1)) + C(11) ×

D(LMINING(−2)) + C(12) × D(LSERVC(−1)) + C(13) × D(LSERVC(−2)) + C(14) × D(LGDP(−1)) + C(15) ×

D(LGDP(−2)) + C(16)

4.7. Short- and Long-Run Causality Coefficients

To validate the produced model using the VECM equation, the first coefficient must
always be negative and significant. In this case, the negative sign and its probability value
are less than 0.05, which indicates the absence of any problem with the data and their
ability to bounce back to equilibrium, as shown in Table 8. The coefficient value of C(1) is
the smallest, therefore, forecasting can be performed for this model. The p-value of 0.05
was used for rejecting the null hypothesis.

Table 8. Coefficients’ value and probabilities of CONST.

Coefficient Std. Error t-Statistic Prob.

C(1) −0.306733 0.101781 −3.013650 0.0029
C(2) 0.011071 0.163561 0.067690 0.9461
C(3) 0.706349 0.362084 1.950790 0.0526
C(4) 0.244731 0.319261 0.766553 0.4443
C(5) 0.179515 0.220620 0.813686 0.4169
C(6) −0.137599 0.442141 −0.311211 0.7560
C(7) −0.280829 0.425516 −0.659974 0.5101
C(8) −1.390151 1.479392 −0.939677 0.3486
C(9) −0.576630 1.530035 −0.376873 0.7067

C(10) 1.823168 0.845907 2.155283 0.0324
C(11) 0.407999 0.937179 0.435347 0.6638
C(12) −0.526471 0.539764 −0.975374 0.3306
C(13) −0.003194 0.486360 −0.006567 0.9948
C(14) 0.771292 0.455573 1.693015 0.0921
C(15) 0.063258 0.430021 0.147105 0.8832
C(16) 0.006754 0.060987 0.110740 0.9119

4.8. Explanatory Power and Efficiency of Equation for CONST Model

Three checks were performed on the model, namely coefficient of R2, F-statistics,
and a DW test. In this case, the values of R2 were calculated as 52.7%, which shows
the explanatory power of the model. The values of the DW test were recorded as 2, which
shows no autocorrelation. Similarly, the probability value of the F-statistics is significant
(less than 0.05), as shown in Table 9.
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Table 9. Result of CONST equation.

Parameters Value

Coefficient of determination (R 2) 0.527
Adjusted R 2 0.456

Probability of F-statistic 0.000
Durbin–Watson statistic 2.053

If the R-squared value is 0.5 < r < 0.7, then it is considered a moderate effect size,
which is acceptable, hence, this model is fit for analysis [75].

4.9. Validation of the Estimated Equation for CONST Model

The model should always be nonspurious and should be unbiased. To have a nonspu-
rious econometric equation, two validation checks were performed: (1) R2 should be less
than a Durbin–Watson statistic and (2) the residual should be stationary and white noise.

The first condition is satisfied, which is that the values of R2 are less than the DW
value (0.527 < 2.053), indicating the nonspurious equation. The second condition is that
the model should be free from serial correlation, autocorrelation, and heteroskedasticity.

4.9.1. Serial Correlation Test for Residual

The Breusch–Godfrey serial correlation LM test was performed. The results shown in
Table 10 indicate the probability of the chi-square with a p-value of 5%, and the model was
free from serial correlation, hence, it was suitable for forecasting.

Table 10. Breusch–Godfrey serial correlation LM test.

F-statistic 0.661 Prob. F (2, 39) 0.5216

Observed R-squared 1.575 Prob. chi-square (2) 0.4549

4.9.2. Residual Heteroskedasticity Test

The autoregressive conditional heteroskedasticity (ARCH) test was conducted with
the H0 (null hypothesis) as there was no heteroskedasticity in the residual of the model
equation. Hence, the results, as shown in Table 11 indicated that the null hypothesis could
not be rejected as the p-value of the chi-square test was greater than 5%.

Table 11. Heteroskedasticity test: Breusch–Pagan–Godfrey.

F-statistic 1.947642 Prob. F (7, 40) 0.0872

Observed R-squared 12.20148 Prob. chi-square (7) 0.0941

4.9.3. Residual Correlogram

To check for autocorrelation and partial autocorrelation, residual correlograms were
made. Figure 1 indicates that the spikes are below the dotted line representing the 2%
significance standard deviation. The p-value was greater than 0.05, implying that there is
no autocorrelation in the series.
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Figure 1. Residual correlation of CONST.

4.10. Structure Stability Test

To perform the impulse response function (IRF), the CUSUM test and CUSUM square
tests were performed. The only difference between the CUSUM and CUSUM square tests
is that the former shows the structural break in the model, while the latter shows the
5% significance of the residual data in the estimated model. In the case of the CUSUM
test, the null hypothesis was “there is an absence of a structural break in the system”. To
reject the null hypothesis, the estimated model should be between the 5% significance
lines of the upper and lower bounds. The CUSUM square test depicts the behavior of
the residual of the estimated model. The null hypothesis was that the residual lies within
the 5% significance level of the upper and lower bounds of the estimated model. The results
of CUSUM square tests in Figure 2a,b indicate that it cannot reject the null hypothesis and
there are no structural breaks in the model.
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4.11. Impulse Response Functions (IRFs)

The IRF shows how a dependent variable will react to a unit shock to the independent
variables [76]. In other words, the IRF performs a shock to endogenous variables and
checks their behavior with other variables, when one standard deviation is observed in
CONST, and how other sectors correspond to this shock after coming back to their original
position. In Figure 3 the red line refers to a 95% confidence interval, while the blue line
refers to the impulse response function which should always be inside the red lines.
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Figure 3a shows the behavior of MANU against the CONST shock, where it can
be observed that MANU’s response is positive for at least 5 or 6 years, and after that it
becomes stable. This signifies that construction increases the output in the manufacturing
sector. This makes sense as construction requires a lot of manufacturing products like tools,
machinery, glass, steel, paint, and various resources. In Figure 3b, the behavior of CONST
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in reaction to the MANU sector is not that harmful in the first five years. After five years,
there is a negative trend in the CONST sector from the shock produced by manufacturing
because of the number of manufactured things already available in the market for at least
five years. Figure 3c reveals the information about shocks between MINING and CONST.
It is evident that the mining sector response was positive against the shock, which was
similar to the manufacturing sector, and the mining sector will regain its original state
after eight years. The overall effect will be positive in the mining sector from the shock
produced by the construction sector. Figure 3d shows the behavior of the construction
sector from the shock produced by the manufacturing sector. It conveys that there will be
a positive reaction in the construction sector from shocks in the manufacturing sector for
two years, and after that, there will be a decrease in aftershocks for ten years. Figure 3e
shows the shock behavior between the agriculture and construction sectors. A positive
response for up to two years followed by a negative trend for at least 8 years will occur
in the agriculture sector after a shock produced in the construction sector. In Figure 3f,
the construction sector suffers significantly from the shock produced in the agriculture
sector. For the first two years, there was no response to the shock, but after two years and
towards the end of the ninth year, there was a positive shock in the construction sector.
Towards the end of the ninth period, the shock stabilizes after a considerable positive
response in the construction sector from the shock produced by the agriculture sector.
The shock produced by the construction sector creates a positive response in the service
sector for at least five years. After five years, the service sector will overcome the shock from
the construction sector to stabilize and come back to its former position before the shock. It
is shown in Figure 3g,h that the response of the construction sector is positive for at least
eight years, with a maximum point between the fourth and fifth years. After that, a negative
response is shown in the construction sector. In Figure 3i, the shock and reaction of the
GDP and the construction sector are shown. A shock to the construction sector will result in
a positive response of the GDP for seven consecutive years, implying that GDP was more
sensitive than the construction sector. After that period, the GDP will regain its initial state.
Figure 3j depicts the shock in GDP and its reaction in the construction sector. Its behavior
was different from other sectors, as there was no negative shock and the shock response was
positive overall. After ten years, the response of GDP to the construction sector will fade
away and it will regain its initial position before the shock. Figure 3k signifies the response
of the construction sector to itself and how it will react for the next ten years. A positive
shock can be seen for up to eight years. There will be a negative impact starting from
the eighth year. This shows that the construction sector growth will increase significantly
but the effect will be temporary.

4.12. Forecasting and Validation

The model was validated using the Theil U statistic, which shows the forecasting
accuracy. A value of Theil of less than 1 indicates that the forecasting model is accurate. If
the Theil value is greater than one, the forecasting method is poor. A value of Theil equal
to 1 indicates that the forecasting model is the same as the analyzed model [77]. In Figure
4, the value of Theil U statistics (inequality coefficient) is 0, implying that the forecasted
model has zero errors. If the Thiel value was 1, it would have indicated a poor forecast
with the errors in the model.

Figure 5 shows the fitting of the forecasted line. The dotted line indicates the forecast-
ing performed with the VECM equation ranging from 2020 to 2050. As the forecasted line
(blue) lies within the red lines, with a 2% standard error line, there is no significant error
in the forecasted model. Additionally, the value of the Theil coefficient is zero, implying
that the predictive power of the model is the best, where the descriptive values of the
CONST_FF are provided in Appendix B.
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Based on the findings, it was revealed that the contribution of the construction sector
to the Malaysian GDP will increase almost three times from 2020 to 2050. Figure 6 indi-
cates the time frame of the predicted values from 2020–2029, 2030–2039, and 2040–2050.
The blue line indicates that the construction sector will add RM 131.96 billion to the national
GDP in the year 2029. By the year 2039, there will be an increase of RM 100 billion of the
construction sector’s contribution to the GDP in 2039 as compared to the year 2020. It was
also predicted that RM 80 billion will be added from 2039 to 2050. The forecasted values are
based on the current and past real-time values, provided the conditions remain the same.
They indicate that the sector will continue to grow and it will generate a fair share of capital
for the national economy. Moreover, the performance of the construction sector is greatly
dependent on current and future laws of the government that might affect the productivity
of the MCS in a positive and negative way. The failure to acknowledge the importance
of the MCS by the government might seriously affect the growth of the construction sec-
tor. Similarly, subsidizing the construction sector could increase its performance, hence,
the forecasted values would become different from real-time values.
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Figure 6. Graphical representation of original and forecasted values 2020–2050.

The significance of this study is that these results can be utilized to construct a de-
tailed framework to bring sustainability to the construction sector in case of any infla-
tion in the sector or GDP of the country. The application of this study will also help to
make the construction sector a sustainable industry by studying the long-term effects of
the shocks to prevent any major loss in shares that could plunge the sector into recession,
which could affect millions of lives in the country. The applicability of this study can be
extended to assess the global impact as well as the steps necessary to achieve sustainability
in construction sectors all over the world.

This study made use of the time series from the years 1970 to 2019. The question arises
as to why opt for pre-COVID-19 data in analysis? COVID-19 impacted the construction
sector statistics and they could not be made a part of this study due to the unavailability
of officially released data. Additionally, its impact is not easy to inspect as there are a
lot of hidden factors. Moreover, still, the circumstances are changing rapidly, hence, it is
difficult to make reliable forecasting based on the COVID-19 scenario. As the first case
in Malaysia was reported on 25th January 2020 [78], therefore, the COVID-19 impacts on
the construction industry took some time to show their effects on the overall economy,
which delayed the timely publication of statistics. In this study, these COVID-19 effects
can be regarded as one-time period (in this study, one year) shock to all industries and the
behavior of this shock produced negative and positive variation in the individual sectors.
The failure or poor contribution of the construction sector to the GDP has immensely
dragged down the country’s economic conditions. The suspension of all these sectors
affected the overall performance of the country’s GDP. Any future pandemic or airborne
diseases, as per scientists’ predictions, could threaten human life, as humans are greatly
dependent on the growth of the construction sector. Specifically, the suspension of the
construction sector exerted serious impacts on financial issues as a decrease in the sales and
manufacturing industry, reduced household spending, a decrease in domestic spending
due to high financial volatility, and limited operational movement, which is a fundamental
need of the prosperity in the construction sector, were shown. The suspension of ongoing
construction projects due to COVID-19 also had negative consequences on the timely
completion of the projects, including regulation compliance, an increase in costs, limited
resources, unavailability of materials, and contradiction in releasing of funds. Due to this,
the Malaysian government released the Rakyat Economic Stimulus (PRIHATIN) package
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to cope with the loss in the construction sector. Therefore, the real values might deviate
from the mentioned forecasted values in Figure 6.

4.13. Predicted Contribution of the Construction Sector to GDP

This study addresses the challenges and the obstacles faced by the MCS to enable com-
petitiveness, self-sufficiency, and effectiveness. The MCS must concentrate on strengthening
and upgrading sustainable methods, integrated solutions, timely financing, transparent
bidding processes, timely payment and loan releases, resource allocation, ensuring ade-
quate manpower, preference for local skilled workforce than foreign workforce, and R&D
to develop innovative methods of construction. These are the factors that hinder the growth
of the MCS as compared to neighboring countries.

The government of Malaysia introduced the Shared Prosperity Vision 2030 to provide
a decent living standard to all Malaysians by 2030. Under this act, the goal is set to achieve
RM 3.4 trillion GDP with a 4.7% increase in annum growth rate within the period of
2021 to 2030. Additionally, this includes increasing the productivity of its major sectors by
introducing technology like manufacturing and services by up to 50% and 30%, respectively.
The commitment was made to reduce the gap between different income classes, ethnicities,
and regions along with the use of the full potential of manpower and resources to optimize
the Malaysian economy to its highest potential. It is worth mentioning that developing
countries like Malaysia have to face another factor, i.e., the development of the construction
sector despite harming the environment [79]. Therefore, a blend of long-term policy
and the ethical environmental plan was introduced in Malaysia, commonly referred to as
National Transformation Plan 2050 (TN50), under which the country will introduce decisive
strategies to cope with household sullage, industrial pollutants, shifting to renewable power
sources, and increases in sustainable building practices by 2050. Thus far, the country is
heading in the right direction as per TN50 but the effectiveness of this plan can only be
assessed in the future [80].

It is evident from the IRF analysis that the Malaysian construction sector is sensitive
to shocks in the agriculture and mining sector. That is, a shock in both agriculture and
mining sectors will cause a fluctuation in construction sector performance, and the con-
struction sector will take some time before coming back to its position as it was before
the shock. In terms of generalization, this study was conducted on Malaysian statistics
to assess the behavior of the construction sector in terms of other sectors of the economy,
therefore, these results can only be applied to the Malaysian economy as each country has
different mechanics of their respective sectors. However, the proposed framework and
methodology can be followed in a wider aspect for international sustainable assessment of
the construction sector all over the world.

Unlike the study conducted in Australia [45], this work used the IRF to study
the behavior of the construction sector and proposed a framework that should be fol-
lowed to bring the construction sector one step closer to achieving sustainability. When
any major contributing sector reaches the maximum capacity of its growth, it can be easily
impacted by various factors. This will result in the crash of the nationwide economy, there-
fore, the government of Malaysia must take into account the results produced by the shock
and apply them to the sustainable planning of the sector. This study adds a theoretical
contribution towards achieving a sustainable construction sector by studying the effects of
short- and long-term initiatives introduced due to the effects of shocks in the construction
sector all over the world. The VECM suggests that the construction sector will need both
short- and long-term speed adjustments in terms of attaining a sustainable industry when
a sustainable policy or greener technology incentives are introduced to the sector. The IRF
results indicate that a shock to the construction sector will attract government support for
the construction sector, which will incontrovertibly increase the output of the construction
sector in the long run and will cause damage to the environment due to increased CO2
levels unless green technology is made cheaper and affordable. From a global perspective,
the VECM results predict that supporting the construction sector will boost the output in
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the long run, and based on the linkages, it is safe to say that if one sector underperforms, a
huge industry like the construction sector will cope with it.

5. Conceptual Framework

The sectorial and sustainable framework consists of three essential steps, namely
input, economy-contributing sector, and output. As shown in Figure 7, the input from
the government, like budget allocation and resource allocation, is added to the economy-
contributing sectors. Each sector has a unique working mechanism in terms of its influence
on the country’s economy. Concerning this study, only the construction sector mechanism
is shown in detail. This framework suggests that the three inputs in each sector generate
their respective outputs. As the scope of this study is the construction sector, it is further
broken down into its subcategories. The construction sector is a single industry of collective
assistances, namely: stakeholders, productivity measures, and collaborative procurements.
These three assistances should be fueled by the latest use of technology, sustainable policies
and techniques, and environmentally friendly procedures. Hence, the collaborative support
of this framework helps in developing the construction sector. This framework is useful
for all the countries that are struggling with embracing sustainability, in particular, in the
construction sector. Therefore, the government needs to follow the sustainable construction
framework introduced in this study to make the construction industry sustainable and
enable this sector to be shockproof from unseen events like a pandemic.

The construction sector depends on stakeholder policies as they define the strategies
and actions to improve the prevailing system of construction methods. Productivity mea-
sures in the sector ensure that the sector keeps up with the modern needs of the economy.
Failure in this innovation and productive plans would lead to underdevelopment and slow
projects, which would bring financial strain not only on clients but also on the national
funds, therefore, construction method evaluation is necessary over time. The need for col-
laboration in this sector is of prime interest as it is a huge sector and, without collaborative
work, it will collapse. Collapsing and underdevelopment in the construction sector mean
less infrastructure, which will reduce the national GDP as the national economy needs
adequate infrastructure. The construction sector mechanism revolves around three subcat-
egories, namely administrative policies, technological advancements, and environmental
allocation. These three subcategories are interlinked with each other. The administra-
tive policies combined with the modern usage of technology in construction give rise to
the sector’s prosperity. Sustainable techniques are employed to give rise to development in
the construction sector. The sustainable construction sector in turn ensures social prosperity
and its fair share of the national GDP and also avoids environmental degradation, which is
possible with resource allocation by the government. This relationship is beneficial from
the economical perspective as it clearly states the impact of the construction sector on
the economy as well as other sectors. When keeping an eye on the current scenario, it is
important to understand how the construction sector contributes to the future. Moreover,
this study can be beneficial for other developing countries with similar characteristics to
the Malaysian economic sector.
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6. Conclusions

Based on the obtained results, it is concluded that the construction sector of Malaysia
is connected with other sectors and any direct or indirect change in its input will pro-
duce short-term as well as long-term effects on the sector itself and the cumulative GDP.
The intersectoral links of SERV, MINI, AGRI, MANU, and CONST are more volatile as
compared to the overall GDP, which shows that these sectors are influenced by investors’
trust and other factors apart from the government input. Based on the lowest AIC value
of −23.426, the number of lags was selected as two for Granger causality. The linkage
direction was assessed based on a p-value less than 0.05. The number of the cointegrating
equation was selected as two based on its value of less than 0.05. The selected value of
cointegrating and lags was used in the VECM. The VECM with coefficient C(1) = −0.306
and a p-value less than 0.05 indicates the model’s ability to bounce back, which shows the
viability of the VECM equation. A DW test value of 2.0 indicated the absence of autocorre-
lation. The residual and heteroskedasticity with a p-value greater than 0.05 indicate the best
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forecasting model. Forecasting of the MCS output shows a rise to 131.96 RB, 100 RB, and
80 RB in the years 2020–2029, 2030–2039, and 2040–2050, respectively. The countercycli-
cality was revealed in this study, which signifies the presence of negative relationships
between macroeconomic time series. The results of Granger causality models revealed
that the construction sector is greatly influenced by the output of AGRI and SERV sectors
and the growth of the CONST sector can be modeled based on the activity in these sectors.
The long-term equilibrium of the model established the significance of the construction
sector, which shows that overall GDP exhibits a large proportion of the effect on construc-
tion sector growth. Hence, this idea supports the fact that the construction industry has
the largest contribution to the overall GDP of Malaysia.

The central theme of this study is based on the economic development of all
the sectors with fundamental reference to the construction sector and how a change in one
sector influences the behavior of other sectors. The empirical results have indicated that all
sectors are prone to shocks and might have deteriorating effects on themselves in the short
term and on the national economy in the long term. In other words, all sectors must have
flexibility and adaptability in case of output shocks in the shortest time possible as failure
to perform and generate revenue after the shock might collapse the sector completely,
which would result in disastrous effects on the economy. This study has also confirmed
the common belief that the construction sector is interdependent on other sectors, illus-
trating that the construction sector’s behavior will fluctuate with the performance of other
sectors in Malaysia.

The outcome of this analysis will be helpful for policymakers, industrialists, stake-
holders, and investors, not only in Malaysia but everywhere in the world. Policymakers in
Malaysia can understand more about the regulatory measures imposed on the construction
sector to determine its role in the national GDP. Similarly, industrialists can determine
the effects on the construction sector by examining causal effects in one sector. To protect
themselves from atypical circumstances of the economy, like inflation or recession of a
country’s economy, investors and stakeholders can make strategies, monetize, and take
decisive actions for improving their business which will lead to a sustainable sector. With
respect to Malaysia, the joint venture programs between multinational firms and local
authorities must be increased to grow sustainability in terms of human capital, increase
skilled labor, executing required work in less time, and increasing workers skilled in mod-
ern techniques. The sharing of knowledge should be encouraged to increase the trust of
local and overseas investors, which will raise foreign direct investments in the construction
industry. For wider applicability of the policies, it is recommended that the governments
of their respective countries must pay attention to the emphasis of the sustainable construc-
tion processes in the sector in terms of legislation, stakeholder trust, human resources, and
capacity-building programs.

The VECM has its limitations as the coefficients in it are limited in their ability to
forecast the behavior of exogenous and endogenous variables in case of any change in
the subsectors of the construction industry, which could give rise to ambiguity in the
analysis, therefore, constant updating of the parameters will be required in the VECM.
Moreover, any external disruptive shift in technological assets, inflation, and higher market
volatility will decrease the forecasting accuracy as the VECM is unable to predict sudden
peak changes.
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Appendix A

Table A1. Data description of the Malaysian sectors.

Year CONST
(RB)

MANU
(RB)

AGRI
(RB)

SERVC
(RB)

MINING
(RB)

GDP
(RB)

1970 3.079 7.346 27.112 9.668 30.434 73.752
1971 4.217 8.271 27.504 10.312 35.006 81.152
1972 4.451 9.113 29.601 12.525 37.712 88.771
1973 5.075 11.165 33.087 17.341 38.856 99.159
1974 5.683 12.322 35.373 22.863 38.500 107.407
1975 5.098 12.686 34.300 24.935 38.876 108.268
1976 5.558 15.034 38.498 24.512 46.435 120.787
1977 6.236 16.626 39.407 29.844 48.642 130.152
1978 7.164 18.168 40.056 32.155 53.135 138.812
1979 8.026 20.227 42.359 33.455 61.024 151.790
1980 9.416 22.092 42.902 41.322 62.383 163.086
1981 10.778 23.136 44.986 49.372 62.042 174.408
1982 11.840 24.433 47.896 51.197 66.220 184.773
1983 13.066 26.356 47.589 53.142 74.465 196.325
1984 13.618 29.596 48.940 56.010 84.204 211.564
1985 12.479 28.464 49.913 55.440 82.519 209.395
1986 10.728 30.607 51.993 51.292 88.158 211.993
1987 9.446 34.708 55.648 54.629 93.157 222.999
1988 9.721 40.605 57.157 61.984 103.179 245.160
1989 10.847 48.857 59.877 77.719 114.517 267.371
1990 12.860 56.327 58.842 92.127 122.379 291.457
1991 14.859 64.212 59.454 105.857 133.093 319.278
1992 16.457 68.708 63.532 119.495 141.521 347.646
1993 18.234 78.727 61.538 143.397 150.759 382.046
1994 20.995 87.682 60.372 162.454 164.675 417.240
1995 25.415 97.642 58.842 174.221 191.903 458.251
1996 29.527 115.394 61.510 190.431 213.159 504.088
1997 32.655 127.068 61.923 209.897 225.727 541.001
1998 24.832 110.018 60.211 196.350 210.295 501.187
1999 23.752 122.859 60.499 207.194 229.778 531.948
2000 23.882 145.358 64.165 222.718 254.844 579.072
2001 24.662 139.151 64.054 232.493 247.705 582.070
2002 25.234 144.885 65.890 249.865 258.539 613.449
2003 25.694 158.162 69.864 259.763 278.441 648.959
2004 25.475 173.279 73.130 278.332 298.934 692.981
2005 25.103 182.283 75.027 302.180 308.681 729.932
2006 24.970 195.825 79.405 323.017 321.966 770.697
2007 27.104 213.471 86.414 383.277 331.237 819.242
2008 28.288 211.961 83.438 416.388 330.964 858.826
2009 30.032 164.335 74.864 426.613 306.427 845.827
2010 33.444 207.244 85.641 449.182 330.023 908.628
2011 34.998 218.513 91.503 481.438 337.544 956.703
2012 41.347 228.161 92.382 513.389 349.987 1009.097
2013 45.745 235.946 94.216 544.324 360.138 1056.461
2014 51.109 250.346 96.146 581.164 378.810 1119.920
2015 55.382 262.379 97.539 612.173 397.148 1176.941
2016 59.508 273.899 93.977 647.149 412.679 1229.312
2017 63.522 290.463 99.381 688.267 430.651 1299.897
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Table A1. Cont.

Year CONST
(RB)

MANU
(RB)

AGRI
(RB)

SERVC
(RB)

MINING
(RB)

GDP
(RB)

2018 66.218 304.847 99.470 735.834 444.009 1361.533
2019 71.850 316.355 101.287 781.024 453.070 1420.490

Appendix B

Table A2. Forecast of CONST.

Year CONST_F (RB)

2020 84.18
2021 88.56
2022 93.15
2023 97.98
2024 103.04
2025 108.33
2026 113.87
2027 119.66
2028 125.68
2029 131.96
2030 138.48
2031 145.24
2032 152.22
2033 159.44
2034 166.86
2035 174.49
2036 182.28
2037 190.23
2038 198.29
2039 206.43
2040 214.60
2041 222.76
2042 230.83
2043 238.75
2044 246.43
2045 253.76
2046 260.64
2047 266.94
2048 272.49
2049 277.13
2050 280.66
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