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The present study attempts to test our prime
hypothesis—whether infrastructure development is a discernible factor
responsible for the recent advancement in the Asian region— by making
a group comparison of South Asian (India, Pakistan, Bangladesh and Sri
Lanka) South East Asian countries (Malaysia, Indonesia, Thailand and
South Korea), in order to study the development paradigm of growing
Asia via the infrastructure development. We have taken into account three
profound factors for infrastructure development: transportation,
telecommunication and energy development, and constructed an
Infrastructure Development Index (IDI) based on these factors. Using
panel data ranging from 1980 to 2017, we have employed different
econometric techniques to probe the influence of physical infrastructure
on economic growth in selected Asian countries. Our findings showed
that besides a number of confounding factors, the development in
physical infrastructure substantially explain the economic growth in
selected Asian countries. Our findings suggest that the selected Asian
Countries particularly the South Asian countries should emphasize on the
physical infrastructure for sustainable long run economic growth.

Infrastructure Development, Economic Growth, Panel Co-integration; South Asia,

East Asia
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Economic Growth continues to be a theme of

accumulation and technical change are the
major forces behind economic growth.
However, according to this theory, a growth

debate in economic theory since the 1950s.
There is still no general consensus on the
factors accountable for sustainable long run
economic growth. However, the growth
theory is augmentative. For instance, the
preliminary neo-classical growth model
developed in the classic work of Solow and
Swan in the 1950s stresses that capital

rate tied with labor productivity is the long run
outcome in the absence of technical change
which is assumed as exogenous (Solow, 1956;
1957, Swan, 1956). In contrast, the
endogenous growth theories developed in the
1980s claim that capital accumulation and
technical change are endogenous and results
from the profit maximization motive of
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economic agents (Lucas, 1988; Romer; 1986;
Romer, 1990). Since the recent developments
in growth theory, increasing recognition is
being given to infrastructure as one of the
determinants of output and competitiveness.

The fundamental question arises that how
the physical infrastructural development
affects the long run growth path, is of vital
importance and encompasses different
transmission channels First, the increase in the
efficiency of customary factors i.e., labor and
capital, is the primary channel through which
infrastructural development affect growth
(Barro,1990; Gibbons et al.,2019. Second,
some researchers proclaimed that investment
on physical infrastructure enhances the
durability of private investment and hence
affect economic growth positively (Gupta, et
al., 2014; Agenor, 2009). Third, better
infrastructure facilities private businesses by
reducing the maintenance cost of capital and
thus allocating additional funds to productive
investment which, in turn, generate an
additional growth effect (Dreger & Reimers,
2016; Su & Bui, 2017; Brox & Fader, 2005;
Fedderke & Bogeti¢, 2009). Fourth, existing
literature has documented the linkages
between the FDI and economic growth
(Balasubramanyam, Salisu, & Sapsford, 1999;
lamsiraroj, 2016 Alvarado, Iniguez, Ponce,
2017). The quality of Physical infrastructure
also attracts foreign direct investment and
hence indirectly contributes to economic
growth especially in the capital deficient
developing countries Asiedu, 2002; Demirhan
& Masca, 2008; Ang, 2008). (Palei, 2015).

It has been observed in a number of
research  findings that the developed
infrastructure enhances the competitiveness
of exports and minimizes transportation cost.
Consequently, the lager volume of trade
minimizes the cost of transportation among
different regions, integrating the markets
globally, thus connecting the nations to
international markets at low cost Conrad &
Seitz, 1994; Romp & De Haan, 2007; Deng,
2013; Palei, 2015). Infrastructure development
is an important ingredient of competitiveness;
however, policy makers must incorporate the
environmental and sustainable development
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aspects in their development policy (Balkyte &
Tvaronaviciene, 2010). In contrast, some
studies argued that public investment on
academia, knowledge creation and
technological infrastructure along with trade
openness is important for innovation and
hence sustainable, human centered long-run
economic growth GinevicCius & Korsakiene,
2005; Haq & Lugman, 2014; Kaur &Singh,
2010).

The empirical evidence document that the
marginal contribution of public infrastructure
to economic growth is very high in the United
States (Aschauer, 1989). Besides, many cross-
country studies supported the claim that there
is high output elasticity of public expenditure
on physical infrastructure (Calderén, Moral-
Benito, & Servén, 2015; Canning, 1998).
However, these finding were challenged by
many studies on the methodological ground
such as the problems of endogeneity, and
spurious regression. Many studies after
controlling for the problems of endogeneity
and spurious regression, found that
infrastructure amplify the economic growth
process (Palei, 2015; Chakraborty, & Nandi,
2011). In developing countries, there is a weak
institutional structure and the state apparatus
favor the rent seeking segment of the society.
As a result, public expenditure on physical
infrastructure is mismanaged and rent seekers
take an undue share of public expenditure. In
this context, existing literature emphasizes on
the role of institutional quality and governance
in infrastructure growth nexuses. These
studies find the considerable contribution of
infrastructure to economic growth after taking
into account the quality of institutions
(Esfahani &Ramirez, 2003; Dabla-Norris et al.,
2012). Similarly, a series of country-specific
studies also found a positive role of
infrastructure in the economic growth process
which includes Pakistan (Mohmand, Wang,
&Saeed, 2017; Ayub, Rasheed, Ahmad, &
Bashir, 2021; Javid, 2019), India (Unnikrishnan
& Kattookaran, 2020; Pradhan & Bagchi, 2013;
Sahoo & Dash, 2009), China (Banerjee, Duflo,
& Qian, 2020), South Africa (Fedderke,
Perkins, & Luiz, 2006) , and Turkey (Ozer,
Canbay, & Kirca, 2020). Some provincial level
studies also substantiate the fact that physical
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infrastructure plays an important role in
economic growth and reduces the regional
disparities within the country (Démurger,
2001). Similarly, in a regional context, some
studies document the positive influence of
physical infrastructure on economic growth in
the South Asian region (Rashid et al., 2021;
Khan et al., 2020). More recently, some studies
find evidence for the decreasing return on
physical infrastructure especially in advance
industrialized countries (Jong-A-Pin & De
Haan, 2008; Valila, 2020). Similarly, some
studies argue that the marginal social benefit
of Physical infrastructure is higher in the less
developed region (Nijkamp, 1986; Canaleta,
Arzoz & Gaérate, 2002; Shenggen & Zhang,
2004). These narratives of literature make us
available with a conclusion that the country
level findings substantiate the fact that
physical infrastructure plays a vital role in the
growth of a country. Further, cross-country
panel studies have provided strong support of
the positive contribution of the physical
infrastructure to economic growth, indicating
that marginal contribution are higher in the
underdeveloped regions. Given these
alternative arguments, the prime objective of
the study is to investigate by making a group
comparison of South Asian and South East
Asian countries, whether the output elasticity
of physical infrastructure is higher in the less
developed region.

The contribution of the study to the
existing literature is as follows. First, according
to the best of our knowledge there is no study
that make a group comparison of South Asian
and South East Asian countries in
infrastructure growth nexuses. Second, the
existing literature on infrastructure growth
nexuses are criticized on the ground that most
of the studies used large panel of
heterogeneous countries. We address the
problem of heterogeneity and estimated the
two separate regressions i.e., first for the South
Asian countries and second for the South East
Asian countries. Third, existing literature used
a single component of infrastructure or used
public expenditure as a proxy of physical
infrastructure. However, in developing
countries due to weak institutional structure
and inefficient state apparatus, public
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expenditure cannot reflect the true picture.
Hence, to avoid measurement error, we have
constructed a composite index of
infrastructure development (IDI) based upon
three pillars of physical infrastructure:
transportation,  telecommunication  and
energy. Fourth, most of the existing studies are
criticized on the grounds of methodological
weaknesses such as the problems of
endogenity, and spurious regression due to
weaknesses in estimation techniques. To
overcome these problems, the study has used
FMOLS, and DOLS methods, based on panel
co-integration that is an efficient way to
address the problems of endogeneity.

After a comprehensive introduction in the
first section, the remaining paper is organized
in the following sections: Section 2 entails a
comparative  analysis of infrastructure
development and growth in the region of Asia.
Section 3 provides the details about the model
specification, describes data and
methodology. Section 4 presents the results of
the study, while section 5 concludes the study.

The selected Asian countries in this study
comprise four South Asian and four South East
Asian countries. In this section, we provide
some comparison of these countries in terms
of economic indicators and their other
characteristics relevant to the transport and
communication sector. The countries in each
region that we selected for this study are more
or less similar in terms of their basic economic,
and transport and communication indicators.
However, the cross-region comparison
reflects that the countries in the South East
Asian region are better than their counterparts
in South Asia in terms of both economic
indicators and transport and communication.

In terms of economic performance, India
is dominating the South Asian region due to its
higher economic growth in the last decade.
The other South Asian economies are growing
more or less at the same rate. In terms of
openness, Sri Lank is dominating throughout
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history. Due to its relatively open economy, Sri
Lank has attracted a handsome amount of
Foreign Direct Investment (FDI). This higher
amount of inflow of FDI places Sri Lank in a
dominant position in terms of growth in
investment. However, as is evident from
appendix A, in terms of the indicators of
transport and communication, almost all of the
South Asian countries are Similar.

In the South East Asian region, South
Korea, being one of the Asian tiger, is
dominating in terms of growth performance.
South Korea is followed by the recently
emerging economy of Malaysia. The remaining
two countries in the region i.e. Indonesia and
Thailand are not much different in terms of
economic performance. In terms of
international openness, Malaysia is taking the
lead, followed by Thailand. Again, due its
relatively higher openness of the economy and
trade liberalization policies, Malaysia has
experienced a whopping trend in attracting
considerable amount of FDI. However, in
terms of the overall investment growth, South
Korea is competing with Malaysia.

This implies that the lower amount of FDI
into South Korea is compensated by its higher
level of the mobilization of domestic
resources. Indonesia is the most closed
economy, and also its overall investment
growth rate is lower than other countries in the
region. In terms of the energy consumption,
South Korea is dominating, followed by
Malaysia and then Thailand. Again, Indonesia
is the lowest in terms of the energy
consumption. Roads are relatively better in
South Korea and Malaysia, and also, the
communication facilities in these two are
relatively better as compared with the other
two South East Asian countries.

The region wise comparison shows that
South East Asian region is relatively better than
the South Asian region, not only the economic
performance, but also high energy
consumption and communication facilities are
observed. This better position places the
South East Asian region better than the South
Asian region in terms of infrastructure and
business indicators.
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In line with the literature on growth (Mankiw,
Romer & Weil, 1992), we extend the human
capital augmented neoclassical model by
incorporating the physical infrastructure as an
additional explanatory variable.

LnGDPit = ﬁio + ﬁliLnXit + ﬁziLnIndexit +
M

Where; GDP:~= Real Gross Domestic Product,
Indexir =The Index of Physical infrastructure,
Xi= The vector of Control Variables includes,
employed labor force denoted by LF, Gross
fixed capital formation denoted by GFCF,
human capital denoted by EXPHE and trade
openness denoted by 77RADE, € = Error term.

The present study uses real GDP, Physical
capital, labor force, human capital, trade
openness and Physical Infrastructure. We use
gross fixed capital formation as proxy for
physical capital while human capital is
captured through the expenditure on health
and education. Trade openness is measured
by using ratio of total trade volume to GDP.

Data ranges from 1980 to 2017, is taken
from WDI. The variable of our interest is
physical infrastructure. We construct the index
of physical infrastructure development (IDI)
by using three different components of
infrastructure i.e. transportation,
telecommunication and energy.

The study uses principal component
analysis in order to construct composite index.
Index; = Z, X1 + Z,X15 + Z3X13

N 49 o
or

Indexi = ZZ]X"]

Here, Index; is the composite index, Zstands
for a weight given to jth indicator, and x;is the
observation value. In order to make the index
unit free, and to convert the different variables
- measured in different units - in a comparable
same unit, we have used the following
formula;
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Zoj = Zmj
Z; = (T)
Here, Zjare the observation that are scale free,
Zojshow original observations, Z» denotes the
mean of the jth, and indicator and o, indicates
standard deviation of jth indicator

Findings of the study grounded on the
following three steps. First, we have
determined the order of integration of each
variable. Second, based on the results, we test
for co-integration with residual Co-integration
method Kao, 1999; McCoskey & Kao, 1998). In
the third step, we employ the approaches of
FMOLS and DOLS.

The study has employed a number of tests to
check the stationarity of the data. The results
of different panel unit root tests are presented
in table 1. The results of these tests indicate
that the variables are non-stationary at level
form, but become stationary when differenced
at first level, except health and education
expenditure. So health and education
expenditure variables are stationary at level.
The results compel us to employ panel Co-
integration tests in order to check the long run
relationship among the corresponding
variables.

Im, Pesaran and Shin W-stat and Levin, Lin & Chu Panel Unit Root Tests

LNGDP 3.11344 -4.92645%+* 0.86215 -7.5977FF*
(0.9991) (0.0000) (0.8057) (0.0000)
LNLF 2.62796 -3.18220%* 3.98271 -5.908009**+*
(0.9957) (0.0007) (0.9999) (0.0000)
LNGFCF 0.36879 -5.3091%** -0.54108 -7.10309%**
(0.6439) (0.0000) (0.2942) (0.0000)
LNIndex 0.29082 -7.47057%+* 1.23402 -10.2468***
(0.6144) (0.0000) (0.8914) (0.0000)
LnTTRADE 0.51129 -5.80857**+* 0.83976 -10.0676***
(0.6954) (0.0000) (0.7995) (0.0000)
LNEXPHE -4.16614%** -6.57305%**
(0.0000) (0.0000) -

*xE XX * shows significance at 1%, 5%, 10% respectively.

The results of panel co-integration are
provided in the Table 2. The results show

Vol. VII, No. Il (Summer 2022)

that five statistics, out of seven, reject the
null hypothesis of no co-integration which
implies that there exists long run
relationship among the variables.
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Pedroni’s and Kao’s Test for Panel Co-integration

Statistic Prob. t-Statistic Prob.
o 0.84581*** 0.0000
Panel V-Statlst.lc . 2.075702 0.9810
Panel rhO—StatlSth ]353484* 0.0880 3.953053 00006
Panel PP—StatiStﬁC . 1.657633%* 0.0487 ADF
Panel ADF- statistic
Statistic Prob.
Group rho-Statistic 3.076500 0.9990
Group PP-Statistic 5.698371*** 0.0000
2.469388*** 0.0068

Group ADF-Statistic
**¥% ¥+ ¥ shows significance at 1%, 5%, 10% respectively.

estimated separate growth equations for South
Asian and South East Asian regions. This group
comparison helps us to review the results
across the regions. The FMOLS and DOLS
results for South Asian countries are presented
in the Table 3.

After the establishment of long run
relationship, we estimate equation 1 by the
methods of FMOLS and DOLS. To avoid the
problem of regional heterogeneity, we

Estimates of Physical Infrastructure and Economic Growth of South Asian Countries

LNLF 9.772 2.7570
0.870882 (0.0000) 0.291206 (0.0082)
LNGFCF 5.1074 1.6584
0.181339 (0.0000) 0.344508 0.1037)
LNEXPHE 2.310457 3.0759
0.035552 0.0127) 0.079220 (0.0035)
LNTTRADE 12.21306 4.9266
0.309573 (0.0000) 0.552949 (0.0001)
LNINDEX 2.360024 2.3875
0.120248 (0.0045) 0.182089 (0.0075)
R? 0.995303 0.999622
Adjusted R? 0.994965 0.999032
S.E 0.093967 0.041272
Durbin-Watson stat 2.182910 2.137675

The results reported in table 3 show that
confounding factors such as employed labor,
physical capital and human capital positively
explain the growth process. Our results of the

infrastructure is positively associated with the
economic growth. Many studies on
infrastructure growth nexuses document
similar results for the selected south Asian

South Asian region show that physical countries(Rashid et al., 2021; Khan et al., 2020;
58 Global Economics Review (GER)
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Mohmand et al., 2020; Baloch, 2018).
Alternatively, both the FMOLS and DOLS
results show that physical infrastructure is
positively contributing to growth of income in
South Asian region. However, the magnitudes
of the coefficient are different between
selected Asian countries. The output elasticity
of physical infrastructure estimated by the

FMOLS and DOLS are 0.12 and 0.18
respectively which is comparatively higher
than South East Asian Countries as reported in
table 4. This result is also in line with existing
literature which support the claim that output
elasticity of physical infrastructure is higher in
the less developed region (Eberts, 1986; Shi,
Guo, &Sun, 2017).

Estimates of Physical Infrastructure and Economic Growth of South East Asian Countries.

LNLF 7.7056 4.580409
0.350960 (0.0000) 0.153005 (0.0000)
LNGFCF 5.3178 4.682510
0.37208 (0.0000) 0.115226 (0.0000)
LNEXPHE 3.3433 1.935082
0.165991 (0.0000) 0.009170 (0.0555)
LNTTRADE 11.1748 3.34340
0.23253 (0.0000) 0.485936 (0.0000)
LNINDEX 2.41784 2.013800
0.063148 (0.0052) 0.110107 (0.0039)
R? 0.961894 0.999943
Adj. R? 0.959018 0.999826
SE 0.173224 0.011421
D.W Stat. 1.804800 C— )

In the same way, Table 4 summarizes the
results of FMOLS and DOLS for South East
Asian countries. The estimated results disclose
that all the variables are statistically significant
along with the expected signs. Physical
infrastructure is positively contributing to
growth in the South East Asian region. Many
studies on infrastructure growth nexuses
document similar results (Chia, 2016; Bardal,
2019). Interestingly, the output elasticity of
physical infrastructure is lower in this case as
compared to that of the South Asian region.
The output elasticity or marginal contribution
of physical infrastructure for the East Asian
countries estimated by FMOLS and DOLS are
0.06 and 0.11 respectively which is lower than
South Asian countries. Thus the results
substantiate the hypothesis that marginal
contribution of physical infrastructure is

Vol. VII, No. Il (Summer 2022)

higher in developing South Asian countries.
These results are again in line with the existing
literature that claim higher marginal
contribution of physical infrastructure in the
relatively less developed regions (Nijkamp
1986; Canaleta, Arzoz & Garate, 2002; Eberts,
1986; Shi, Guo & Sun, 2017).

The study investigates the contribution of
physical infrastructure to economic growth of
selected Asian countries by employing the
panel data ranging from 1980 to 2017. The
prime objective of the study is to investigate
—by making a group comparison of South
Asian and South East Asian countries
—whether the output elasticity of physical
infrastructure is higher in the less developed
region. For this purpose, we have constructed
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an index of physical infrastructure by taking
into account three pillars of infrastructure
development— transportation,
communication, and energy. Further, we
employed different techniques of panel co-
integration to verify the co-integrating
relationship among the concerned variables.

The findings based on the panel co-
integration disclose that there exists long run
relationship between the physical
infrastructure and economic growth. Further,
we have divided our sample into two regions,
i.e., South Asian region and South East Asian
region, and employed FMOLS and DOLS to
estimate the growth equations. Findings of the
study, in the both cases, showed that
infrastructure plays a vital role in long run
growth process. Yet, in regional comparative
analysis, South Asian countries have more
infrastructure  development returns as
compared to East Asian countries.

The findings of the study suggest a vigilant
massage to economic planners that, along with
investment in human capital, the investment in
physical infrastructure have a great margin to

60

boost up economic performance in the Asian
countries, especially in the South Asian
countries —where optimal initialization of the
economic resources need well established
infrastructure, as the East Asian countries has
shown such sort of growth miracles formerly.

There are some limitations of the study.
The study used different indicators of the
physical infrastructure for the composite
index. However, currently ICT is playing major
role in the growth and development. Future
research can use some indicators of the ICT
such as broadband connections to construct
the composite index. Similarly, this study is
based on the group comparison of selected
South Asian countries with East Asian
countries. The future research can extend this
study by making comparison of larger groups
of developed and developing countries.
Moreover, south Asian countries are facing the
poverty and income inequality and regional
disparities. Future research can investigate the
influences of physical infrastructure on
poverty, income inequalities and regional
disparities in South Asian context.
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Table Al. Over the Period Performances of Key Macroeconomic Indicators of South Asian
Countries
Country GDP GDP Per Trade Inflation Investment FDI (%
Period Growth Capita (% of (Annual (Annual GDP)
Growth GDP) Growth %) Growth%)
Pakistan 1980-1990 6.65 3.19 34.91 7.43 18.98 0.36
1991-2000 3.96 1.30 35.33 9.25 17.59 0.86
2001-2010 457 2.65 33.63 8.92 15.65 1.86
India 1980-1990 5.68 3.39 13.72 8.84 20.75 0.04
1991-2000 5.57 3.67 21.45 9.05 22.34 0.45
2001-2010 7.59 6.04 39.91 6.36 28.48 1.64
Sri Lanka 1980-1990 4.35 2.83 68.00 13.62 28.37 0.73
1991-2000 5.22 4.01 78.35 9.72 23.61 1.27
2001-2010 5.20 4.37 69.11 10.73 23.70 1.30
Bangladesh 1980-1990 3.46 0.76 19.27 7.36 14.61 0.01
1991-2000 4.80 2.63 26.95 5.30 15.68 0.19
2001-2010 5.82 443 40.96 6.40 22.05 0.80

Table A2. Over the Period Performances of Key Macroeconomic Indicators of South East Asian

Countries.

Country GDP Per Trade Inflation Iz 3!
Period .OPP  Capita  (%of (Annual AITUE o
Growth o owth  GDP)  Growth %) Gro"étgpg% =)

Indonesia  1980-1990  6.62 443 4793 9.46 3036 0.44
1991-2000  4.43 2.80 59.79 14.14 97.70 0.76

2001-2010 594 3.76 56.93 8.5 19.74 0.92

Malaysia 19801990  6.16 331 115.18 3.56 35.96 337
1991-2000 7.3 457 185.48 3.55 4218 5.70

2001-2010  4.62 267 191.57 291 96.39 2.89

Thailand ~ 1980-1990  7.65 573 56.60 5.8 35.98 115
1991-2000  4.63 3.63 91.98 453 3898 957

2001-2010 437 3.71 135.02 2,62 9791 3.5

Korea 1980-1990  7.81 6.52 66.39 8.42 3454 0.26
1991-2000  6.19 5.91 62.49 5.10 40.48 0.77

2001-2010  4.17 3.66 82.12 3.19 36.52 0.50

Source: World Bank (2017), World Development Indicators

Table A3: Over the Period Infrastructure Status of South Asian Countries

Country Enerayuse | ElECiC — Mobile
8y U power ’ cellular Telephone lines
. (kg of oil . paved (% .
Period . consumptio subscription (per 100
equivalent of total
per capita) n (kWh per roads) s (per 100 people)
capita) people)
Pakistan 1980-1990 346.77 197.62 54.00 0.00 0.52
1991-2000 421.77 335.14 51.10 0.08 1.62
2001-2010 476.01 428.67 65.55 23.91 2.94
India 1980-1990 326.46 197.03 0.00 0.42
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Country Electric Mobile
Energy use Roads, .
. power cellular Telephone lines
. (kg of oil . paved (% .
Period . consumptio subscription (per 100
equivalent of total
per capita) n (kWh per roads) s (per 100 people)
capita) people)
1991-2000 404.02 349.31 52.62 0.08 1.56
2001-2010 496.25 495.92 48.02 18.57 3.57
Sri Lanka 1980-1990 320.31 127.13 0.00 0.53
1991-2000 360.16 216.07 0.62 1.82
2001-2010 450.95 373.83 83.42 32.64 9.87
Bangladesh 1980-1990 107.37 33.54 0.00 0.16
1991-2000 128.82 75.36 8.44 0.04 0.27
2001-2010 172.86 183.05 9.50 15.92 0.70

Source: World Bank (2017), World Development Indicators

Table A4. Over the Period Infrastructure Status of South East Asian Countries

Country Mobile

Energyuse Electric power Roads, cellular Telephone
Period (kg’ of oil consumption paved (% subscription lines
equwalgnt (kWh per of total s (per 100 (per 100
per capita) capita) roads) people) people)
Indonesia 1980-1990 428.57 91.67 45.10 0.00 0.38
1991-2000 658.05 283.49 51.23 0.42 1.86
2001-2010 799.29 513.32 56.87 33.56 8.06
Malaysia 1980-1990 1011.06 860.03 69.98 0.10 5.79
1991-2000 1712.11 2036.79 74.21 7.23 15.90
2001-2010 2390.01 3190.34 83.23 73.15 17.23
Thailand 1980-1990 520.89 438.67 0.02 1.36
1991-2000 1026.29 1210.12 95.15 2.32 6.02
2001-2010 1497.75 1924.91 58.65 10.28
Korea 1980-1990 1440.10 1472.41 71.50 0.04 17.35
1991-2000 3212.52 4006.88 76.59 17.06 43.37
2001-2010 4448.64 7913.55 78.61 84.35 52.85

Source: World Bank (2017), World Development Indicators
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