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Abstract: This study analyzes the effect of the ratio of paved road length to 
population density as a proxy for road transportation infrastructure on economic 
growth in the ASEAN region during the period 2008-2023, with the value added of 
the industrial sector, including construction, and inflation based on the GDP 
deflator as control variables. This study uses balanced panel data from nine ASEAN 
member countries, namely Brunei Darussalam, Cambodia, Indonesia, Laos, 
Malaysia, Myanmar, the Philippines, Singapore, and Thailand, resulting in a total 
of 144 observations. Vietnam and Timor-Leste were not selected due to data 
limitations. Based on the results of the Chow test and the Breusch-Pagan Lagrange 
Multiplier test, the Common Effect Model was chosen as the most appropriate 
estimation method. The results show that the ratio of paved road length to 
population density has a positive and statistically significant effect on economic 
growth. This finding indicates that improving road infrastructure can strengthen 
interregional connectivity, facilitate the distribution of goods and services, and 
increase economic efficiency. Meanwhile, the value added of the industrial sector, 
including construction, has a significant negative effect on economic growth, while 
inflation has a positive but insignificant effect. This finding suggests that the ratio 
of paved road length to population density is positively associated with economic 
growth in the ASEAN region during the study period. 
Keywords: road transportation infrastructure; economic growth; asean; panel 
data 
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Introduction 
 
Economic growth can be interpreted as the process of developing 
economic activity, which is characterized by an increase in the number of 
goods and services produced in a country and an improvement in the level 
of community welfare (Baskara et al., 2022). In the context of 
development, economic growth is often used as the main indicator for 
assessing a country's success (Sari & Sari, 2021). The problem of economic 
growth is a long-term macroeconomic issue. Over time, a country's ability 
to produce goods and services tends to increase (Pratiwi & Utama, 2022). 
Economic growth is very important for a country because every country 
strives to increase its economic growth to increase national income and 
the welfare of its people (Revinski et al., 2022). This is also experienced by 
countries in the ASEAN region, most of which are classified as developing 
nations and continue to strive to strengthen their economic structures. 
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The Association of Southeast Asian Nations (ASEAN) is a regional organization consisting 
of eleven countries in the Southeast Asian region (Damanik & Saragih, 2023). Along with 
the formation of the ASEAN Economic Community (AEC), it encourages ASEAN member 
countries, the majority of which are developing countries, to continue to increase 
infrastructure development as physical capital to support smooth trade and economic 
integration between countries (Kurniawan & Nihayah, 2021). Logistical challenges faced 
by ASEAN countries, such as high transportation costs, low inter-regional connectivity, 
and infrastructure gaps between countries, are major obstacles in realizing effective 
regional economic integration. This is one of the impacts of the demands of the era of 
globalization, which requires each country to engage in trade and economic cooperation. 
Regional economic cooperation was formed to increase the economic growth of ASEAN 
countries, both from the beginning of its formation and in the future (Sari & Kaluge, 2017). 
 
Economic growth essentially indicates a long-term increase in per capita output resulting 
from a country's economic activity. Economic growth demonstrates the relationship 
between economic activity and a sustained increase in a country's income (Ramadhani & 
Faridatussalam, 2024). In terms of numbers, economic growth can be measured by 
comparing the level of output or national income in one period with the previous period. 
In classical economic theory, economic growth is determined by the extent to which a 
country's national production system increases output. This production system is based 
on three main components: natural resources as a land-based production factor, human 
resources represented by the population, and the availability of accumulated capital 
(Kurniawan & Nihayah, 2021). These three factors interact to determine a country's ability 
to increase output and drive sustainable economic growth. The following shows economic 
growth data for ASEAN member countries, excluding Vietnam and Timor-Leste, as these 
countries lack sufficient data for research: 
 

 
Figure 1 The dynamics of the growth of per capita GDP in ASEAN Countries 2008-2023 

Data Source: World Bank Open Data 
 
Based on data on ASEAN economic growth for the 2008-2023 period, ASEAN's economic 
growth fluctuates annually. During 2008-2019, most ASEAN countries experienced 
relatively stable economic growth, with average growth rates in the positive range. 
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Cambodia and Laos recorded relatively high per capita growth compared with other 
countries, reflecting accelerated economic development in both. In 2020, a sharp decline 
was observed across almost all ASEAN countries due to the COVID-19 pandemic, which 
disrupted economic activity, trade, and community mobility. Myanmar experienced the 
deepest contraction among the countries. In the 2021-2023 period, per capita economic 
growth began to recover as economic activity and international trade improved. 
Furthermore, Indonesia demonstrated relatively stable per capita economic growth 
compared to several other ASEAN countries. The graph shows that ASEAN's per capita 
economic growth is influenced by several factors, including road transportation 
infrastructure. 
 
Infrastructure development is the main foundation of economic development (Taufik & 
Markhamah, 2024). Infrastructure is categorized as social overhead capital. This is 
because infrastructure is seen as a basic facility that has a significant influence on 
community activities (Prasetyo, 2019). Social overhead capital plays a role in improving 
productivity, fostering awareness of human resource potential, and creating supportive 
conditions for optimal utilization. Supply chains, formed through infrastructure, create a 
pull effect on the economy and serve as a catalyst linking market production and final 
consumption. Therefore, infrastructure serves as the backbone of the economy, 
supporting the smooth flow of logistics throughout economic activity. 
 
The transportation sector contributes significantly to economic growth by serving as the 
primary driver of various economic activities, shaping national income from production 
to distribution. Furthermore, the availability of good transportation infrastructure is a key 
factor that investors consider when investing, as it can support the smooth flow of 
economic activity (Kartiasih, 2019). 
 
The development of transportation infrastructure is one of the factors supporting 
economic growth through increasing connectivity, smooth distribution of goods and 
services, and increased community mobility (Laode et al., 2025). According to Aschauer 
(1989), public infrastructure is public capital that functions as a productive input, thereby 
increasing private-sector productivity by reducing production and distribution costs and 
encouraging higher economic output. Therefore, government investment in 
infrastructure is seen as a crucial factor in accelerating economic growth. Krugman (1990), 
in New Economic Geography, explains that reducing transportation costs and increasing 
connectivity will encourage the concentration of economic activity, expand market 
access, and increase production efficiency, thereby contributing to economic growth. 
 
Furthermore, Syrquin & Chenery (1989) argue that industrialization is characterized by a 
shift in value added from the primary sector to the manufacturing and non-tradable 
sectors, thereby making industrial development part of the economy's structural 
transformation. Ghosh & Phillips (1998) found a statistically significant negative 
relationship between inflation and economic growth, such that higher inflation is 
associated with lower economic growth. 
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Based on this theoretical perspective, transportation infrastructure development is seen 
as a form of public investment that can increase the efficiency of economic activities, 
reduce distribution costs, and expand access to them, thereby driving economic growth. 
In this study, road transportation infrastructure development is measured by the ratio of 
paved road length to population density. This proxy was selected because ASEAN 
countries differ substantially in their geographic characteristics and population densities. 
By incorporating population density, the ratio of paved road length to population density 
indicator considers differences in the spatial distribution of population when assessing 
paved road infrastructure across countries. Based on ASEANstats and World Development 
Indicators (WDI) data, this ratio reveals distinct developments across ASEAN countries 
during the period 2008-2023. Some countries experienced improvements despite varying 
levels of infrastructure provision. This condition indicates a gap in road transportation 
infrastructure that could affect economic growth. In addition to road transportation 
infrastructure, economic growth is influenced by other factors, such as the industrial 
sector's value added, including construction, and inflation. Therefore, this study aims to 
analyze the effect of the ratio of paved road length to population density on economic 
growth during the period 2008-2023, while controlling for other variables. 
 
Although various studies have examined the relationship between transportation 
infrastructure and economic growth in the ASEAN region, theoretical and empirical gaps 
remain in the existing literature. Research conducted by Kurniawan & Nihayah (2021) 
analyzed the influence of transportation infrastructure and foreign investment on the 
economic growth of ASEAN countries. However, these studies generally use 
transportation infrastructure indicators such as absolute road length, thereby failing to 
fully capture the relative availability of infrastructure between countries. However, 
ASEAN countries have varying geographic characteristics and population densities. 
Therefore, the ratio of paved road length to population density is used to consider 
differences in population density and spatial characteristics when comparing road 
transportation infrastructure across countries. Furthermore, structural economic factors 
need to be considered through the contributions of the industrial and construction 
sectors and price stability, each reflected in the value added of the industrial sector, 
including construction, and inflation, as measured by the GDP deflator, since both factors 
can influence the dynamics of economic growth. 
 
Additionally, Revinski et al. (2022) used air freight as a proxy for transportation 
infrastructure. This approach is considered less representative of the real conditions in 
the ASEAN region, given that most member states are developing nations that still rely 
heavily on land transportation connectivity as the backbone of goods distribution and the 
mobility of production factors. Meanwhile, Wicaksono et al. (2021) used road length and 
population as research variables. However, they covered only one country, namely 
Indonesia, using a time-series approach, so the results cannot be generalized to the entire 
ASEAN region, which has diverse economic structures and geographic characteristics. The 
gap in this research lies in the still-limited number of cross-country panel studies in the 
ASEAN region that simultaneously analyze the relationships among road transportation 
infrastructure, economic structure, macroeconomic stability, and economic growth. 
Therefore, this study uses panel data for nine ASEAN countries for the period 2008-2023, 
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including the value added of the industrial sector (including construction) and inflation, 
based on the GDP deflator, as control variables. In addition, this study uses the ratio of 
paved road length to population density as a proxy for infrastructure accessibility, offering 
an alternative perspective for measuring the availability of road infrastructure relative to 
population and thereby complementing empirical evidence on the influence of road 
transportation infrastructure on economic growth in the ASEAN region. 
 
Road Transportation Infrastructure and Economic Growth 
 
Many studies have examined the influence of road transportation infrastructure on 
economic growth, yielding mixed results. Ng et al. (2019), using fixed-effects panel linear 
regression on 60 countries from 1980 to 2010, found that growth in the ratio of road 
length per thousand inhabitants had a positive and significant effect on economic growth. 
Road infrastructure has been shown to increase public mobility, facilitate the distribution 
of goods and services, and support increased exports, ultimately driving overall economic 
growth. Road infrastructure has been shown to increase public mobility, facilitate the 
distribution of goods and services, and support increased exports, ultimately driving 
overall economic growth. Wicaksono et al. (2021), in his research on the impact of land 
transportation, infrastructure, and population on Indonesia's GDP, he also found that 
infrastructure has a positive and significant impact on economic growth, indicating that 
adequate land transportation infrastructure significantly contributes to increasing 
national economic output. Kurniawan & Nihayah (2021), in their research on 9 ASEAN 
countries for the period 2008-2017, they found that road infrastructure and FDI 
simultaneously influenced economic growth in ASEAN. However, the road infrastructure 
variable had a negative effect, indicating that ASEAN economic growth was influenced 
more by other factors, such as human resources and investment, than by physical capital 
alone. Differences in the results of previous studies suggest that the relationship between 
road infrastructure and economic growth may vary with the measure of infrastructure 
and country characteristics. In this study, the ratio of paved road length to population 
density is used to account for differences in population density and spatial characteristics 
across ASEAN countries when measuring road infrastructure. 
 
Added Value of the Industrial Sector to Economic Growth 
 
The relationship between industrial sector value added and economic growth has been 
studied extensively, with findings that are not always consistent. Adiwinata & Annisa 
(2024), in their research using the spatial regression econometric approach on panel data, 
found that the contribution of the industrial sector to added value hurts economic growth 
in Indonesia, which indicates that an increase in the share of the industrial sector in GDP 
is not always directly proportional to an increase in the rate of economic growth. Djubu 
et al. (2025) used panel data regression on districts and cities in Gorontalo Province for 
the 2014-2023 period. They found that the added value of the industrial sector hurts 
regional economic growth due to weak industrial structure, dependence on imported raw 
materials, low technology adoption, and minimal linkages between the industrial sector 
and other economic sectors. Different findings were put forward by Mamonto et al. 
(2024). They found that increasing the industrial sector's value added positively affected 
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Indonesia's gross national income because the sector attracted domestic investment and 
created new jobs. The differences in these research findings indicate that the industrial 
sector's influence on economic growth is highly dependent on the level of efficiency, 
productivity, and maturity of the industrial structure in each country. 
 
Inflation on Economic Growth 
 
The effect of inflation on economic growth is a topic widely debated in the economic 
literature, with mixed results. Damanik & Saragih (2023), using a Common Effect Model 
panel data regression on 10 ASEAN countries for the 2017-2021 period, found that 
inflation had a positive but insignificant effect on economic growth, indicating that the 
relatively moderate inflation rate in the ASEAN region was not strong enough to directly 
and significantly influence economic growth. Febryani (2017), in his research on four 
ASEAN countries, he also found similar results: inflation had no significant effect on 
economic growth, as low and stable inflation rates in most ASEAN countries did not exert 
significant pressure on economic growth rates. These studies concluded that the effect of 
inflation on economic growth is conditional, with moderate inflation in the ASEAN region 
generally insignificant. 
 
 

Research Method 
 
This study uses a balanced panel data approach covering nine ASEAN member countries: 
Brunei Darussalam, Cambodia, Indonesia, Laos, Malaysia, Myanmar, the Philippines, 
Singapore, and Thailand, over the period 2008-2023, resulting in 144 country-year 
observations. Vietnam and Timor-Leste were not included due to data limitations in some 
periods. This observation period was chosen because it encompasses key phases in the 
economic development of the ASEAN region, including the impact of the 2008 global 
financial crisis, the period of regional economic expansion, the global economic 
slowdown, the COVID-19 pandemic, and the post-pandemic economic recovery. The 
availability of good transportation infrastructure plays a strategic role in driving economic 
growth and development (Mahendra & Firmansyah, 2025). 
 
The use of panel data was chosen because it can simultaneously account for cross-country 
and over-time variation in the data. (Hutagalung & Darnius, 2022) Panel data allow for 
more observations, resulting in more efficient estimates and greater degrees of freedom. 
(Basuki & Prawoto, 2021). Furthermore, this approach can reduce multicollinearity among 
independent variables and control for heterogeneity that is not directly observable in 
each country. In the context of this research, each ASEAN country has different economic 
characteristics, institutions, levels of infrastructure development, and production 
structures. Therefore, the use of panel data is considered the most appropriate approach 
for capturing cross-country variation and within-country changes over the observation 
period. 
 
All data used in this study are secondary data obtained from international institutions 
known for their credibility and consistency in providing statistical data. Data on GDP per 
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capita annual % growth, Industry, including construction, value added % of GDP, Inflation, 
GDP deflator annual % growth, and population density people/km2 were obtained from 
the World Development Indicators (WDI) published by the World Bank. Meanwhile, data 
on the length of paved roads were obtained from the ASEAN Statistics Database 
(ASEANstats). Furthermore, data on paved road length were processed alongside 
population density data to compute the ratio of paved road length to population density, 
which is used as an indicator of road transportation infrastructure development. The use 
of uniform data sources aims to maintain consistency in definitions and measurement 
methods across countries, enabling more accurate comparisons of estimated results. 
 
To improve comparability across countries, road transportation infrastructure is 
measured using the ratio of paved road length to population density. This measurement 
is intended to capture the relationship between the availability of paved road 
infrastructure and the spatial concentration of the population within each country. 
Population density is measured as the number of inhabitants per square kilometer, while 
paved road length represents the total length of paved roads. Therefore, the ratio of 
paved road length to the population density indicator reflects road infrastructure 
conditions relative to population density and spatial characteristics, rather than 
measuring road length per capita. Higher paved road length-to-population density values 
indicate greater paved road length relative to the observed area's population density. 
 
Therefore, this ratio is expected to provide a complementary measure of road 
transportation infrastructure in cross-country analyses. It allows differences in paved road 
infrastructure to be considered together with differences in population density across 
ASEAN countries, rather than relying solely on absolute road length. The variable Industry, 
including construction, value added (% of GDP), is used as a control variable to capture 
the contribution of the industrial and construction sectors to economic growth. In 
contrast, the variable Inflation, GDP deflator (annual % growth) is used to control for the 
influence of price stability on economic growth. The use of indicators in ratio and 
percentage forms aims to improve data comparability across countries with different 
regional characteristics and population sizes, thereby providing a more consistent 
interpretation of the relationship between Road transportation infrastructure 
development and economic growth. This approach is commonly used in development 
economics research involving cross-country panel data. In the estimation process, the 
variables of the ratio of paved road length to population density and the value added of 
the industrial sector, including construction, are transformed into natural logarithms (ln). 
This transformation was performed because all observed values of the ratio of paved road 
length to population density and the added value of the industrial sector including 
construction were positive so that a natural logarithmic transformation was performed to 
adjust for the characteristics of the data that have a relatively high spread and range of 
values so that it can reduce the influence of extreme values, stabilize variance, and 
produce more stable and easily interpreted model estimates. In contrast, the GDP per 
capita growth and inflation variables measured using the GDP deflator were not 
transformed because they contained negative values in several observation periods, so 
the logarithmic transformation could not be applied. 
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Regression equation model: 
 

𝑃𝐸𝐶𝑖𝑡 =  𝛽0 + 𝛽1 ln _𝑃𝐽𝐷𝑖𝑡 + 𝛽2 ln _𝐼𝑁𝐷𝑖𝑡 + 𝛽3𝐼𝑁𝐹𝑖𝑡 + 𝜖𝑖𝑡 
 
The dependent variable in this study is GDP per capita growth, which is the primary 
indicator of a country's economic development. GDP per capita growth reflects increased 
economic activity and the average income of the population over a given period. The main 
independent variable is the ratio of paved road length to population density, which is used 
as a proxy for road transportation infrastructure development. This ratio is intended to 
illustrate the relationship between paved road infrastructure and population density. 
Thus, this indicator incorporates differences in population density across ASEAN countries 
when measuring road transportation infrastructure. Road transportation infrastructure 
plays a strategic role in improving regional connectivity, facilitating the distribution of 
goods and services, reducing logistics costs, and increasing the efficiency of economic 
activities. Increasing the ratio of paved road length to population density is expected to 
contribute positively to economic growth by improving accessibility and economic 
activity. 
 
In addition to the main variables, this study includes two control variables theoretically 
related to economic growth. The value added of the industrial sector, including 
construction, is used because these sectors are key drivers of production activity, creating 
value and generating national output, thereby contributing to economic growth. 
Furthermore, inflation, as measured by the GDP deflator, is used to gauge price stability 
in the economy. High inflation can reduce purchasing power, heighten economic 
uncertainty, and hinder investment and production, potentially slowing economic growth. 
By including these two control variables, it is hoped that estimates of the impact of road 
transportation infrastructure development on economic growth can be obtained more 
accurately and that bias due to the omission of relevant variables can be avoided. 
 
The empirical analysis in this study was conducted using panel data regression with three 
approaches: the Common Effect Model (CEM), the Fixed Effect Model (FEM), and the 
Random Effect Model (REM). A series of model selection tests was used to determine the 
most appropriate model. The Chow Test was used to determine whether the Fixed Effect 
Model was more appropriate than the Common Effect Model. Furthermore, the Hausman 
Test was used to select between the Fixed Effect Model and the Random Effect Model. 
Furthermore, the Breusch-Pagan Lagrange Multiplier (LM) Test was used to determine 
whether the Random Effect Model was more appropriate than the Common Effect Model. 
Furthermore, a stationarity test (Levin-Lin-Chu) was conducted to ensure that the 
relationship found in the regression was not spurious. The model selected based on the 
test results was then used to interpret the research results. All data processing and 
estimation were carried out using Stata. To ensure valid statistical inference in the 
presence of heteroscedasticity and potential serial correlation across panel units, the 
primary Common Effect Model specification employs cluster-robust standard errors 
aggregated at the country level. 
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Results and Discussion 
 
The result of descriptive statistics 
 
Before estimating the panel data regression model, descriptive statistical analysis was 
performed to provide an overview of the characteristics, distribution, and variation of the 
data for each research variable. A summary of descriptive statistics for the variables GDP 
per capita growth (PEC), the ratio of paved road length to population density (PJD), the 
value added of the industrial sector, including construction, to GDP (IND), and inflation 
based on the GDP deflator (INF), with a total of 144 observations, is presented in Table 1. 
 
Table 1 Descriptive statistics and correlation matrix 

Descriptive statistics 
 GDP 

growth 
per capita 
(annual %) 

Ratio of 
Length of 

Paved Roads 
to Population 

Density 

Value added of 
the industrial 

sector, including 
construction (% 

of GDP) 

GDP 
deflator 
inflation 
(annual 

growth %) 

Mean 2.843 761.118 37.170 3.684 
Maximum 14.430 2925.302 76.432 24.421 
Minimum -12.627 0.432 22.146 -21.739 
Std. Deviation 4.057 912.817 11.759 6.222 
Observations 144 144 144 144 

Correlation matrix 
Annual GDP per capita 
growth (%) 

1.000    

Ln_Ratio of the length of 
paved roads to population 
density 

0.081 1.000   

Ln_Value added of the 
industrial sector, including 
construction (% of GDP) 

-0.350 0.314 1.000  

GDP deflator inflation 
(annual growth %) 

0.154 0.170 0.009 1.000 

Source: Authors (processed data) by Stata 17, 2026. 
 
The results of descriptive statistical analysis indicate that the economic growth conditions 
and macroeconomic indicators in nine ASEAN countries during the 2008-2023 period 
exhibit significant variation. These differences are reflected in the mean, standard 
deviation, minimum, and maximum values of the research variables. The economic 
growth variable, proxied by GDP per capita (annual growth), has an average of 2.843 
percent, a standard deviation of 4.057 percent, a maximum of 14.430 percent, and a 
minimum of -12.627 percent. This indicates that during the research period, some 
countries experienced economic contraction, while others recorded high economic 
growth. 
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The ratio of paved road length to population density during the observation period had 
an average value of 761.119 with a standard deviation of 912.817. The maximum value of 
the ratio reached 2925.302, while the minimum value was 0.432. The substantial standard 
deviation highlights significant variation and spatial heterogeneity in the availability of 
paved road infrastructure relative to population density across ASEAN countries during 
the study period. Furthermore, the value-added variable for the industrial sector, 
including construction, as a percentage of GDP had an average of 37.170, a standard 
deviation of 11.759, a maximum of 76.432, and a minimum of 22.146. These results 
indicate that the industrial sector's contribution to the economy varies across the sample. 
Meanwhile, the inflation variable, measured using the GDP deflator (annual growth), had 
an average of 3.684, a standard deviation of 6.222, and ranged from a maximum of 24.421 
to a minimum of -21.739. This shows that the inflation rate in ASEAN countries during the 
research period fluctuated; in some periods, deflation occurred, as indicated by negative 
inflation values. 
 
Overall, the descriptive statistics show a diversity of economic characteristics among 
ASEAN countries during the period 2008-2023. This variation illustrates that each country 
has different economic growth conditions, road transportation infrastructure 
development, industrial sector contributions, and inflation rates. Therefore, the use of 
panel data in this study allows for a more comprehensive depiction of cross-country 
heterogeneity. In addition to descriptive statistics, a Pearson correlation matrix was 
computed to assess the direction and strength of the initial linear relationships among the 
independent variables (cross-correlation) and to serve as an early indicator of 
multicollinearity in the regression model. The results of the correlation matrix test are 
presented in Table 1. 
 
The relationship between the ratio of paved road length to population density and 
inflation, as measured by the GDP deflator, shows a correlation coefficient of 0.170, 
indicating a weak positive relationship. The relationship between the value added of the 
industrial sector, including construction, and GDP and inflation, based on the GDP 
deflator, shows a very small correlation of 0.009, indicating no significant linear 
relationship between the two variables. The relationship between GDP per capita growth 
and the ratio of paved road length to population density shows a correlation coefficient 
of 0.081, indicating a very weak positive relationship. Meanwhile, the relationship 
between GDP per capita growth and the value added of the industrial sector, including 
construction, to GDP shows a negative correlation of -0.350, indicating an inverse 
relationship between economic growth and the industrial sector's contribution in this 
study sample. Furthermore, the relationship between GDP per capita growth and inflation 
based on the GDP deflator shows a positive correlation of 0.154, which is considered 
weak. Overall, there is no strong indication of multicollinearity problems between 
independent variables, so the regression model is suitable for further estimation using 
the panel data method. 
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Table 2 The results of panel regression 

Constant & 
predictor 
variables 

Dependent Variable: PEC 

Common Effect Fixed Effect Random Effect 

Estimate 
coefficient 

p-value Estimate 
Coefficient 

p-value Estimate 
Coefficient 

p-value 

Constant 22.423 
[6.28] 

0.000 31.695 
[2.72] 

0.007 22.724 
[4.92] 

0.000 

Ln_PJD 0.300 
[2.45] 

0.040 -1.600 
[-1.29] 

0.201 0.296 
[1.97] 

0.049 

Ln_IND -5.992 
[-6.34] 

0.000 -5.854 
[-1.65] 

0.102 -6.068 
[-4.53] 

0.000 

INF 0.082 
[1.54] 

0.161 0.066 
[1.24] 

0.218 0.080 
[1.58] 

0.114 

Goodness of fit test 
R2/ overall 0.179 0.004 0.179 
AdjustedR2 0.161 - - 
F-stat/Wald 
X2 

27.31 2.85 24.08 

Prob(F-stat) 0.000 0.040 0.000 
Chow test and Breusch-Pagan (LM) test 

 Chow test Breusch and Pagan (LM) 
 Effects 

Test 
Stat p-

value 
Test 
Summary 

X2 Stat p-value 

 
 Cross-

section F 
1.25 0.276 Random 

cross-
section 

0.17 0.341 

 Hausman 3.00 0.392    
Stationary Test Results (LLC) 

 Unadjusted t Adjusted t* P-value Information 
PEC -7.987 -5.138 0.000 Stationer 

Ln_PJD -5.106 -3.551 0.000 Stationer 
Ln_IND -5.046 -3.407 0.000 Stationer 

INF -8.787 -2.219 0.013 Stationer 
Classical Assumption Test Results 

Test Stat p-
value 

 Conclusion   

Heteroscedasticity 1.41 0.234  There is no 
heteroscedasticity. 

Autocorrelation 5.218 0.051  Marginal/ no severe 
autocorrrelation 

Note: Reported standard errors and p-values for the Common Effect Model (CEM) are 
adjusted for country-level clustering using cluster-robust standard errors. 
Source: Authors (processed data) by Stata 17, 2026. 
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Table 3 Estimation Results of the bivariate model (PEC and Ln_PJD) 

Constant & 
predictor 
variables 

Dependent Variable: PEC 

Common Effect Fixed Effect Random Effect 

Estimate 
coefficient 

p-value Estimate 
Coefficient 

p-value Estimate 
Coefficient 

p-
value 

Constant 2.184 
[2.88] 

0.005 15.690 
[2.69] 

0.008 2.677 
[1.85] 

0.064 

Ln_PJD 0.129 
[0.97] 

0.334 -2.515 
[-2.20] 

0.029 0.032 
[0.13] 

0.898 

Goodness of fit test 
R2/ overall 0.006 0.006 0.006 
AdjustedR2 -0.000 - - 
F-stat/Wald 
X2 

0.94 4.86 0.02 

Prob(F-stat) 0.333 0.029 0.897 
Chow test and Breusch-Pagan (LM) test 

 Chow test Breusch and Pagan (LM) 
 Effects 

Test 
Stat p-

value 
Test 
Summary 

X2 
Stat 

p-
value 

 Cross-
section F 

4.47 0.000 Random 
cross-
section 

16.69 0.000 

 Hausman  5.24 0.022    
Classical Assumption Test Results 

Test Stat p-
value 

 Conclusio
n 

  

Heteroscedasticity 4.06 0.043  Heteroscedasticity is 
present 

Autocorrelation 5.199 0.052  Marginal/no severe 
autocorrelation  

Note: Reported 𝑅2 values for all models (FEM and REM) represent the overall 𝑅2 
Source: Authors (processed data) by Stata 17, 2026. 
 
The bivariate estimation results presented in Table 3 provide important diagnostic 
insights into the baseline relationship between the ratio of paved road length to 
population density and economic growth in the absence of control variables. In the simple 
Pooled OLS specification (CEM), the coefficient of the ratio of paved road length to 
population density is positive but statistically insignificant ( 𝛽 = 0.129 , 𝑝 = 0.33 ), 
accompanied by very low explanatory power (𝑅2 = 0.006). Under the Fixed Effect Model 
(FEM), the Hausman test indicates a statistically significant difference between the FEM 
and REM estimates (𝑠𝑡𝑎𝑡 = 5.24, 𝑝 = 0.022. The FEM estimation produces a negative 
and statistically significant coefficient (𝛽 = −2.515, 𝑝 = 0.029), with a relatively low 
overall-𝑅2  of 0.006. The divergence in coefficient signs across estimation approaches 
suggests that the relationship between road infrastructure density and economic growth 
is sensitive to how country-specific heterogeneity is treated. More specifically, the 
positive and significant relationship observed in the baseline model, with control 
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variables, may reflect the influence of other structural economic factors that are 
correlated with both road infrastructure and economic growth. Therefore, the bivariate 
results should be interpreted as diagnostic evidence rather than as evidence of a direct 
causal relationship between the ratio of paved road length to population density and 
economic growth. 
 
Discussion 
 
Before interpreting the regression results, the most appropriate panel data model was 
first selected. Model selection was performed using the Chow test, the Hausman test, and 
the Breusch-Pagan Lagrange Multiplier (LM) test. The Chow test results showed a test 
statistic of 1.25 with a p-value of 0.276, indicating that the Common Effect Model is more 
appropriate than the Fixed Effect Model. Additionally, the Hausman test yielded a test 
statistic of 3.00 with a p-value of 0.392, failing to reject the null hypothesis and confirming 
that individual fixed effects are not required. Furthermore, the Breusch-Pagan LM test 
yielded a statistic of 0.17 and a p-value of 0.341. A p-value greater than 0.05 indicates that 
the Common Effect Model is more appropriate than the Random Effect Model. Based on 
the results of these three tests, the panel data in this study showed no significant 
individual effects. Therefore, the Common Effect Model was chosen as the primary 
estimation model. A stationarity test (Levin-Lin-Chu) was conducted to avoid spurious 
regressions. The results for the variables of economic growth, length of paved roads to 
population density, Value Added of the Industrial Sector, and Inflation Deflator showed 
that all data were stationary. Furthermore, the analysis and discussion are based on the 
results of the CEM estimation. 
 
The Influence of Road Transportation Infrastructure on Economic Growth 
 
Based on the Common Effect Model (CEM) estimation results, the ratio of paved road 
length to population density variable has a coefficient of 0.300 with a p-value of 0.040 
(significant at the α = 5% level). These results indicate that the ratio of paved road length 
to population density is positively and significantly associated with GDP per capita growth. 
Every 1% increase in the ratio of paved road length to population density, ceteris paribus, 
is estimated to increase economic growth by 0.003 percentage points. Although the ratio 
of paved road length to population density remains statistically significant at the 5% level 
(p = 0.040), the estimate is relatively marginal given the nine country-level clusters utilized 
in the robust inference procedure. The positive association suggests that differences in 
the ratio of paved road length to population density indicator are related to differences 
in GDP per capita growth during the observation period. The result may reflect the role of 
road infrastructure in supporting economic activities, although the estimated relationship 
should not be interpreted as a causal effect. More adequate road infrastructure also 
facilitates the mobility of labor and goods, thereby supporting increased economic output 
in ASEAN countries. This result is broadly consistent with Ng et al. (2019), which reported 
a positive and significant relationship between road infrastructure development and 
economic growth using the growth of road length per thousand population as an 
infrastructure measure. However, the infrastructure measure used in that study differs 
from the ratio of paved road length to population density indicator employed in this study. 



Ihsan, Amri & Hajar 
The Influence of Road Transportation Infrastructure Development on Economic Growth in ASEAN 

 
 

Journal of Economics Research and Social Sciences, 2026 | 160 

Therefore, the findings are comparable in terms of the positive direction of the 
relationship, but the difference in measurement should be taken into consideration. 
Furthermore, our positive finding contrasts with the findings of Kurniawan & Nihayah. 
(2021), who reported a negative effect of road infrastructure across 9 ASEAN countries 
for the 2008-2017 period. This empirical divergence likely stems from two key factors. 
First, Kurniawan & Nihayah. (2021), relied on absolute road length, our study employs a 
spatial density proxy (PJD) that accounts for population distribution and geographic scale. 
Second, by extending the observation window to 2023, our dataset captures the lagged 
economic returns to long-term infrastructure investments and the post-pandemic 
recovery of regional trade across ASEAN economies. 
 
The Influence of Industrial Sector Added Value on Economic Growth 
 
The industrial sector value-added variable, including construction, was included as a 
control variable to account for each ASEAN country's economic structure and to ensure 
unbiased estimation of the main variables. The industrial sector value-added variable 
shows a coefficient of -5.992 with a p-value of 0.000 (significant at the α = 1% level). This 
indicates that, ceteris paribus, a 1% proportional increase in the industrial sector's share 
of GDP is associated with a 0.05992 percentage-point decline in per capita GDP growth. 
These results indicate that the industrial and construction sectors have a significant 
negative effect on economic growth during the observation period. This finding is in line 
with Djubu et al. (2025), which states that the industrial sector can negatively impact 
economic growth if its development is not accompanied by increased productivity, 
efficiency, technology adoption, and strong linkages with other economic sectors. This 
finding differs from Nasir & Suripto. (2025), which indicates that the manufacturing 
sector's value added has a positive effect on economic growth. This difference is thought 
to be caused by differences in the scope of the research area, observation period, and the 
characteristics of the variables used. This study uses panel data from nine ASEAN 
countries with Industry indicators, including construction value added (% of GDP), so an 
increase in the industrial sector's share of GDP does not necessarily reflect an increase in 
industrial sector productivity. Therefore, the inclusion of this control variable does not 
alter the study's main interpretation of the effect of the ratio of road length to population 
density on economic growth in ASEAN countries. 
 
The Effect of Inflation on Economic Growth 
 
The inflation variable based on the GDP deflator has a positive coefficient of 0.082 with a 
p-value of 0.161, indicating it is not statistically significant at the 5% level. This finding is 
in line with Damanik & Saragih (2023), which found that inflation had a positive and 
insignificant effect on economic growth in ASEAN, indicating that the relatively moderate 
inflation rate in the ASEAN region was not strong enough to influence economic growth 
directly. 
 
The R² value of 0.179 indicates that the paved road length-to-population density variable, 
the industrial sector value-added variable (including construction), and the inflation 
variable based on the GDP deflator variables explain only 17.9% of the variation in GDP 
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per capita growth. In comparison, the remaining 82.1% is influenced by other variables 
outside the research model. This result is understandable because economic growth is a 
phenomenon influenced by many factors. Farzana et al. (2024) state that various factors 
influence a country's economic growth. Furthermore, differences in economic growth 
between countries are also caused by differences in the explanatory variables used in 
empirical models. Therefore, other factors not included in this study also influence 
economic growth. 
 
 

Conclusion 
 
This study aims to analyze the influence of road transportation infrastructure 
development, proxied by the ratio of paved road length to population density, the added 
value of the industrial sector (including construction), and inflation, as measured by the 
GDP deflator, on GDP per capita growth in the ASEAN region. Based on a series of model 
specification tests (Chow Test and LM Breusch-Pagan), the Common Effect Model method 
was selected as the best estimator for analyzing panel data with 144 observations. 
 
The results of the study indicate that the ratio of paved road length to population density 
has a positive and significant effect on economic growth. This finding indicates that 
increasing the availability of road transportation infrastructure can drive economic 
growth by improving regional connectivity, enhancing the efficiency of the distribution of 
goods and services, and reducing logistics costs. Furthermore, the industrial sector's 
added value, including construction, has a significant negative effect on economic growth. 
These results indicate that an increase in the industrial and construction sectors' 
contribution to GDP is not always accompanied by an increase in short-term economic 
growth, possibly due to structural inefficiencies, sector-specific dependence, or low 
marginal productivity in these sectors. Inflation, as measured by the GDP deflator, has a 
positive but not statistically significant effect on economic growth. 
 
This indicates that changes in inflation rates during the study period were not strong 
enough to influence economic growth in the ASEAN region. Overall, the results suggest 
that the ratio of paved road length to population density indicator is positively associated 
with GDP per capita growth during the observation period. However, this association 
should not be interpreted as a causal effect of road transportation infrastructure 
development on economic growth. However, its effectiveness is highly dependent on the 
quality of integration with other productive sectors and the structural conditions of each 
country's economy. Based on the observed positive association, ASEAN countries may 
consider improving paved road infrastructure while accounting for differences in 
population density and spatial characteristics. However, infrastructure planning should 
also consider broader country-specific economic and geographic conditions. This 
population-density-based approach aligns with the ASEAN Highway Network (AHN) policy 
framework, which emphasizes inclusive connectivity across regions. 
 
Highly populated countries such as Indonesia and the Philippines need to prioritize road 
infrastructure budget allocation to maximize their impact on economic growth. This study 
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has several limitations that require attention. First, excluding Vietnam and Timor-Leste 
from the sample due to data limitations reduces the generalizability of the study results 
to the entire ASEAN region. Second, the primary infrastructure proxy relies on a 
population density adjustment, and future studies could incorporate a direct per-capita 
road measure as a robustness check. Third, given the regional interdependencies among 
ASEAN economies, future empirical work with extended panel timeframes could benefit 
from explicitly modeling cross-sectional dependence and global macroeconomic shocks. 
Fourth, incorporating initial GDP per capita could further account for conditional 
convergence dynamics across heterogeneous member states. Fifth, the use of the 
Common Effect Model assumes homogeneity across countries, even though ASEAN 
countries have diverse economic, social, and institutional characteristics, so this 
assumption may not fully reflect the actual conditions. Furthermore, this study includes 
only the paved road length variable in relation to population density, industrialization, 
and inflation, thereby excluding other factors that could influence economic growth. 
Therefore, further research is recommended to include variables such as Foreign Direct 
Investment (FDI), seaport infrastructure, labor force, human resource quality, and 
institutional quality to provide a more comprehensive picture of the determinants of 
economic growth in the ASEAN region. 
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