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Abstract

While economic growth will help to achieve individuals’ welfare by increasing their capita income sustainable
development must made safe the environment in which individuals live. To achieve these goals, nations must
extract their natural resource and need strong institutions. The goals of this paper are to analyse the effects of
political institutions and natural resource on economic growth by one side and by the other on sustainable devel-
opment. Data are collected from world bank development on Asian countries during the period 2002-2023 and
both POLS, FEM and GMM are used for estimate. Outcomes suggest that political institutions and natural resource
effects on economic growth and sustainable development are mixed. This means that there is a need to reinforce
institutions in Asian nations if they want that the extraction of their natural resource alleviates poverty, achieves
people’s welfare while ensuring the sustainable development.
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Streszczenie

Podczas gdy wzrost gospodarczy pomaga osiagna¢ dobrobyt jednostek poprzez zwigkszenie ich dochodu na
mieszkanca, zrownowazony rozwdj musi uczynic¢ srodowisko, w ktérym zyja jednostki, bezpiecznym. Aby osig-
gnac te cele, narody musza wydobywac swoje zasoby naturalne i potrzebuja silnych instytucji. Celem tego artykutu
jest analiza wplywu instytucji politycznych i zasobow naturalnych na wzrost gospodarczy z jednej strony i z dru-
giej na zréwnowazony rozwoj. Dane sg zbierane ze Swiatowego Banku Rozwoju dotyczace krajow azjatyckich w
okresie 2002-2023, a do oszacowania wykorzystano zarowno POLS, FEM, jak i GMM. Wyniki sugeruja, ze
wplyw instytucji politycznych i zasobé6w naturalnych na wzrost gospodarczy i zrownowazony rozwoj jest zrézni-
cowany. Oznacza to, ze istnieje potrzeba wzmocnienia instytucji w krajach azjatyckich, jesli chca, aby wydoby-
wanie ich zasobdw naturalnych tagodzito ubostwo, osiggato dobrobyt ludzi, zapewniajac jednoczesnie zréwnowa-
zony rozwdj.

Stowa kluczowe: instytucje polityczne, zasoby naturalne, wzrost gospodarczy, zrownowazony rozwoj
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1. Introduction

Sustainable development has been of paramount importance to economies around the world since the United Na-
tions adopted the SDGs to consider an inclusive perspective of economic growth. Countries have considered meet-
ing the needs of present generations without compromising the ability of future generations to meet their own.
Countries have placed sustainable development at the heart of economic policies for several decades, which has
taken on significant importance with environmental protection, integration and social equity, the desertion of pub-
lic utilities and the resilience of economies. Indeed, sustainable development encompasses economic sustainabil-
ity, social sustainability and environmental sustainability. The countries of the world in general and the most vul-
nerable countries in particular are concerned with sustainable development, particularly because of resource con-
straints.

The Asian region, composed of a mix of countries at different levels of development, is not far behind in ensuring
sustainability. It is the most dynamic, innovative and rapidly developing region in the world. On average, countries
have made remarkable progress over the last two decades, with annual GDP growth higher than that of regions in
the rest of the world (ESCAP, 2024). Some countries are well advanced in achieving the Sustainable Development
Goals (UN, 2024). Indeed, some countries such as China and Japan have significantly improved their public utility
services, unlike countries such as Mongolia or Pakistan. In middle-income economies, nearly 40% of the region's
population lives below the poverty line (USD 1.25 per day). In low-income countries, at least 20% of the popula-
tion does not have access to safe drinking water (ESCAP, 2023).

Energy consumption per capita is also the lowest in the world with population growth. Households do not have
the resilience capacities needed in vulnerable environments. Faced with this situation, Asian economies continue
to regress climate action, and it is becoming increasingly urgent to act to reverse this trend (ESCAP, 2024). In
high-income countries, economic growth comes at the cost of environmental degradation. In China, for example,
most greenhouse gas emissions from industrialization are gradually becoming a growing threat (UN, 2024). In
addition, inequalities in these economies are widening.

Various economic, social and environmental challenges persist in Asian economies. Progress towards the imple-
mentation of the 2030 Agenda for Sustainable Development remains uneven and insufficient in Asian countries
(ESCAP, 2024; Osabohien et al., 2024; Osabohien et al., 2024b). The prospects discussed are causing a brake on
growth dynamics. An unfavorable global context undoubtedly contributes to the decline in the dynamics of pro-
gress. The poly-crisis context has disrupted lives, pushing millions into poverty and widening inequalities. Suc-
cessive crises have had significant social, economic and environmental consequences that are gradually reflected
in economic performance (ESCAP, 2023; Imeokparia et al, 2023; Osabohien et al., 2024c). In this context, the use
of natural resources, the state of the environment and intergenerational equity become important to improve the
resilience of economies. In addition, countries have diverse institutional environments.

However, despite peace, stability and various positive achievements, economic difficulties and slowing democra-
tization have deepened the unequal distribution of power and resources, leading to a wide range of inequalities,
tensions and conflicts between different social groups in the region (Sharimova et al., 2023). This situation can
make it difficult to include the fruits of growth. The succession of social and economic crises has been a test for
the institutional environment of the countries of the subregion, particularly for democracies seeking a balance
between the principles of democratic governance and the preservation of their political subject (Natalina, 2022).
The COVID-19 pandemic, for example, has only reinforced doubts about the ability of modern institutions of
representative democracy to discern articulated public interest and accountability (Farrell & Han, 2020). Political
and institutional volatility can disrupt economic policies that aim to sustainably develop economies based on dy-
namic and innovative growth. The COVID-19 has severely affected the economics of Asian countries because
estimations revealed that real GDP of the developing Asian region is contracted by 0.4% in 2020 (Sawada &
Sumulong, 2021). Similarly, the COVID-19 has seriously impacted Asian institutions such as healthcare systems,
education and Labor markets (Osabohien et al., 2024c).

In the realm of literature, numerous studies have primarily focused on the factors contributing to the sustainable
development of economies in Asian countries (Bartniczak & Raszkowski, 2019; Wei & Huang, 2022; Cheng &
Adejumo, 2021; Khan et al., 2022; Pardi et al., 2021; Pandey & Asif, 2022; Jiang & Chang, 2022; Latif et al.,
2017; Asghar et al., 2023; Zheng et al., 2023). However, only a few studies have taken into consideration the
significance of the institutional environment. Younis & Chaudhary (2017) demonstrated that the quality of insti-
tutions has no significant effect on sustainable development. Conversely, in South Asian countries, Ahmed et al.
(2022) discovered that financial development and political institutions collectively have a positive and significant
effect on green growth.

This study seeks to bridge this gap in the literature by contributing to the existing research on three aspects. The
first aspect is to consider political institutions as factors that could make the growth of Asian economies sustaina-
ble. Indeed, the quality of institutions can render growth dynamics more inclusive and sustainable. As a second
original contribution, we also consider the natural resources possessed by the country. Empirical studies have
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indicated that the sustainable use of natural resources and regulatory pressure from institutions have an insignifi-
cant effect on economic growth (SAR Khan et al., 2020).

Therefore, it would be interesting to explore the effect of natural resource wealth on the relationship between
growth and sustainable development. As a final original aspect, we consider the development mix of Asian econ-
omies. Specifically, we segment Asian economies by income level into three groups: Lower Middle Income, Upper
Middle Income, and High Income. (Younis & Chaudhary, 2017) conducted a similar analysis, but it focused on
geographic aspects due to its emphasis on natural environments. However, considering income levels enables us
to examine groups facing similar institutional challenges.

The objective of this study is to determine the role of the institutional environment and natural resources in the
relationship between growth and sustainable development in Asian countries. To achieve this, we utilize linear
regression with pooled OLS and instrumental regression by the generalized method of moments for robustness.
We conduct estimations for all countries and marginalize estimations by groups of countries according to their
income levels. This paper aims to contribute to policy debate for the actualization of Sustainable development
goals (SDG) achievement, notably SDG 8 which consider economic growth aspects, SDG 13 which climate action
including environment protection and SDG 16 in which strong institutions building is an indicator. The subsequent
sections of the paper are organized as follows: Section two presents a literature review, Section three explains the
empirical modelling, data, and estimation methods, Section four details the empirical results and discussion, and
Section five offers conclusions and policy implications

2. Methodology

In this section, we present the methodology of the study in two steps. First, we present the variables and data
sources. Then, we present the estimation methods.

2.1. Data and variables

The secondary data used in the paper are extracted from the annual data of the Asian Development Bank and the
World Bank for Asian countries. The data covers the period from 2002 to 2023. The choice of data and the number
of countries is conditioned by the availability of data. We divide the countries into three groups® according to the
income level of the economies. The explained variable of the study is SD (Sustainable Development) measured
by the adjusted net savings. As variables of interest, we have growth by capital (GDPPC), natural resource capacity
(TNR) and the institutional environment contains control of corruption (CC), government effectiveness (GE), po-
litical stability (PS), regulatory quality (RQ), voice and accountability (VA) and law and order (RL). The control
variables are composed of technology (Tec) and the labour force in the country (Lovcha and Perez-Laborda). The
institutional policy indicators come from the World Bank's World Government Indicator database. In Table 1, we
present the descriptive statistics of the variables for all countries, low-income, middle-income and high-income
countries.

2.2. Estimation method

In this paper, we opted for two estimation methods to ensure the robustness of the results obtained. We use panel
data to combine cross-sectional and time-series information. The incorporation of these two dimensions of the
panel increases the coverage of available data and provides an advantage in terms of information and more careful
estimations in our case study which involves several variables of interest. We can use several estimation techniques
commonly used in the literature (Wei & Huang, 2022; Cheng & Adejumo, 2021; Khan et al., 2022; Jiang & Chang,
2022; Latif et al., 2017; Asghar et al., 2023).

The recurrent estimation methods are fixed effects (FE), random effects (RE), two-stage least squares (2SLS) and
generalized methods of moments (GMM). Each approach has its strengths and limitations. Two methods address
anomalies associated with panel data, such as heteroscedasticity, endogeneity, and serial correlation. Therefore,
we use pooled GCMs and the generalized method of moments. This choice is consistent with subsequent investi-
gations that have demonstrated the importance of using these models with the heterogeneity of Asian economies
in terms of sustainability (Hameed et al., 2023; Ilyas et al., 2024). The estimating equation in this paper is:

SD, = B, + >_ BPl, + BTNR, +p,tec, + B;Labor + &, 1)
With this in mind, we present the estimation methods used in the article.

! The three income groups are 1) Lower-middle-income countries which Bangladesh, Bhutan, Cambodia, India, Kyrgyzstan,
Laos, Myanmar, Nepal, Pakistan, Philippines, Tajikistan, Timor-Leste, Uzbekistan and Vietnam; 2) upper-middle income
countries are — Armenia, Azerbaijan, China, Indonesia, Iraq, Jordan, Kazakhstan, Lebanon, Malaysia, Maldives, Mongolia, Sri
Lanka and Thailand; 3) upper middle-income countries are Bahrain, Brunei, Israel, Japan, Kuwait, Oman, Qatar, Saudi Arabia,
Singapore and South Korea
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2.2.1. Generalized OLS estimator

The estimation of the generalized OLS model follows the empirical equation 2, n jis the time-invariant unobserved
effect specific to each country that satisfies my following conditionn; ~ iid (0, g,,); €;; ~ idd(0,0,); E(n; &) =
0. In the panel, the generalized OLS method is used as an improved version of ordinary least squares (OLS) to
deal with endogeneity and provide more consistent estimates with heterogeneous data. However, the application
of linear estimation models entails some complexities.

Approaches such as fixed effects (FE) and random effects (RE) have their strengths and limitations, requiring
careful consideration depending on the research context. FE estimation is well suited when cross-sectional samples
are selected with certainty, but becomes less useful when dealing with variables that are constant over time. In
contrast, the RE approach assumes no correlation between the fixed effects of the cross-sectional samples and the
independent variables, making it suitable for situations where cross-sectional samples are selected randomly.

ASD, = B, + >_ B Pl + BTNR, +f,tec, + B,Labor +n, + &, )
In the case of study, we use both approaches for three reasons. First, none of the chosen variables is constant over
time. Second, no correlation is possible between the cross-sectional fixed effects, because there is a mix of income

levels of the economies, and the governance models of the economies are disparate. Finally, even if our sample is
not chosen randomly, we use both approaches to ensure the robustness of the results.

2.2.2. The GMMs estimator

The GMM estimation follows the empirical equation 3. Unlike generalized OLS, GMM is an instrumental auto-
regressive estimation, which conforms us to lagged dependent variables. Lags of the regressor have some impact
on the estimation. These impacts mean that country-specific fixed effects may be correlated with the lagged de-
pendent variable and some explanatory variables may be endogenous. This can lead to inconsistency of linear
regressions and bias in the estimates. However, the panel difference generalized method of moments (GMM)
estimator, developed by (Arellano & Bover, 1995) and Blundell & Bond (1998), addresses these issues. It uses the
lagged differences of the predetermined variable as instruments for their levels and the differences of the strictly
exogenous variables.

It presents at least three advantages in the case study: it allows to obtain, in the presence of delayed variables,
unbiased, convergent and efficient estimators which allows to correct the presence of endogeneity (Arellano &
Bover, 1995); it takes into account the unobservable factors which can have an impact both on the sustainable
development of economies and the explanatory variables through the instruments (Younis & Chaudhary, 2017);
finally, it allows to correct the simultaneity bias between the variables of interest and control (Wooldridge, 2013).

SD, =SD, , + 5, + Z G, Pl + BTNR, +p5,tec, + pg,Labor +n, + &, 3)

3. Results and discussion

3.1. Descriptive statistics

Table 1 summarises the descriptive statistics of the variables included in the regression. For all countries, the mean
value of sustainable development is around 8.79e+10 current dollars. Given that the heterogeneity among nations,
an analysis based on income is done. We remark a difference between income level group. For example, the highest
sustainable development is observed in high income countries (8.89e+10 current dollars) when the lowest is rec-
orded in upper-middle income nations (1.48e+11 current dollars). The remark done for all Asian countries is that
all governance indicator is less than 50%, indicating that low governance performance.

Indeed, the mean values of control of corruption, government effectiveness, political stability, regulatory quality,
rule and law and voice and accountability is 40.491%, 47.526%, 38.064%, 44.946%, 42.860% and 29.801%, re-
spectively. Outcomes based on income level nations showed that control of corruption (73.007%), government
effectiveness (74.528%), political stability (60.741%), regulatory quality (74.110%), rule and law (73.292%) and
voice and accountability (38.192%) are all recorded in high income nations. Similarly, the lowest mean values of
control of corruption (26.239%), government effectiveness (32.038%), political stability (25.134%), regulatory
quality (26.304%), rule and law (28.026%) and voice and accountability (26.188%) are all recorded in lower-
middle income nations. These outcomes showed that there is a heterogeneity among the different Asians income
levels nations. The mean value of economic growth (GDPPC) for the all nations is 11169.72 US dollars, with a
standard deviation of 15119.6. The highest mean GDPPC is found in high income nations at 33194.66 dollars,
while the lowest is in lower-middle income nations at 1979.023 dollars, indicating heterogeneity within income
level groups.

The mean value of labor force participation rate (Labor) for the all nations is 60.670% of total population ages
15+, with a standard deviation of 10.555. The highest mean Labor is found in high income nations at 66.322%,
while the lowest is in lower-middle income nations at 56.641, indicating heterogeneity within income level groups.
The mean value of mobile cellular subscriptions (TEC) for the all nations is 84.461 per 100 people, with a standard
deviation of 49.514. The highest mean TEC is found in high income nations at 116.84, while the lowest is in lower-
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middle income nations at 60.922, indicating heterogeneity within income level groups. The mean value of total
natural resources rents (TNR) for the all nations is 11.234% of GDP, with a standard deviation of 14.938. The
highest mean TNR is found in high income nations at 19.285, while the lowest is in lower-middle income nations
at 5.528, indicating heterogeneity within income level groups.

Table 1. Summary statistics of variables, source: Authors’ own work

ALL countries Lower-middle income | Upper-middle income High income
1 2 3 4 5 6 7 8
Var Mean Min Mean Min Mean Min Mean Min
(Std. Dev.) | [Max] (Std. Dev.) | [Max] (Std. Dev.) | [Max] (Std. Dev.) | [Max]
SD 8.79e+10 -1.33e+10 | 3.66e+10 -1.33e+10 | 1.48e+11 -1.25e+10 | 8.89e+10 -6.81e+0
(2.90e+11) | (2.40e+12) | (9.09e+10) | (5.08e+1) | (4.77e+11) | (2.40e+12) | (1.11le+11) | (4.29e+1)
cC 40. 491 0.476 26.239 0.476 32.397 1.463415 73.007 43.333

(26.593) | (99.047) | (19.715) | (93.333) | (18.668) | (67.724) | (13.693) | (99.04)
GDPPC | 11169.72 | 364.002 | 1979.023 | 364.00 5069.857 | 542.655 | 33194.66 | 15561.4
(15119.6) | (73493.27) | (1720.897) | (9037.0) | (2794.198) | (11402.7) | (13767.12) | (73493.2)

GE 47526 0 32.038 1.905 45676 0 74528 42,647
(25.115) | (100) (18.956) | (72.857) | (19.857) | (85.436) | (15.285) | (100)
Labor | 60.670 36.4 56.641 39.674 61.331 36.4 66.322 52.058
(10.555) | (87.615) | (9.896) (77.2) (10.849) | (76.165) | (8.237) (87.615)
Tec 84.461 0 60.922 0 88.756 0.076 116.84 19.830
(49514) | (212.453) | (43.922) | (154.49) | (48.585) | (190.525) | (38.161) | (212.45)
Ps 38.064 0 25.134 0 36.405 0 60.741 7.109
(27.117) | (99.048) | (21.554) | (94.685) | (20.261) | (88.359) | (27.896) | (99.047)
RQ 44.946 0 26.304 0 45498 1.0810 74.110 46.19
(24542) | (100) (15.639) | (60) (16.097) | (78.378) | (13.420) | (100)
RL 42.860 48077 28.026 0.952 37.279 0.481 73.292 52.153
(25.1227) | (98571) | (18.230) | (73.33) | (18.458) | (71.153) | (11.967) | (98.57)
TNR | 11.234 0. 0001 5.528 0.001 11.858 0.002 19.285 0.0002
(14.938) | (79.430) | (8.798) (79.43) | (14.939) | (65.318) | (18.290) | (59.070)
VA 29.801 0.00 26.188 0 27.627 0.497 38.193 2.347

(20.307) (84.972) (18.683) (63.184) (15.303) (59.203) (25.196) (84.976)
Note: SD means sustainable development, CC means control of corruption, means GDP per capita, GE means government
effectiveness, Labor means labour, Tec means technology, Ps means political stability, RQ means regulatory quality, RL means
rule of law, VA means voice and accountability

3.2. Economic growth, institutions and natural resources

To analyse the effect of institution and natural resource on economic growth in Asian nation, three kinds of esti-
mation are used to check for the robustness of the outcomes. The findings using POLS, fixed effect model and
GMM are reported in Tables 2, 3 and 4 respectively. On one side, we presented the outcomes of the effect of
natural resource on all Asian countries together as well as within income group and on the other side the outcomes
of the effect of institutional quality on all Asian countries together as well as within income group.

Natural resource has a positive effect on economic growth for all Asian countries when using the POLS estimation
(Table 2). Similarly, we got the same results for fixed effect model except for the specification with voice and
accountability, where there is no effect (Table 3). For the GMM, natural resource effects on economic growth are
mixed (Table 4). For the specifications with control of corruption, political stability, regulatory quality and voice
and accountability, natural resource increases economic growth, while specifications with government effective-
ness and rule and law decrease economic growth.

For lower-middle income nations, the effects of natural resources on economic growth are mixed depending on
the specifications. For example, according to the POLS regression outcome and with specifications including con-
trol of corruption, political stability, rule and law and voice and accountability, natural resource negatively affects
economic when positively influences economic growth with regulatory quality and government effectiveness. The
results using fixed effect model showed that the effect of natural resource with all specifications on economic
growth is negative and positive when using GMM technique except for control of control result which is insignif-
icant.

In the upper-middle income Asian countries, the effects of natural resources on economic growth are mixed, de-
pending on the specifications and the estimation techniques. For example, the POLS and GMM regression out-
comes both showed that natural resource positively influences economic growth. However, the outcome when
using fixed effect negatively influence economic growth for all specifications. Finally, in the high-income Asian
countries, results with POLS regression showed that except for political stability where natural resource negatively
affects economic growth and for and voice and accountability where natural resource has insignificant effect on
economic growth, outcomes with the other institutional quality indicators are positive. Fixed effect model and
GMM regression outcomes both showed that natural resource positively influences economic growth.



Guo et al./Problemy Ekorozwoju/Problems of Sustainable Development 1/2025, 288-309 293

Overall, we can summarize that the outcomes of the effect of natural resource are mixed in all Asian nations as
well as within the income levels groups, showing a heterogeneity across Asian nations. This also shows that the
association amongst natural resource and economic growth is not linear and that from a level of natural resource
extraction this leads to environment degradation and in turn have consequences on human activities and on eco-
nomic growth. The positive results show that natural resource is beneficial for economic growth, indicating that
natural resource is a blessing for Asian nations. This means that rents from natural resources is re-allocated in
other sectors like education for example, this improving population welfare (Akpa, 2023).

Similarly, the negative outcomes show that natural resources can constitute a malediction for Asian nations which
do not well use it for development. This can be due to low performance of institutions to re-allocate the rents from
natural in another productive sector. The outcome for the positive effect is in line with Erum & Hussain (2019) in
OIC countries and Tahir et al. (2023) in Brunei Darussalam when those with negative outcome is conformed to
Singh et al. (2024) in P5 + 1 countries namely: US, UK, France, China, Russia, and Germany and Aslan & Altinoz
(2021) in Europe, Asia, Africa, and America nations.

When interested to examine how institutional quality indicators impact growth, we found that all the indicators of
institutional quality positively affect economic growth for all Asian countries when using the POLS estimation
(Table 2). Similarly, we got the same results for fixed effect model except for the specification with voice and
accountability, where there is no effect (Table 3). For the GMM, institutional quality effects on economic growth
are mixed (Table 4). When Control of corruption, political stability, regulatory quality and voice and accountability
increase economic growth, government effectiveness decreases economic growth and rule and law has no effect
on economic growth. For lower-middle income nations, the effects of all institutional quality indicator on eco-
nomic growth are positive.

The results using fixed effect model showed that except for control of corruption and voice and accountability
where the effects are insignificant, the effects of the other institutional quality variable are positive. The findings
when using GMM technique are negative for all indicators. In the upper-middle income Asian countries, except
for voice and accountability where it decreases economic growth, all the other institutional quality indicators im-
prove economic when using the POLS regression. Similarly, the outcome when using fixed effect positively in-
fluence economic growth for all specifications except for political stability where the effect is negative and voice
and accountability where the effect is insignificant.

The outcomes with GMM regression showed that voice and accountability positively influence economic growth,
while government effectiveness and regulatory quality decrease economic growth, and the other indicator did not
affect economic growth. Finally, in the high-income Asian countries, results with POLS and fixed effect model
regressions showed that all institutional quality indicators positively affect economic growth except for voice and
accountability results in the fixed effect model where it effects on economic growth is insignificant. However, the
results of GMM regression are mixed. The effects of rule and law on economic growth are positive when those of
government effectiveness, political stability and voice and accountability are negative. Furthermore, control of
corruption and regulatory quality has no effect on economic growth.

As in the case of natural resource, we can summarise that, institutions have a mixed effect in all Asian nations as
well as within the income levels groups, showing a heterogeneity across Asian nations. This also shows that the
association amongst institutional quality and economic growth is not linear and that a level of institutional quality
is needed to achieve economic growth. The positive results show that institutions are beneficial for economic
growth, indicating that strong institutions are favourable to economic growth. This means that an improvement in
institutions allow for example to decrease additional fees generated by corruption and avoid financial mismanage-
ment, this can increase economic growth. Similarly, the negative outcomes show that there is a need to improve
institutions within Asian countries. The outcome for the positive effect is in line with Mehmood et al. (2023) in
South-Asian countries and Hayat (2019) in 104 nations when those with negative outcome is conform to Abate
(2022) in emerging nations and Erum and Hussain (2019) in OIC nations.

Table 2. Economic growth, institutions and natural resources — pooled OLS estimate dependent variable: GDP PC, source:
Authors’ own computation

ALL Asian countries
Var 1 2 3 4 5 6
cons -24115.3*** | -24486.2*** | -19719.1*** | -25823.46*** | -26683.9*** | -3356 4.22
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tnr 212.3%** 311.009*** | 145.156*** | 254.453*** 263.536*** | 272.49***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
tec 34.696 *** 28.806*** 75.707 14.601 25.247%** 79.102***
(0.000) (0.000) (0.000) (0.211) (0.005) (0.000)
Labor | 254.352*** | 186.307*** | 231.933*** | 239.197*** 261.965*** | 471.46***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
cc 362.013***
(0.000)
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ge 386.549***
(0.000)
PS 233.688***
(0.000)
RQ 408.202***
(0.000)
RL 393.663***
(0.000)
VA 222.60***
(0.000)
obs 710 710 710 710 710 710
Prob | 0.0000*** 0.0000*** 0.0000*** 0.000%*** 0.0000%*** 0.0000***
R-sq. | 0.6474 0.6052 0.4518 0.6287 0.6475 0.947
Lower-middle income Asian countries
Var 7 8 9 10 11 12
cons 2683.392 2853.232 2920.718 1833.981 2473.65 2175.608
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tnr -25.16*** 5.700*** -32.23*** 4.996*** -9.328*** -28.254***
(0.000) (0.513) (0.000) (0.600) (0.070) (0.000)
tec 7.310%** 5.579%** 7.390%** 3.723%** 7.189%** 6.747***
(0.000) (0.000) (0.000) (0.139) (0.000) (0.001)
Labor | -23.837* -45 57*** -25.091** -24.82%** -27.648 -13.818
(0.015) (0.000) (0.010) (0.000) (0.001) (0.148)
cc 13.766***
(0.000)
ge 41.011***
(0.000)
PS 9.019***
(0.000)
RQ 48.989***
(0.000)
RL 24.613%**
(0.000)
VA 14.109***
(0.000)
obs 292 292 292 292 292 292
Prob | 0.0000*** 0.0000*** 0.000*** 0.000%*** 0.0000%*** 0.0000***
R-sq. | 0.998 0.742 0.870 0.892 0.5316 0.0984
Upper-middle income Asian countries
Var 13 14 15 16 17 18
cons | -3510.655 -2768.89** | 1089.393 -1325.472** | -225.488 2175.608
(0.035) (0.006) (0.108) (0.041) (0.087) (0.000)
Tnr 70.038*** 81.288*** 22.608*** 52.660*** 60.065*** -28.254***
(0.000) (0.000) (0.003) (0.000) (0.000) (0.000)
tec 29.742%** 27.225%** 30.733%** 29.289*** 28.669*** 6.747***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.001)
Labor | 45.359*** 8.7648 -2.116 6.242 29.039* -13.818
(0.005) (0.114) (0.817) (0.391) (0.019) (0.148)
cc 71.867***
(0.000)
ge 85.842%**
(0.000)
PS 30.612***
(0.000)
RQ 61.286***
(0.000)
RL 60.556%**
(0.000)
VA 14.109%***
(0.000)
obs 228 228 228 228 228 292
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Prob | 0.0000*** 0.0000%*** 0.0000%*** 0.000*** 0.0000*** 0.0000%***
R-sq. | 0.4193 0.5083 0.3297 0.3597 0.3778 0.0984
igh Income Asian countries

Var 19 20 21 22 23 24
cons | -86893.6%** | -99732.32 -47318.95 -84522%** -1 06611*** | -56700***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tnr 138.494*** | 349.328 -153.355 137.437*** 307.678 *** | -47.702

(0.000) (0.000) (0.016) (0.002) (0.000) (0.447)
tec 8.474 -20.533 -11.465 -28.339** -33.258*** -27.893

(0.455) (0.020) (0.551) (0.015) (0.003) (0.174)
Labor | 1054.08*** | 1103.1*** 1146.12*** | 1195.99*** 1096.333*** | 1348.11***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
cc 637.158***

(0.000)
ge 743.71%**

(0.000)
PS 144.819***
(0.000)
RQ 527.004***
(0.000)
RL 887.498***
(0.000)
VA 122.121
(0.000)

obs 190 190 190 190 190 190
Prob | 0.0000*** 0.0000%*** 0.0000%*** 0.000*** 0.0000 0.0000%***
R-sq. | 0.8094 0.8014 0.6616 0.6871 0.7842 0.6082

Note: P-values are in brackets (), ****, ** and * means significance at 1%, 5% and 10%
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Table 3. Economic growth, institutions and natural resources — fixed effects estimate, source: Authors’ own computation

ALL Asian countries

Variable 1 2 3 4 5 6
cons 185.986 -1903.54 2308.191 518.412 -251.427 6581.275**

(0.944) (0.617) (0.425) (0.833) (0.910) (0.004)
Tnr 43.318 48.843** 26.852* 34.888 51.717** 24.709

(0.023) (0.018) (0.078) (0.080) (0.010) (0.153)
tec 15.700*** 14.508*** 15.966*** 14.534*** 14.789*** 15.599***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Labor 111.068 123.722** 97.199** 95.925** 93.483** 59.632

(0.013) (0.026) (0.031) (0.014) (0.010) (0.104)
cc 64.086%**

0.000)
Ge 82.476%**

(0.000)
PS 38.831***
(0.000)
RQ 74.341%**
(0.000)
RL 94.435%**
(0.000)
VA -15.590
(0.295)
obs 710 710 710 710 710 710
Prob > F 0.0000*** 0.0000*** 0.0000%*** 0.000*** 0.0000%*** 0.0000***
R-sq 0.1095 0.1270 0.1001 0.1166 0.1245 0.0799
Lower-middle income Asian countries

Variable 7 8 9 10 11 12
cons 2755.08*** 1312.345 2087.66** 1909.41*** 2048.02*** 2716.91%**

(0.001) (0.119) (0.015) (0.009) (0.006) (0.003)
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Tnr -17.663*** -15.808*** -15.475 -16.538*** -13.301*** -17.486***
(0.000) (0.001) (0.001) (0.000) (0.006) (0.000)
tec 8.013*** 8.192%** 7.606*** 7.919%** 8.149%*** 8.013***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Labor -19.946 -3.828 -13.143 -10.880 -14.686 -19.536
(0.128) (0.780) (0.320) (0.341) (0.212) (0.158)
cc - 0.664
(0.850)
Ge 15.207***
(0.000)
PS 11.245%**
(0.007)
RQ 11.848*
(0.067)
RL 12.691***
(0.003)
VA -0.128
(0.955)
obs 292 292 292 292 292 292
Prob > F 0.0000*** 0.0000*** 0.0000%*** 0.000*** 0.0000%*** 0.0000***
R-sq 0.4983 0.5364 0.5385 0.5186 0.5221 0.4983
Upper-middle income Asian countries
Variable 13 14 15 16 17 18
Cons 8225.229%** 6336.2%** 9720.7%** 8015.60*** 6979.81** 9256.66***
(0.001) (0.002) (0.001) (0.003) (0.010) (0.001)
Tnr -20.487 -16.564* -34.048*** | -28.989*** -22.395** -32.275***
(0.042) (0.078) (0.000) (0.000) (0.025) (0.000)
tec 18.369*** 18.258*** 18.237*** 18.345%** 17.988*** 18.525%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Labor -89.871** -64.834** -90.727** -81.107** -72.473* -90.044**
(0.019) (0.043) (0.036) (0.039) (0.072) (0.026)
cc 29.911%*=
(0.001)
Ge 28.152%**
(0.000)
PS -8.279*
(0.094)
RQ 16.354*
(0.060)
RL 32.294**
(0.035)
VA 2.684
(0.799)
obs 228 228 228 228 228 228
Prob > F 0.000*** 0.000*** 0.000*** 0.00*** 0.000%*** 0.000***
R-squared 0.6168 0.5950 0. 6001 0.6075 0.5916
High Income Asian countries
Variable 19 20 21 22 23 24
Cons -3750 8.9** -52453.1%** -15108.75 -26868.49** -42108*** 5425.375
(0.022) (0.004) (0.109) (0.013) (0.005) (0.332
Tnr 208.756*** 215.307*** 118.429*** | 163.107*** 232.835*** 150.739***
(0.005) (0.001) (0.005) (0.003) (0.007) (0.005)
tec 15.262* -11.840 22.063 8.288 -3.896 6.641
(0.089) (0.152) (0.034) (0.296) (0.558) (0.485)
Labor 661.855*** 735.454*** 466.83*** 379.393*** 505.211*** 389.815***
(0.001) (0.001) (0.001) (0.004) (0.000) (0.000)
cc 287.615
(0.000)
Ge 457.563***

(0.000)




Guo et al./Problemy Ekorozwoju/Problems of Sustainable Development 1/2025, 288-309 297
PS 205.458***
(0.000)
RQ 415.417%**
(0.000)
RL 515.208***
(0.000)
VA -46.275
(0.365)
obs 190 190 190 190 190 190
Prob > F 0.000*** 0.000*** 0.000*** 0.00*** 0.000*** 0.000***
R-squared 0.822 0.901 0.903 0.623 0.832 0.873
Note: P-values are in brackets (), ****, ** and * means significance at 1%, 5% and 10%
Table 4. Economic growth, institutions and natural resources — GMM Estimate, source: Authors’ own computation
ALL Asian countries
Variable 1 2 3 4 5 6
_cons -55358.81""" -75294.1™ -51229.58™" -55547.19"" -63466.21""" -600139.31™"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tnr 13.805** -117.54%** 19.721%** 16.921*** -37.560*** 119.312***
(0.041) (0.000) (0.002) (0.006) (0.000) (0.000)
tec -16.099™" -25.844*** -17.420%** -14.758*** -20.156*** -14.746
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
cc 49.049***
(0.000)
Ge -78.531***
(0.000)
PS 134.707***
(0.000)
RQ 57.292***
(0.000)
RL -8.527
(0.117)
VA 179.948***
(0.000)
obs 613 613 613 613 613 613
Wald 889.2 486.49 111.38 589 3.47 99.79 10.34
Prob > chi2 | 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***
AR(1) 9.69*** 4,18*** 3.25%** 9.81*** 8.82 *** 5.44%**
(0.000) (0.000) (0.001) (0.000) (0.000) (0.000)
AR(2) 5.15 0.44 2.80 5.59 4,57 1.26
(0.000) (0.659) (0.005) (0.000) (0.000) (0.207)
Sargan (1) 920.08*** 809.92*** 421.82*** 913.24*** 850.71*** 600.09***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Sargan (2) 2057.45%** 1494.66*** 939.94*** 1084.40*** 1407.78*** 769.08***
(0.000) (0.000) (0.000) (0.000) (0.000) 0.000
Lower-middle income Asian countries
Variable 7 8 9 10 11 12
_cons - 18602.8™" -17928.01"*" -18689.93" -16882.7"" -17606.32 -16388.64™"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tnr 1.976 12.357*** 36.744%** 28.467*** 6.544* 35.670***
(0.598) (0.001) (0.000) (0.000) (0.083) (0.000)
tec -4.176%** -6.104*** -4,295*** -6.285*** -5.950*** -5.857***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
cc -23.230***
(0.000)
Ge -12.235%**
0.000
PS -18.554***
0.000
RQ -10.017%**
(0.000)
RL -15.396***
(0.000)
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VA -5.650***
(0.000)
obs 244 244 244 244 244 244
Wald. 389.61 52.31 5.70 7893 5.85 97.44 74610.86
chi2 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***
AR(1) 2.24 3.66 0.79 2.54 4.14 1.74
0.025 0.000 0.430 0.011 0.000 0.082
AR(2) 0.15 0.65 -1.89 -0.79 -0.36 -1.63
(0.877) (0.519) (0.058) (0.429) (0.719) (0.103)
Sargan (1) 472.80*** 581.00*** 420.65*** 483.44*** 594 .55%** 457 53***
(0.000) 0.000 (0.000) (0.000) (0.000) (0.000)
Sargan (2) 492.65*** 665.26%** 449.62*** 564.39%** 585.26%** 430.01***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Upper-middle income Asian countries
Variable 13 14 15 16 17 18
cons -31365.1*** -32163.91*** | -31040.6*** -31349.14 -31167.5*** -31706.5***
(0.000) (0.000) (0.000) 0.0000 (0.000) (0.000)
Tnr 12.805** 5.776 18.930*** 6.794 15.512%** 21.263%**
(0.010) (0.233) (0.000) 0.028 (0.000) (0.000)
tec 2.408*** 1.631** 3.008*** 2.450*** 2.789*** 2.903***
(0.001) (0.024) (0.000) (0.000) (0.000) (0.000)
cc -4.676
0.226
Ge - 9.956%**
(0.004)
PS 1.709
(0.450)
RQ -12.801***
(0.000)
RL -2.273***
(0.408)
VA 6.032**
(0.010)
Wald 106811.52 1060.50 108367.38 104793.14 109088.32 108213.41
Chi2(5)
Prob>Chi2 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***
AR(1) 0.04 0.23 0.44 0.20 0.39 0.51
(0.972) 0.820 0.662 0.845 0.698 0.610
AR(2) -0.17 -0.25 -0.23 -0.10 -0.16 -0.07
(0.866) (0.802) (0.818) (0.920) (0.873) (0.944)
Sargan (1) 554.81 554.95 447.64 501.30 563.62 525.48
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Sargan (2) 567.07*** 555.51%** 598.79*** 573.55%** 497.66*** 548.49***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
High-income countries
19 20 21 22 23 24
Variable -341389*** -346919*** -367009*** -343946*** -334909*** -3591 67.1
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
cons 67.079*** 38.855*** 49.750*** 50.877*** 91.072*** 21.006***
(0.000) (0.003) (0.000) (0.000) (0.000) (0.038)
Tnr 5.513*** 4.021 -5.317 3.458 4.124 2.042
(0.080) (0.162) (0.162) (0.252) (0.143) (0.503)
tec 11.207
(0.585)
cc -36.468**
(0.029)
Ge -81.860***
(0.000)
PS -21.410
(0.216)
RQ 69.924**
(0.026)
RL -70.527***
(0.000)
VA 26654 7.33 256 491.08 205166.38 259577.17 2664 76.69 230126.06




Guo et al./Problemy Ekorozwoju/Problems of Sustainable Development 1/2025, 288-309 299
Wald 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***
Prob>Chi2 | - 0.63 -0.93 -0.77 -0.80 -0.64 -0.28
0.528 0.351 0.443 0.422 0.519 0.783
AR(1) -0.63 -0.93 -0.77 -0.80 -0.64 -0.28
0.528 0.351 0.443 0.422 0.519 0.783
AR(2) -2.07 -2.03 -0.81 -1.90 -2.08 -1.51
(0.038) (0.042) (0.416) (0.057) (0.037) (0.131)
Sargan (1) | 165.15 158.62 101.05 152.10 152.88 102.77
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Sargan (2) 133.07*** 124.,72%** 110.98*** 134.26*** 136.54*** 106.25***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Note: P-values are in brackets (), ****, ** and * means significance at 1%, 5% and 10%

As synthesis, institutions and natural resources have mixed effects on economic growth within all Asian countries,
indicating that none of the income group did better that another. These mitigated outcomes can be explained by
the COVID 19 pandemic that fragilized the institutions of different countries. Similarly, during COVID-19 pan-
demic, lockdown measures didn’t allow to continue extracting natural resources in the countries, this can explain
the mixed relationship. Currently, in the context of post-pandemic, most of the countries look for putting in place
re-launch measures to advance their economy.

3.3. Sustainable development, institutions and natural resources

To analyse the effect of institution and natural resource on sustainable development in Asian nations, three kinds
of estimation are used to check for the robustness of the outcomes. The findings using POLS, fixed effect model
and GMM are reported in Tables 5, 6 and 7 respectively. On one side, we presented the outcomes of the effect of
natural resource on all Asian countries together as well as within income group and on the other side the outcomes
of the effect of institutional quality on all Asian countries together as well as within income group

Natural resource has a negative effect on sustainable for all Asian countries when using the POLS estimation
(Table 5) and GMM technique (Table 7) with all models’ specifications, indicating that a rise in control of corrup-
tion, government effectiveness, political stability, regulatory quality, rule and law and voice and accountability
increases sustainable development. Then, for lower-middle income nations, the effects of natural resources on
sustainable development are only significant in the GMM model specifications. Except for control of corruption,
all the models specified with the other institutional variables improve sustainable development, indicating that a
rise in government effectiveness, political stability, regulatory quality, rule and law and voice and accountability
increases sustainable development.

In the upper-middle income Asian countries, the effects of natural resources on sustainable development are mixed
depending on the specifications and the estimation techniques. For example, the POLS regression outcomes
showed that natural resource positively influences sustainable development except for government effectiveness
specifications where the findings is negative. However, the outcome when using fixed effect negatively influence
sustainable development for all specifications. For GMM technique, the outcomes showed natural resource im-
proves sustainable development except for the model specification with voice and accountability where the effect
is negative. Finally, in the high-income Asian countries, results with POLS and GMM regressions showed that
natural resource negatively affects sustainable development except for government effectiveness for the GMM
where the outcome is not significant. However, fixed effect model regression outcomes showed that natural re-
sources positively influence sustainable development.

Overall, the effect of natural resource is mixed in all Asian nations as well as within the income levels groups,
showing a heterogeneity across Asian nations. This also shows that the association amongst natural resource and
sustainable development is not linear and that there is a level of natural resource extraction which is harmful for
sustainable development achievement. For this, Asian nations must transition in green energy to continue to benefit
from safe environment. The positive results show that natural resource ensures sustainable development ins Asian
nations. This means that by operating their environment for economic development, Asian nations also take actions
to protect environment by investing for example in green energy. Similarly, the negative outcomes show that
natural resource is harmful for sustainable development in Asian nations. This means that Asian nations by oper-
ating environment for economic development do not care for environment protection. The outcome for the positive
effect is in line with Adebayo et al. (2023) and Baloch et al. (2019) when those with negative outcome is conform
to Balsalobre-Lorente et al. (2023) and Igbal et al. (2022).

When interested in examining how institutional quality indicators impact sustainable development, we found that
the indicators such as control of corruption, government effectiveness, regulatory quality, and rule and law are
positively affected sustainable development except for political stability which has negative effect and voice and
accountability which impact is insignificant among all Asian countries when using the POLS estimation (Table
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5). Similarly, with fixed effect model, we found that only political stability and voice and accountability are sig-
nificant (Table 6). When political stability improves sustainable development, voice and accountability lessens
sustainable development.

For the GMM, all the institutional quality indicators lessen sustainable development (Table 7). Then, for lower-
middle income nations, the outcome with POLS technique all the institutional quality variables effects on sustain-
able development are positive except the government effectiveness which effect is negative. The results using
fixed effect model showed that government effectiveness, regulatory quality and rule and law improve sustainable
development when political stability worsens sustainable development. The findings when using GMM technique
show that government effectiveness reduces sustainable development when regulatory quality and voice and ac-
countability increase sustainable development.

In the upper-middle income Asian countries, except for control of corruption which increases sustainable devel-
opment, government effectiveness, political stability, regulatory quality and voice and accountability lessen sus-
tainable development when using the POLS regression. Similarly, fixed effect model shows that only voice and
accountability is significant and negatively influence sustainable development. The outcomes with GMM regres-
sion showed that voice and accountability negatively influence sustainable sustainability when control of corrup-
tion, regulatory quality and rule and law increase sustainable development.

Finally, in the high-income Asian countries, results with POLS regression showed political stability and rule and
law positively affect sustainable development when government effectiveness and regulatory quality lessens sus-
tainable development. The results with fixed effect model regression showed that institutional quality indicators
such as political stability and regulatory positively affected sustainable development. The results of GMM regres-
sion showed that political stability improves sustainable development when control of corruption, government
effectiveness, regulatory quality and voice and accountability lessen sustainable development.

As in the case of natural resource, we can summarize that, institutions have a mixed effect in all Asian nations as
well as within the income levels groups, showing a heterogeneity across Asian nations. This also shows that the
association amongst institutional quality and sustainable development is not linear and that a level of institutional
quality is needed to achieve sustainable development. The positive results show that institutions are beneficial for
sustainable development, indicating that strong institutions are favourable to sustainable development. This means
that an improvement in institutions allow the government to decree needed environmental rules that are favorable
to carbon emission reduction (Bhattacharya et al., 2017; Degbedji et al., 2024). Similarly, the negative outcomes
show that there is a need to improve institutions within Asian countries. The outcome for the positive effect is in
line with Degbedji et al. (2024) in WAEMU and Azam et al. (2021) who found that good institutional quality
allows to act to protect environment and in turn ensure sustainable development. Similarly, the negative result can
be explained by the recent COVID-19 pandemic, which called into question, the role of institutions in ensuring
sustainable development. Our outcome is supported by the argument of Farrell & Han (2020) who stated that the
COVID-19 pandemic, for example, has only reinforced doubts about the ability of modern institutions of repre-
sentative democracy to discern articulated public interest and accountability.

Table 5. Sustainable development, institutions and natural resources — pooled OLS estimate, source: Authors’ own computa-
tion

ALL Asian countries

Variable | 1 2 3 4 5 6
Cons 17.78*** 19.178*** 14.206*** 17.794%** 18.539*** 17.294%**

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tnr -0.101*** -0.079*** -0.182*** -0.116*** -0.086*** -0.160***

(0.000) (0.001) (0.000) (0.000) (0.000) (0.000)
Tec 0.358** 0.321%** 0.566*** 0.395*** 0.392*** 0.488***

(0.002) (0.005) (0.000) (0.001) (0.000) (0.000)
Cc 0.469***

(0.000)
Ge 0.828***

(0.000)
PS -0.424%***
(0.000)
RQ 0.395***
(0.002)
RL 0.555***
(0.000)
VA -0.042
(0.677)

Obs 554 554 553 554 554 554
Prob > F 0.000*** 0.000*** 0.000*** 0.0000*** 0.000*** 0.0000***
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R-squared | 0.5215 ‘ 0.6360 | 0.8215 | 0.7072 | 0.7256 ‘ 0.6965
Lower-middle income countries
Variable | 7 8 9 10 11 12
Cons 21.241%*= 23.255*** 18.707*** 21.325*** 22.368 21.321%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tnr -0.241 -0.161 -0.269 -0.109 0.029 -0.006
(0.168) (0.432) (0.103) (0.653) (0.892) (0.983)
Tec 0.234** 0.205** 0.351** 0.230** 0.239** 0.240**
(0.022) (0.031) (0.024) (0.029) (0.022) (0.022)
Cc 0.298*
(0.051)
Ge 0.826*
(0.066)
PS -0.463***
(0.001)
RQ 0.558*
(0.067)
RL 1.128***
(0.007)
VA 0.565*
(0.073)
Obs 206 206 206 206 206 206
Prob>F | 0.004*** 0.0159*** 0.0003*** 0.0093*** 0.0002*** 0.0011***
R-squared | 0.8743 0.9109 0.993 0.877 0.657 0.9102
Upper income countries
Variable | 13 14 15 16 17 18
Cons 9.263*** 43.960 5.485*** 10.153*** 0.985*** 17.713***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tnr 0.354*** -0.333*** 0.115* 0.239*** 0.268*** 0.195***
(0.000) (0.000) (0.077) (0.003) (0.002) (0.004)
Tec 0.688*** 0.805*** 0.905*** 0.835*** 0.794*** 0.801***
(0.004) (0.005) (0.000) (0.000) (0.001) (0.000)
Cc 0.581***
(0.001)
Ge -2.284**
(0.038)
PS -1.023***
(0.000)
RQ -0.396
(0.057)
RL 0.018
(0.884)
VA -1.567***
(0.000)
Obs 191 157 190 191 191 191
Prob>F | 0.0000%** 0.0000*** 0.0000*** 0.0000*** 0.0000*** | 0.0000***
R-squared | 0.6830 0.5661 0.7495 0.5821 0.5401 0.8161
High-income countries
Variable | 19 20 21 22 23 24
Cons 40.692*** 43.960*** 39.666*** 49.295*** 30.587*** 38.382***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tnr -0.256*** -0.333*** -0.212*** -0.400*** -0.090 -0.245***
(0.000) (0.000) (0.000) (0.000) (0.237) (0.001)
Tec 0.687*** 0.805*** 0.975*** 0.587*** 0.656*** 0.683
(0.008) (0.005) (0.002) (0.062) (0.006) (0.015)
Cc -0.749
(0.330)
Ge -2.284**
(0.038)
PS 0.465**
(0.027)
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RQ -4.424%**
(0.002)
RL 3.312**
(0.025)
VA -3.121***
(0.000)
Obs 157 157 157 157 157 157
Prob>F | 0.000*** 0.000*** 0.0000*** 0.0000*** 0.0000*** 0.0000***
R-squared | 0.7338 0.9661 0.6591 0.6342 0.7561 0.8371

P-values are in brackets (), ****, ** and * means significance at 1%, 5% and 10%

Table 6. Sustainable development, institutions and natural resources — fixed effects estimate, source: Authors’ own computation

ALL Asian countries

Variable | 1 2 3 4 5 6
_cons 33.039*** 31.518*** 28.722*** 33.365*** 32.001*** 34.748
(0.000) (0.000) (0.000) (0.000) (0.000) 0.000
Tnr -0.005 0.0007 0.009 -0.003 0.001 -0.009
(0.936) (0.992) (0.883) (0.966) (0.983) (0.895)
tec 0.503*** 0.480*** 0.467*** 0.497*** 0.482*** 0.512%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
cc -0.090
(-1.33)
Ge 0.195
(1.06)
PS 0.388***
(0.000)
RQ -0.095
(0.653)
RL 0.179
(0.407)
VA -0.407
(0.067)
obs 554 554 553 554 554 554
Prob>F 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000***
R-squared | 0.648 0.663 0.924 0.639 0.647 0.803
Lower-middle income Asian countries
Variable |7 8 9 10 11 12
_cons 30.758*** 23.255*** 18.707*** 21.325 22.368 32.564***
(0.000) (0.000) (0.000) 0.000 (0.000) (0.000)
Tnr -0.052 -0.161 -0.269 -0.109 0.0294 -0.086
(0.692) (0.432) (0.103) (0.653) (0.892) (0.470)
tec 0.442%** 0.205 0.351** 0.230** 0.239** 0.453
(0.000) (0.031) (0.024) (0.029) (0.022) (0.057)
cc -0.083
(0.433)
Ge 0.826**
(0.066)
PS -0.463***
(0.001)
RQ 0.558*
(0.067)
RL 1.128***
(0.007)
VA -0.274
(0.240)
obs 206 206 206 206 206 206
Prob>F 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000***
R-sq. 0.507 0.7097 0.993 0.877 0.656 0.812
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Upper-middle income Asian countries
Variable | 13 14 15 16 17 18
Cons 48.021*** 48.059*** 47.499*** 46.193*** 47.873*** 47.874%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tnr -0.210*** -0.203* -0.208** -0.211** -0.217** -0.200*
(0.020) (0.046) (0.018) (0.018) (0.014) (0.053)
tec 0.658*** 0.640*** 0.658*** 0.631*** 0.668*** 0.617***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
cc 0.159
(0.380)
Ge 0.149
0.402
PS 0.076
0.566
RQ 0.633
(0.130)
RL -0.049
(0.865)
VA -0.597*
(0.051)
obs 191 191 190 191 191 191
Prob>F | 0.0000*** 0.000*** 0.000%*** 0.000*** 0.000*** 0.000%***
R-squared | 0.844 0.843 0.818 0.900 0.825 0.975
High income Asian countries
Variable | 19 20 21 22 23 24
Cons 18.364*** 15.602** 13.392** 15.749*** 3.115 18.791***
(0.004) (0.020) (0.011) (0.005) (0.519) (0.002)
Tnr 0.117*** 0.116*** 0.087*** 0.108** 0.134%*** 0.115%**
(0.005) (0.005) (0.009) (0.010) (0.000) (0.006)
tec 0.653*** 0.602** 0.753%** 0.665** 0.511 0.685***
(0.004) (0.025) (0.002) (0.003) (0.038) (0.004)
cc 0.133
(0.828)
Ge 0.684
(0.344)
PS 0.749***
(0.001)
RQ 0.686
(0.441)
RL 3.200***
(0.003)
VA 0.148
(0.336)
obs 157 157 157 157 157 157
Prob > F 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.008***
R-sq. 0.675 0.742 0.603 0.725 0.557 0.693

P-values are in brackets (), ****, ** and * means significance at 1%, 5% and 10%

Table 7. Sustainable development, institutions and natural resources — GMM estimate, source: Authors’ own computation

ALL Asian countries
Variable 1 2 3 4 5 6
_cons -12.60*** -6.592** -12.620** -9.449** -7.556 -1.684**
(0.002) (0.031) (0.014) (0.021) (0.023) (0.354)
Tnr -0.094*** - 0.063 -0.086** -0.072** -0.073** -0.110*
(0.006) (0.044) (0.021) (0.033) (0.029) (0.011)
tec -0.132*** -0.163*** -0.100** -0.156*** -0.164*** -0.134***
(0.001) (0.000) (0.042) (0.000) (0.000) (0.001)
cc -0.475***
(0.001)
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Ge -0.303***
(0.006)
PS -0.605***
(0.008)
RQ - 0.446***
(0.008)
RL -0.310***
(0.005)
VA -0.389***
(0.007)
obs 507 507 506 507 507 507
Wald 879252.40 849314.40 834820.87 856747.64 849640.32 917869.73
Prob > chi2 | 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***
AR(1) -8.88*** -0.12%** -0.03 *** - 9.06*** -9.09*** -9.09***
(0.000) (0.000) 0.000 (0.000) 0.000 (0.000)
AR(2) 3.82%** 3.91 *** 3.89 3.88 3.90 3.91%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Sargan (1) | 40.55 41.74 36.89 40.61 40.95 41.53
(0.828) 0.791 (0.916) (0.826) (0.815) (0.797)
Sargan (2) | 42.39 38.56 38.70 41.42 41.63 44.04
(0.736) (0.858) (0.854) (0.771) (0.763) (0.674)
Lower-middle income countries
Variable 7 8 9 10 11 12
_cons 8.807*** 10.013*** 0.789 10.965*** 13.549%*** 10.190%***
(0.000) (0.000) (0.732) (0.000) (0.000) (0.000)
Tnr 0.165 0.212** 0.163* 0.326*** 0.420*** 0.348
(0.119) (0.046) (0.095) (0.004) (0.001) (0.001)
tec 0.301*** 0.283*** 0.386*** 0.278*** 0.285*** 0.272
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
cc -0.171
(0.156)
Ge -0.061
(0.531)
PS -0.730***
(0.000)
RQ 0.112
(0.269)
RL 0.290**
(0.039)
VA 0.166*
(0.055)
obs 194 194 194 194 194 194
Wald 350278.56 344223.97 2930 51.09 335342.84 332 070.10 32924 2.26
Prob. 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.00***
AR(1) -4.55 -4.65%** -3.64*** -4, 74%F* -4.65%** -4.66***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
AR(2) 2.69%** 2.96%** 2.83*** 3.03%** 3.12%** 2.95%**
(0.007) (0.003) (0.000) (0.002) (0.002) (0.003)
Sargan (1) 257.66*** | 249.67*** 212.66 *** 246.63 243.97 240.24
(0.000) (0.000) (0.000) 0.000 0.000 (0.000)
Sargan (2) 197.75%** 197.66*** 190.41%** 139.06*** 143.27 96.11%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
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Upper-middle income Asian countries

Variable 13 14 15 16 17 18
cons 16.924*** | 13.693*** 13.693*** 16.112*** 16.839*** 24.008***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tnr 0.720 0. 392*** 0. 392%** 0.602*** 0.619*** -0.031
(0.000) (0.000) (0.000) (0.000) (0.000) (0.516)
tec 0.575*** 0.814*** 0.814*** 0.687*** 0.692*** 0.688***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
cc 0.885***
(0.000)
Ge -0.061
(0.576)
PS -0.061
(0.576)
RQ 0.823***
(0.000)
RL 0.409***
(0.000)
VA -2.282***
(0.000)
Wald 28356 3.01 | 342126.54 342126.54 307110.31 304 765.17 3850 17.26
Prob>chi2 | 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***
AR(1) 5.16*** 4.25%** 4.25%** 4.99*** 4.90*** 1.80*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.071)
AR(2) 0.93 0.18 0.18 0.51 0.77 -1.16
(0.354) (0.859) (0.859) (0.610) (0.440) (0.245)
Sargan(1) 334.19*** | 444 57*** 444 57*** 395.37*** 390.70*** 317.93***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Sargan(1) 244.30*** | 203.05*** 203.05*** 237.21%** 242.06*** 92.83***
(0.000) (0.000) 0.000 (0.000) (0.000) (0.000)
High income Asian countries
Variable 19 20 21 22 23 24
cons 17.675*** | 22.480 *** 32.871*** 25.952*** 17.535%** 13.786***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tnr -0.120*** | -0.281*** -0.004*** -0.320*** -0.100** -0.229***
(0.001) (0.000) (0.770) (0.000) (0.061) (0.000)
tec 0.165 0.684*** 1.356%** 0.386** 0.213 -0.066
(0.299) (0.000) (0.000) (0.020) (0.235) (0.703)
cc -1.026
(0.076)
Ge -3.124%***
(0.000)
PS 1.991***
(0.000)
RQ -4.484***
(0.000)
RL -0.835
(0.423)
VA -0.843
(0.000)
Wald 234930.58 | 2096 26.21 251026.02 | 224124.93 228905.82 20769 4.10
Prob>chi2 | 0.000*** 0.000*** 0.000%*** 0.000%*** 0.000*** 0.000***
AR(1) -2.38** -2.23** -2.88*** -2.04** -2.39** -1.87*
(0.018) (0.026) (0.004) (0.042) (0.017) (0.062)
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AR(2) -0.73 -0.12 -0.65 -0.20 -1.04 -0.91
(0.464) (0.902) (0.516) (0.843) (0.298) (0.365)
Sargan(1) 191.44%** 161.99*** 91.76*** 157.32*** 185.35%** 168.63***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Sargan(1) 69.77** 58.92 72.32** 65.56* 61.48 55.37
(0.027) (0.157) (0.017) (0.057) (0.109) (0.247)

P-values are in brackets (), ****, ** and * means significance at 1%, 5% and 10%

As synthesis, institutions and natural resources have mixed effects on sustainable development within all Asian
countries, indicating that none of the income group did better that another. Overall, we can summarize that there
is an inefficiency of institutions to protect the environment, that leads countries to an abusive exploitation of natural
resources. They generate pollution and participate in increasing the emissions of greenhouse gas and in turn in-
crease the negative impact of climate change on agriculture, health and other vital sectors. This represents an
obstacle to the actualization of the sustainable development goals 13 (fight against climate change).

4, Conclussions

The findings of this study highlight the complex and often contradictory relationships between natural resources,
institutional quality, economic growth and sustainable development in Asian countries. These relationships vary
significantly depending on the income level of the countries and the estimation techniques used. Natural resources
demonstrate a generally positive impact on economic growth, particularly in high-income Asian countries. How-
ever, their effect on sustainable development is predominantly negative, especially when considering all Asian
countries collectively. This suggests a potential trade-off between short-term economic gains from natural resource
exploitation and long-term sustainable development goals.

Institutional quality indicators generally show a positive relationship with economic growth, particularly in the
POLS and FE models. However, the results become more mixed when using the GMM technique, indicating
potential endogeneity issues or dynamic effects that are not captured by simpler models. The varying results across
income groups underscore the importance of considering a country's development stage when analyzing these
relationships. High-income countries seem to benefit more consistently from their natural resources and institu-
tional quality in terms of economic growth, while lower-income countries show more mixed and often negative
effects.

The findings of this study make significant contributions to the ongoing policy discourse on achieving the Sus-
tainable Development Goals (SDGs). Specifically, they emphasize the importance of SDG 8, which focuses on
promoting sustained, inclusive, and sustainable economic growth, full and productive employment, and decent
work for all. The study also aligns with SDG 13 by addressing climate action through strategies for environmental
protection, mitigation of climate risks, and fostering resilience against environmental challenges. Furthermore, it
highlights the essential role of SDG 16, which advocates for building effective, accountable, and inclusive institu-
tions at all levels, as a foundation for achieving sustainability and fostering socio-economic stability.

Based on the findings of this study, several policy implications can be drawn. First, countries should develop
natural resource management strategies that are tailored to their specific economic contexts and development
stages. While high-income countries might be able to leverage their resources for economic growth more effec-
tively, lower and middle-income countries need to be more cautious about potential negative impacts on sustaina-
ble development. Second, the generally positive relationship between institutional quality and economic growth
underscores the importance of strengthening governance structures. Countries should focus on improving control
of corruption, government effectiveness, political stability, regulatory quality, rule of law, and voice and account-
ability.

Third, policymakers need to be aware of the potential trade-offs between economic growth and sustainable devel-
opment, particularly in resource-rich countries. Policies should aim to strike a balance between exploiting natural
resources for short-term economic gains and ensuring long-term sustainable development. Given the varying re-
sults across income groups, policies should be tailored to the specific needs and contexts of countries at different
development stages. For instance, lower-middle income countries might need to focus more on improving the
efficiency of resource use and strengthening institutions to mitigate negative impacts on sustainable development.
Given the mixed results for voice and accountability, there is a need for enhanced transparency in resource man-
agement and institutional processes. This could help ensure that the benefits of natural resources and good gov-
ernance are more equitably distributed and contribute to sustainable development.

While this study provides valuable insights, it's important to acknowledge its limitations. While the study employs
multiple estimation techniques, each has its own limitations. For instance, POLS may not account for country-
specific effects, while GMM results can be sensitive to the choice of instruments. Also, grouping countries by
income levels may obscure important differences within these groups. Countries within the same income category
may have vastly different resource endowments, institutional structures, and development challenges. There may
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be other important factors influencing the relationships between natural resources, institutions, economic growth,
and sustainable development that are not included in the model.

Based on the findings and limitations of this study, several avenues for further research can be identified. Future
studies could disaggregate natural resources into different types (e.g., oil, minerals, forests) to examine whether
the impacts on growth and sustainable development vary by resource type. Further investigation into the interac-
tion effects between natural resources and institutional quality could reveal important nuances in their combined
impact on growth and sustainability. Also, further studies should focus on incorporating spatial dimensions into
the analysis, as this could help account for potential spillover effects between neighbouring countries.
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APPENDIX A

Countries used for the analysis and their income classification, source: Authors’ own work, using World Bank income classi-
fication

Income Group Countries

Lower-Middle Bangladesh, Bhutan, Cambodia, India, Kyrgyzstan, Laos, Myanmar, Nepal, Pakistan, Philip-
Income pines, Tajikistan, Timor-Leste, Uzbekistan, Vietnam

Upper-Middle Armenia, Azerbaijan, China, Indonesia, Iraqg, Jordan, Kazakhstan, Lebanon, Malaysia, Maldives,
Income Mongolia, Sri Lanka, Thailand

High Income Bahrain, Brunei, Israel, Japan, Kuwait, Oman, Qatar, Saudi Arabia, Singapore, South Korea




