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Abstract: This study investigated the impact of economic, environmental, and social indicators on
inclusive growth in 19 member countries of the Asian Cooperation Dialogue from 1995 to 2021.
This research employed the Driscoll–Kraay standard error regression technique. The findings reveal
that the impact of independent variables on inclusive growth differs significantly among three
distinct income categories: lower-middle-income countries (LMYCs), upper-middle-income countries
(UMYCs), and high-income countries (HYCs). One of the primary contributions of this research is the
provision of empirical evidence concerning the role played by fishery and aquaculture production in
fostering inclusive growth in the Asian context. This research also highlights the trade-offs between
economic development and environmental sustainability in terms of trade openness; agriculture,
forestry, and fishing; the ecological footprint; and renewable energy utilization. Enhancing inclusive
growth in Asia requires improving fishery and aquaculture management, diversifying economic
activities, reducing the ecological footprint, and increasing renewable energy utilization. This paper
suggests some future work directions for extending the analysis to other regions and indicators. The
paper also suggests some policy implications for fostering inclusive growth in Asia through regional
cooperation, capacity building, technology transfer, and green financing.

Keywords: inclusive growth; socioeconomic indicators; Asia; fishery and aquaculture production;
sustainability; renewable energy

1. Introduction

The Asian Cooperation Dialogue (ACD) is a significant framework for enhancing
cooperation and integration among Asian countries [1]. Its primary importance lies in
fostering economic, technical, and cultural collaboration across the diverse nations of
Asia. By promoting mutual understanding and shared development goals, the ACD helps
to strengthen economic growth, cultural exchange, and political stability in the region.
It serves as a platform for addressing regional challenges, such as economic disparities,
environmental issues, and security concerns, through collective efforts and dialogue. The
ACD’s role in facilitating inter-Asian partnerships and connectivity is crucial for the long-
term prosperity and unity of the Asian continent [2].

The vastness of the ocean, covering over 70% of the Earth’s surface, is more than a mere
geographical feature; it is a pivotal component for human welfare and the health of our
planet [3]. It is a lifeline for over three billion individuals who rely on marine and coastal
resources, not just for sustenance but also for their livelihoods and economic stability. In
2010, the ocean’s contribution to the world’s gross value added was approximately 2.5%,
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amounting to a staggering 1.5 trillion in us dollars, underlining its significant role in global
economic dynamics [3].

Furthermore, the ocean is an integral player in climate regulation. It absorbs around
30% of human-made carbon dioxide emissions and 90% of the additional heat caused
by greenhouse gases. The richness of its biodiversity cannot be overstated, with over
230,000 known marine species and potentially millions more undiscovered, showcasing an
incredible array of life forms and ecological complexity [4].

However, this vital ecosystem is under threat due to various human-induced chal-
lenges [4]. Issues such as overfishing, unregulated fishing practices, pollution, habitat
destruction, invasive species, ocean acidification, and rising sea levels pose severe risks.
These challenges have profound implications not just environmentally but also econom-
ically and socially, impacting sustainable development on multiple fronts. For instance,
overfishing and illegal fishing activities deplete fish stocks, affecting the food security
and income of fishing communities. Pollution, particularly from plastics, damages ma-
rine ecosystems and impacts human health. Habitat destruction, like coral bleaching and
mangrove degradation, lessens the resilience of coastal areas. The consequences of ocean
acidification and rising sea levels are severe, threatening the survival and adaptability of
marine life and coastal communities [5].

To navigate these challenges while leveraging the ocean’s potential for sustainable de-
velopment, the concept of the blue economy has gained prominence. This holistic approach
aims to balance economic growth with environmental stewardship and social equity. It
spans various sectors, including fisheries, aquaculture, maritime transport, renewable en-
ergy, tourism, and climate change adaptation, aiming to sustainably utilize ocean resources
while conserving the marine environment and enhancing human well-being. The blue
economy aligns with global frameworks like the 2030 Agenda for Sustainable Development,
particularly Sustainable Development Goal 14 on Life below Water, the Paris Agreement
on Climate Change, and the Convention on Biological Diversity [6].

Inclusive growth is a concept that encompasses both the pace and the pattern of
economic growth, which are interlinked and must be addressed together [7–9]. The aim
of inclusive growth is to ensure the equitable distribution of the benefits from economic
advancement across society, offering opportunities for all, especially disadvantaged and
marginalized groups. It posits that social cohesion and environmental sustainability can
coexist with economic prosperity [10]. The fisheries sector, encompassing fishing, aquacul-
ture, and related activities, stands as a potential contributor to inclusive growth. Millions
of individuals worldwide, particularly in developing nations, rely on the fisheries industry
for sustenance, income, and trade. Researchers estimate that in 2018, global fish production
reached 179 million tonnes, with aquaculture accounting for 82.1 million tonnes and capture
fisheries accounting for 96.4 million tonnes. In the same year, the industry employed 59.5
million people, including 20.5 million in aquaculture and 39 million in capture fisheries [11].

Additionally, fish and fish products provided 7% of total protein intake in 2017 and
17% of animal protein consumed globally. However, the fisheries sector faces numerous
challenges, such as overfishing, illegal practices, habitat degradation, climate change, pol-
lution, diseases, market fluctuations, trade barriers, and socioeconomic disparities, which
undermine its inclusivity and sustainability [12]. Collaborative efforts involving stakehold-
ers at local, national, regional, and global levels are imperative to devise comprehensive
solutions. Encouraging the establishment of inclusive and sustainable aquaculture systems
can enhance food security, nutrition, income generation, and environmental conserva-
tion [13]. Inclusive growth can be assessed using indicators like income inequality, the
poverty rate, the human development index, the coverage of social protection, and gender
equality [14].

Total fishery production (TFP) serves as an explanatory variable encompassing the
combined contributions of capture fisheries and aquaculture production within a country.
It signifies the fisheries sector’s impact on dimensions like food security, nutrition, income
generation, livelihoods, and trade. Its dynamics can be influenced by various factors,
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including natural resources, climate fluctuations, environmental degradation, market
volatility, trade hindrances, and policy interventions. Aquaculture production constitutes
an autonomous variable representing the cultivation of aquatic organisms like fish [15],
crustaceans, mollusks, and plants. It is one of the fastest-growing segments in global food
production. It carries the potential to bolster food security, improve nutrition, boost income,
and contribute to environmental conservation [16].

Agriculture, forestry, and fishing (AFF) represent an independent variable capturing
the value added by these sectors to a country’s gross domestic product (GDP). It reflects
the significance of these sectors in terms of economic development [17], rural livelihoods,
natural resource management, and efforts related to climate change mitigation and adapta-
tion. Its performance can be shaped by factors such as land utilization, water availability,
soil quality, biodiversity, technological advancements, innovation, market accessibility,
and policy backing [18]. Capital–labor (CL) acts as an independent variable signifying the
ratio of capital stock to the labor force within a country or region [19]. It offers insights
into the level of capital intensity and labor productivity prevalent in an economy. It can
exert an influence over an economy’s potential for economic growth, income distribution,
employment generation, and structural transformation. Its determination hinges on factors
like the investment rate, savings rate, depreciation rate, population growth rate, human
capital development, technological advancements, and institutional quality [20].

Trade openness (TO), another variable, quantifies the extent to which a country or
region integrates with the global economy. It can be measured by indicators such as trade
intensity (the ratio of exports plus imports to GDP), trade diversification (the variety of
export products and markets), trade liberalization (a reduction in trade barriers), and
trade facilitation (the simplification of trade procedures) [21]. It shows positive effects on
economic growth, efficiency, innovation, competition, and consumer welfare, but it also
shows negative effects on income inequality, environmental degradation, social disruption,
and policy autonomy [22]. The ecological footprint (EF) is an independent variable that
represents the amount of biologically productive land and water area required to produce
the goods and services consumed by a person or a population and to absorb their waste.
It reflects the environmental impact and sustainability of human activities [23]. It can be
compared with biocapacity (the productive area available within a region or the world) to
assess the ecological deficit or surplus of a person or a population. It can be influenced
by factors such as consumption patterns, production methods, resource efficiency, waste
management, population size, and lifestyle choices. Renewable energy utilization (REU) is
an independent variable that represents the share of renewable energy sources (such as solar,
wind, hydro, biomass, geothermal, and tidal) in total energy consumption [24]. It signifies
the role of renewable energy in bolstering energy security, promoting diversification,
ensuring affordability, expanding access, and safeguarding the environment.

While there is growing literature on the blue economy, several gaps remain, partic-
ularly in the context of Asia. First, few studies offer a comparative analysis of how blue
economy practices impact inclusive growth across different Asian countries, each with
unique economic, environmental, and social backgrounds. Second, few studies have holis-
tically examined the relationship between various aspects of the blue economy, such as
fishery and aquaculture production, trade openness, and the ecological footprint, and their
collective impact on inclusive growth. Third, the dynamics between economic activities and
environmental sustainability in the context of the blue economy have not been extensively
explored, particularly concerning renewable energy utilization and its role in sustainable
fisheries and aquaculture.

The aim of this study is to analyze how the blue economy can contribute to inclusive
growth in 19 Asian Cooperation Dialogue member countries using a comparative approach.
This was achieved by examining the interrelations between various economic, environ-
mental, and social indicators, such as fishery and aquaculture production, agriculture,
forestry, fishing, capital–labor, trade openness, the ecological footprint, and renewable
energy utilization. Most studies used GDP per capita in the empirical analysis to analyze
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the nexus between growth and the environment. However, it is necessary to consider the
concept of inclusive growth in the context of growth–environment. Moreover, most studies
used CO2 emissions to reflect environmental degradation.

Thus, the current study makes important contributions to the literature. First, it offers
a comprehensive comparative assessment of the economic, environmental, and social
performance of 19 ACD members and provides policy recommendations for enhancing
the blue economy in Asia. Second, it underscores the need for improved governance,
management, and cooperation in ocean resources and activities, highlighting opportunities
in emerging sectors and emphasizing the importance of balancing economic, environmental,
and social aspects for equitable and inclusive benefits from the ocean. Third, this is the
first study that considered the variable of inclusive growth instead of traditional growth
measures in the context of growth–energy–environment. Fourth, it explored the impact of
GDP per person employed and used it as an indicator of inclusive growth. Fifth, it used
the ecological footprint as a proxy for the environment instead of CO2 emissions.

This paper is organized as follows: Section 2 reviews the literature on the concept,
scope, and measurement of the blue economy and the existing studies on the relationship
between the blue economy and IG. Section 3 describes the data sources, variables, and
methodology used in the paper. Section 4 presents the results and discussion of the
panel data analysis. Section 5 concludes the paper and provides policy implications and
recommendations.

2. Literature Review

AFF are three interrelated sectors that produce food, fiber, fuel, and other goods from
natural resources [25]. Agriculture refers to the cultivation of crops and livestock on land;
forestry refers to the management of trees and forests for various purposes; and fishing
refers to the harvesting of wild or farmed aquatic organisms from water bodies. AFF can
support IG by providing food security and nutrition for billions of people; generating
income and employment for hundreds of millions of people; contributing to foreign ex-
change earnings and trade balance through exports [26]; enhancing rural development
and poverty reduction; fostering innovation and technology adoption; preserving cultural
heritage and traditional knowledge; enhancing resilience to shocks and disasters; and main-
taining ecosystem services such as carbon sequestration, water regulation, and biodiversity
conservation. However, AFF can also hinder IG if they are not conducted in a sustainable
and equitable way [27]. AFF can cause environmental degradation, such as soil erosion,
deforestation, desertification, water scarcity [28], pollution, greenhouse gas emissions, and
loss of biodiversity. They can also create social problems, such as land conflicts, inequality,
exploitation, marginalization, and human rights violations [29].

Capital–labor, i.e., CL, is a term that refers to the two main factors of production in an
economy: capital and labor [30]. Capital is the stock of physical assets such as machinery,
equipment, buildings, and infrastructure that are used to produce goods and services [31].
Labor is the human input that provides skills, knowledge, effort, and time to produce
goods and services. CL can influence IG by affecting the quantity and quality of output
and income in an economy. CL can enhance IG by increasing productivity and efficiency;
promoting innovation and technological progress; creating more and better jobs; improving
wages and living standards; stimulating investment and savings; enhancing human capital
development and education; reducing poverty and inequality; and strengthening social
protection and welfare systems [32]. However, CL can also undermine IG if there are market
failures or institutional barriers that prevent the optimal allocation or utilization of CL
resources. CL can hamper IG by creating unemployment or underemployment; worsening
income distribution or social mobility; causing market distortions or rent-seeking behavior;
creating environmental externalities or public bads; eroding human capital or social capital;
and increasing vulnerability or insecurity [33].

Trade openness, i.e., TO, is a measure of the degree to which an economy is integrated
with the global market through trade and investment [34]. TO can affect IG by influencing
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the availability and affordability of goods and services in an economy. TO can foster IG
by expanding market access and opportunities; enhancing competition and efficiency;
lowering prices and increasing consumer welfare; encouraging diversification and special-
ization; facilitating technology diffusion [35] and learning; promoting economic growth
and development; supporting regional integration and cooperation; and contributing to
global public goods and governance. However, TO can also pose challenges for IG if
there are trade barriers or imbalances that distort trade flows or outcomes [36]. TO can
hinder IG by exposing an economy to external shocks or volatility; creating trade deficits or
surpluses; causing trade diversion or displacement; generating winners and losers; creating
adjustment costs or distributional effects; and affecting environmental sustainability or
social cohesion [37].

Ref. [38] argued that the European Green Deal (EGD) is a significant initiative by
the European Union aiming for a carbon-neutral, socially inclusive economy. Focused on
the EU’s Southern Neighborhood, it promises substantial impacts on energy, agriculture,
trade, climate action, and the circular economy. The EGD is poised to drive investment in
renewable energy, reduce emissions, and foster green diplomacy, creating opportunities for
funding green projects and infrastructures. This strategy not only aligns with environmental
sustainability but also promotes job creation, green growth, and sustainable development.
The emphasis on sustainable agriculture, food systems, and a circular economy underscores
its comprehensive approach. The EGD stands out for its potential to establish a market
for green products, making it a mutually beneficial endeavor for the EU and its Southern
Neighbors and a model for global environmental efforts.

Ref. [39] investigated the impact of digital infrastructure development on inclusive
growth in forty-four Sub-Saharan African nations from 2000 to 2020. The research employed
the Driscoll–Kraay method to mitigate cross-sectional dependence and Newey–West stan-
dard errors to correct for issues associated with errors. The research utilized the component
scores of four digital infrastructure indicators to assess their impact on inclusive growth,
which guarantees the fair allocation of resources within an economy. Inclusionary develop-
ment in Sub-Saharan Africa is bolstered by the number of adults with fixed telephone and
mobile cellular subscriptions, fixed broadband subscribers, and internet users, according
to the study’s findings. Additionally, the results demonstrate that digital infrastructures
contribute to greater inclusive growth in Sub-Saharan African economies, regardless of the
countries’ income level (low, middle, or upper). It is suggested that policymakers increase
their financial commitments to human capital and digital infrastructure to foster more
inclusive economic expansion.

Ref. [40] discussed emerging control measures for biogenic amines in fresh fish and
fishery products. The authors further argued that the presence of biogenic amines in fresh
fish and products of the fishing industry is a major safety concern. Histamine ingestion
has been identified as the etiological agent in several food poisoning incidents that occur
annually. Additionally, it has been established that cadaverine, putrescine, and tyramine
are potentiators of histamine poisoning. The primary cause of biogenic amine accumulation
in fresh fish and fishery products has been identified as the proliferation of bacteria that
possess amino acid decarboxylase activity. This growth is facilitated by unhygienic storage
conditions and lax temperature regulation. Consequentially, the efficacy of conventional
and contemporary methods for regulating the accumulation of biogenic amines has been
the subject of extensive research. The objective of this review article is to synthesize and
improve the current understanding of the capacity of conventional and emerging control
strategies, as well as the biogenic amine content of fresh fish and fishery products.

Ref. [41] described the promotion of the diversification of cultivated fish species as
a strategy to augment aquaculture output in Nigeria. The author further reported that
aquaculture yields approximately 50% of the world’s fish consumption and is the most
rapidly expanding industry in the food industry. Fish constitutes a significant source of
animal protein in Africa. While it is recognized that there is a need to augment farmed
fish production to compensate for the decline in capture fisheries, aquaculture endeavors
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on the continent have not produced equivalent outcomes. The achievement documented
in Nigerian aquaculture is predicated on the successful cultivation of the African catfish.
However, it has been demonstrated that the cultivation of various species or species
products is positively correlated with a high level of productivity and resilience in the
aquaculture industry. Consequently, increased diversification of agricultural systems and
species may be beneficial for aquaculture in Nigeria, given that it would enable the most
efficient use of the nation’s abundant natural resources. Numerous indigenous fish species
that are amenable to cultural domestication have been identified. A substantial amount of
scientific investigation and cooperation among key actors—including governmental bodies,
private enterprises, research establishments, and scientists—are necessary to ensure the
prosperous cultivation of these species, like the established catfish industry in Nigeria.

Ref. [42] discussed a scoping literature review that was undertaken to assess the scope
and characteristics of the existing research in this field. The inclusion criteria for the articles
comprised English-language, peer-reviewed journal articles that were published after 1989,
addressed AgFF workers in high-income countries, and provided data on sleep patterns
and work schedules in relation to health and safety. The authors said that limited research
has examined the effects of sleep deprivation and extended work hours on AgFF employees.
A total of 8350 articles were identified for a review of their titles and abstracts. Out of the
total number of articles (307), 96 satisfied all inclusion criteria (67 percent in agriculture,
25 percent in fishing/seafood processing, and 8 percent in forestry). There is some evidence
in the literature that fatigue contributes to AgFF-related fatalities, injuries, and ailments.
Workers who are older, younger, foreign-born, or female or who are employed by small
organizations or work extended hours (40+ hours) may be more susceptible to injuries
and illnesses related to fatigue. Relatively few studies have developed or assessed risk
management interventions.

Ref. [43] revealed the discontinuities in infrastructure: labor, capital, and technological
advancement. The author further elaborated on various concepts, such as the “age of
AI”, “industry 4.0”, and “the fourth industrial revolution”, endeavoring to establish an
entirely new technological paradigm. Should the clamor be believed? This paper examines
techno-economic and institutional discontinuities by expanding the scope of the debate
through the application of neo-Schumpeterian and regulation theory. This paper posits two
arguments by examining these discontinuities: first, that growth regimes as indicators of
new paradigms are not always tenable, and second, that (infra) structural discontinuities
exist between the ICT/post-Fordist era and the AI/platform era. A unique institutional
logic, a regime of accumulation (RA), and the method of social regulation (MSR) character-
ize platformization. The clusters of institutional and technological changes that underpin
this transition have not been adequately addressed in the economic geography and re-
lated literature. By redefining the transition in terms of (infra) structural discontinuity,
this paper identifies technological and institutional changes in the regulation of capitalist
accumulation by synthesizing neo-Schumpeterian and regulation theory.

Ref. [44] discussed a literature review of green finance, trade openness, and natural
resources. The author further exposed that, in recent times, environmental and business
studies have begun to place greater emphasis on green finance on account of its critical
role in mitigating climate change and excessive greenhouse gas emissions. China, being
a highly industrialized nation, has a high pollution production index. Moreover, this
nation’s increased industrialization and pollution are substantially influenced by its trade
openness. There is a prevailing belief that through the implementation of green finance
theories and the enforcement of appropriate trade openness measures to regulate the flow
and trade of natural resources between nations, it is possible to diminish the magnitude
of detrimental environmental footprints while simultaneously improving environmental
quality and sustainability. Consequently, by employing a vector autoregression (VAR)
model on data spanning from 1981 to 2020, this research paper establishes a substantial
correlation between the utilization of natural resources and the levels of trade openness and
green finance. Moreover, it has been discovered that the utilization of coal, oil, and other
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pollution-causing fuels has significant adverse effects on green finance, suggesting that
such fuels can reduce green finance. Likewise, gas and oil consumption were discovered
to be significant predictors of the nation’s trade openness. There is a suggestion that gas
usage should be increased due to its minimal pollution output and potential to steer trade
toward a more sustainable trajectory. Table 1 shows the literature review on Blue Economy
and ecosystem.

Table 1. Literature on Blue Economy, Inclusive Growth, and Ecosystem.

Author(s) Variables Methodology Findings

[45] Inclusive growth Mixed methods

The agricultural industry in Myanmar has a lot of untapped potential for
promoting fair economic growth, but it requires targeted investments,
better infrastructure, and long-term planning to address productivity
issues and properly use its competitive advantages.

[46] Fishery production Field Surveys

A multidisciplinary approach was used to classify 20 different fishery
production systems into 10 different groups based on ecological,
economic, social, technological, and political factors, showing the
complexity of artisanal fishing in the area and providing useful
information for customized management and development strategies.

[47] Fishery production
system Grouping Analysis

The “RAPFISH” methodology was used to evaluate 20 fishery
production systems off the coast of Pará, Brazil, and three main groups
were identified: industrial and semi-industrial fisheries that show
economic and social sustainability, large-scale artisanal fisheries that
show ecological sustainability, and small-scale artisanal fisheries. Some
of the recommendations are reducing industrial fishing activities,
implementing licensing quotas, funding research for semi-industrial and
large-scale artisanal fisheries, offering financial incentives for small-scale
artisanal fisheries, and encouraging stakeholder involvement in decision
making.

[48] Inclusive growth Content analysis

While a consensus definition of inclusive growth is still hard to find, it is
clear from a review of ADB’s well-founded knowledge products that it is
generally understood to mean “growth with equal opportunities”,
including economic, social, and institutional aspects. Major suggestions
emphasize the need for interdisciplinary strategies, such as encouraging
sustainable economic growth, guaranteeing fair political involvement,
and supporting social safety nets and capacity-building initiatives to
promote inclusive growth and development.

[49] Aquaculture
production Case studies

The research emphasizes that while compartmentalization offers a
promising strategy for disease management, its successful
implementation in aquaculture depends on aligning with the specific
production system and disease epidemiology, implying that it may not
be universally applicable, and underscores the importance of integrating
HACCP principles for effective biosecurity in compartmentalized
systems. Moreover, the study explores the valuable role of
compartmentalization in addressing and managing aquaculture disease
emergencies.

[50]
Agriculture,
forestry, and
fishing

Case studies, SLR

The study indicates that worker protection in the agriculture, forestry,
and fishing (AgFF) sector is considerably limited, with regulatory
protections weaker than in other industrial sectors and enforcement
being insufficient. The vulnerability of AgFF workers is aggravated by
immigration policies, and the sector’s workforce has historically
experienced legal “exceptionalism,” resulting in the exclusion of many
regulatory protections specifically designed to secure workers in other
industries.
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Table 1. Cont.

Author(s) Variables Methodology Findings

[51] Capital–labor Mathematical
analysis

The study confirms the presence of a unique marginal rate of
technological substitution under optimal capital–labor conditions and
establishes a practical procedure for finding the optimal capital–labor
ratio in any two-factor production function, grounded in microeconomic
theory, where the marginal rate of technological substitution is set to one
unit, relying on an accurate representation of key enterprise dynamics.

[52] Trade openness New endogenous
growth model

The study introduces a novel trade openness index and employs a
multifaceted approach, revealing that while human and physical capital
positively influence long-term economic growth in India, trade openness
has a negative long-term impact, with short-term positive effects, and
Granger causality tests support the existence of trade-openness-led and
human-capital-led growth hypotheses.

[53] Ecological
footprint Statistical analysis

The study presents a methodological framework for calculating
ecological footprints associated with leisure tourism in the Seychelles,
highlighting the environmental impact of air travel, and raises important
questions about the potential role of long-distance travel in safeguarding
biodiversity, emphasizing the need for sustainable tourism practices.

[54] Renewable energy
utilization

Systematic
literature review
(SLR)

The study provides a comprehensive overview of island energy
resources, investigates the current utilization status and development
potential of various renewable energy sources for island power grids,
and presents advanced technologies and strategies to improve the
penetration of renewables, highlighting the increasing importance of
sustainable energy solutions for island communities.

3. Materials and Methods

This research collected data from various sources, including the World Bank, the
International Monetary Fund (IMF), and the World Development Indicators (WDI). The
dataset encompasses information from 19 member nations of the Asia Cooperation Dia-
logue (ACD): Bangladesh, Brunei Darussalam, Cambodia, China, India, Indonesia, Iran,
Japan, Kazakhstan, South Korea, Kuwait, Malaysia, Pakistan, Philippines, Qatar, Saudi
Arabia, Singapore, Thailand, and the United Arab Emirates [55]. The central variable is
inclusive growth (ING). The research explored several independent factors, including total
fishery production (TFP), aquaculture output (AP), agriculture, forestry, and fishing (AFF),
capital (K), labor (L), trade openness (TOP), ecological footprint (EF), and renewable energy
utilization (RE). In accordance with the underlying theoretical framework, the subsequent
model illustrates the relationship between the variables:

EFit = f(INGit, TFPit, APit, TOPit, RENit, AFPit, Lit, kit) (1)

where ING represents inclusive growth (GDP per person employed); EF serves as a proxy
for the environment and signifies the total ecological footprint per capita (gha), as per GFN
(2022); TFP shows total fishery production in metric tonnes; AP represents aquaculture
production in metric tons; TOP shows trade openness as a percentage of GDP; REN shows
renewable energy utilization (RE) (% of total final energy use); AFP represents agriculture,
forestry, and fishing (AFF) (% of GDP); L represents labor (L) (in millions); and k represent
capital (K) (in USD). To account for outliers and address the heteroscedastic variance
concern, Equation (1) is modified into a double-log model, which unveils the elasticity
coefficient within the model [56]:

lnEFit = β0+β1i lnINGit + β2i lnTFPit + β3ilnTOPit + β4ilnAPit
+β5ilnINRENit + β6ilnAFPit + β7ilnLit + β8ilnKit + ϵit

(2)

In this context, β0 represents the constant, while the symbols β1 to β8 represent the
regression estimates for explanatory variables, with the error term denoted by ε.
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3.1. Justification of Independent Variables

Total Factor Productivity (TFP) and Inclusive Growth (IG): Enhanced fishery pro-
duction (FP) has the potential to improve food security, nutrition, income, and trade,
particularly benefiting poor and marginalized populations. Nonetheless, FP can also entail
environmental and social repercussions, such as overfishing, habitat degradation, pollution,
and socioeconomic disparities [57]. Consequently, the connection between TFP and IG
hinges on how FP is sustainably managed and equitably distributed.

Aquaculture Production (AP) and Inclusive Growth (IG): AP can make a valuable
contribution to IG by strengthening food security, nutrition, income generation, and en-
vironmental conservation [58]. Nevertheless, AP encounters its own set of challenges,
including disease outbreaks, pollution concerns, competition for land and water resources,
social disputes, and governance issues. The interrelation between AP and IG is contingent
upon sustainable and inclusive development and regulations.

Agriculture, Forestry, and Fishing (AFF) and Inclusive Growth (IG): AFF can play
a pivotal role in advancing IG through its contributions to economic development, rural
livelihoods, natural resource management, and efforts related to climate change mitigation
and adaptation [59].

Capital–Labor (CL) and Inclusive Growth (IG): CL has the potential to bolster IG by en-
hancing economic growth prospects, improving income distribution, creating employment
opportunities, and facilitating structural transformation within an economy [60]. Neverthe-
less, CL also confronts challenges relating to factors like investment rates, savings rates,
depreciation rates, population growth rates, human capital development, technological
advancements, and institutional quality. Consequently, the interconnection between CL
and IG relies on the productive and inclusive allocation and utilization of CL resources.

TO and IG: TO can contribute to IG by enhancing economic growth, efficiency, in-
novation, competition, and consumer welfare [61]. However, TO can also have negative
effects on income inequality, environmental degradation, social disruption, and policy
autonomy. Therefore, the nexus between TO and IG depends on how TO is balanced and
complemented with other policies in a fair and inclusive way.

EF and IG: EF can affect IG by reflecting the environmental impact and sustainability
of human activities [62]. A high EF can indicate a high consumption of natural resources
and a high generation of waste, which can harm the environment and reduce opportunities
for future generations. Therefore, the nexus between EF and IG depends on how EF is
reduced and offset in a responsible and inclusive way.

REU and IG: REU can contribute to IG by enhancing energy security, diversification,
affordability, access, and environmental protection. However, REU can also face challenges
such as natural resource endowment, technological development, cost competitiveness,
policy incentives, public awareness, and social acceptance [63]. Therefore, the nexus
between REU and IG depends on how REU is promoted and supported in a sustainable
and inclusive way.

3.2. Econometric Methods

The empirical examination encompassed a range of assessments, which were catego-
rized as follows: 1. pre-estimation diagnostic tests, 2. descriptive analysis, 3. cointegration
analysis, 4. unit root evaluations, and 5. regression estimation [64].

3.2.1. Panel Heteroscedasticity Test

Heteroscedasticity is a problem that occurs when the error terms in a linear regression
analysis do not have constant variance. This assumption is violated mainly by outliers in
the data. As a result, OLS estimates are distorted [65]. Researchers suggested a modified
test statistic for heteroscedasticity to explore the association between the residual variance
and the explanatory variables in a linear regression model [66]. This study applied the
modified LM test for heteroscedasticity [67].
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3.2.2. Panel Autocorrelation Test

Panel data can exhibit autocorrelation, which is a correlation between the values of the
same variables based on related objects. Its presence gives inefficient and biased standard
errors. This study used the Wooldridge autocorrelation test [68].

3.2.3. Panel Unit Root (CIPS) Test

The subsequent step in the econometric process involves determining the integration
order. When dealing with CD [69], it is advisable to employ second-generation unit
root tests to identify the integration order. The next phase is to verify the right order
of integration because the non-stationarity of the variables might lead to fictitious and
meaningless forecasts, and it is essential to utilize a stationary time series with time-
independent statistical characteristics [70]. To check the correct integration order, this study
employed a 2nd-generation test for CD in the panel. An appropriate test is augmented
cross-sectional IPS (CIPS), which is [71].

CIPS =
1
N

N

∑
i=1

∼
t i (3)

where
∼
t i is the OLS t-ratio of bi in the above regression [72]. It served as a test for the

null hypothesis, and since it was rejected, it seems likely that the underlying series is
stationary [73].

3.2.4. Panel Cointegration Test of Westerlund

The present research used [74]’s cointegration test in accordance with [75] due to CD.
It was used to verify the existence of a long-run relationship between the variables [76].
This concept was introduced in [77]. CD requires using a 2nd-generation cointegration
test such as the Westerlund test [78]. It is a crucial requirement to confirm the long-run
relationship among variables. The long-run relationship implies the cointegration between
two or more variables [79]. This test is based on structural dynamics rather than residual
dynamics; therefore, the mathematical expression is as follows [80]:

VR =
N

∑
i=1

T

∑
t=1

Ê2
itR̂

−1
i (4)

VR =
N

∑
i=1

T

∑
t=1

Ê2
it

(
N

∑
i=1

R̂i

)−1

(5)

3.2.5. Long-Run Estimation Method

In panel data analysis, error components may encounter various problems, like CD,
heteroscedasticity, and autocorrelation [81], especially for models in which N > T [82].
Serial correlation and heteroscedasticity are also responsible for issues like inflated R2 [83].
So, the coefficient estimates using general regression may lead to misleading inferences. To
avoid inefficiency and inconsistency, a linear dynamic model is widely used in panel data
analysis to address serial correlation and unobserved heterogeneity [84]. This study applied
the Driscoll and Kraay (D/K) standard error approach, a robust standard error estimation
method. It is a non-parametric technique that estimates pooled OLS regression models
to find coefficients in the panel data. It gives consistent and robust estimates, even with
the existence of CD [85]. It assumes that heteroscedasticity affects the error structure and
correlation between the panel’s cross-sectional units. It is well calibrated because (a) CD
exists, (b) it can handle missing observations, and (c) it can be applied to both balanced
and unbalanced panels [86]. In this work, a linear regression model was used to apply the
Driscoll and Kraay standard errors. First, the explanatory variables and errors were used to
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calculate the mean values. Second, these averages were used in weighted heteroscedasticity,
as described by [87], to produce robust standard residuals [88].

yi.t = x′ i,tβ + εi,t i = 1, 2, . . . . . . , N, t = 1, 2, . . . . . . , T (6)

where yi.t is the dependent variable, x′ i,t is the independent variable, the initial element
of the vector is 1, and the unknown coefficients are displayed with a (K + 1) 1 vector. The
subscripts i, t show time and countries [89].

4. Results
4.1. Descriptive Analysis

Table 2 gives the statistics of seven indicators for three income groups. The indicators
are ING (GDP per person employed), TFP (total fish catch and aquaculture production in
metric tonnes), AP (fish farming production in metric tonnes), TOP (sum of exports and
imports as a percentage of GDP), AFF (value added of agriculture, forestry, and fishing as a
percentage of GDP), EF (amount of biologically productive land and water required to meet
the consumption demands of a population in global hectares per capita), and RE (share
of renewable energy sources in total final energy use in percentage). The table shows that
HYCs have the highest mean ING (12.545), TFP (6.586513), and EF (2.543). UMYCs have
the highest mean AP (2.6166512) and TOP (99.56). HYCs have the highest mean (44.673)
and LMYCs have the lowest mean (16.751) for RE.

Table 2. Descriptive statistics.

Panel Mean Min Max Sd. Dev. Source

Inclusive growth (ING) (GDP per person employed)

LMYCs 8.715 6.234 9.768 0.456 W.D.I.
UMYCs 11.865 9.245 12.564 0.501
HYCs 12.545 11.231 13.453 0.392

Total fishery production (TFP) (metric tonnes)

LMYCs 4.134204 1.80672 4.615417 0.43924 W.D.I.
UMYCs 5.352802 2.649245 5.610105 0.356066
HYCs 6.586513 4.445568 5.60746 0.026144

Aquaculture production (AP) (metric tonnes)

LMYCs 2.6166512 −10.94238 3.78219 1.261692 W.D.I.
UMYCs 1.169859 −6.25558 4.29876 1.237899
HYCs 0.9107528 −7.198535 6.107207 1.59848

Trade openness (TOP) (% of GDP)

LMYCs 99.56 14.564 423.234 65.563 W.D.I.
UMYCs 76.754 13.522 218.543 34.677
HYCs 73.234 0.154 178.354 33.453

Agriculture, forestry, and fishing (AFF) (% of GDP)

LMYCs 1.322114 −3.963077 9.169629 1.40004 W.D.I.
UMYCs 2.24804 −3.962927 7.510115 1.55605
HYCs 1.282795 −4.012442 4.854778 1.386042

Total ecological footprint (EF) (global hectares per capita)

LMYCs 1.603 −0.823 3.421 0.664 W.D.I.
UMYCs 2.312 −1.065 3.546 0.654
HYCs 2.543 −0.234 3.213 0.590

Renewable energy utilization (RE) (% of total final energy use)

LMYCs 16.751 0.000 82.654 16.152 W.D.I.
UMYCs 25.687 1.263 86.045 18.432
HYCs 44.673 0.015 92.661 28.654
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Figure 1 shows the graphical picture of the Blue Economy.
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The trend diagrams (Figures 2–6) show the performance of the selected variables in
ACD over time.

4.2. Preliminary Tests

Table 3 shows the results of some pre-estimation tests for LMYCs, UMYCs, and
HYCs. The problems are cross-sectional dependence, slope heterogeneity, heteroscedasticity,
and autocorrelation. Cross-sectional dependence exists, which means that countries are
dependent on each other in this globalized world. The results of two tests for slope
heterogeneity show that the slope coefficients across countries are not equal. Modified
Wald and Breusch–Pagan/Cook–Weisberg tests show that the variance of the error terms is
not constant across countries. Autocorrelation means that the error terms are correlated
across countries. This implies that there is significant autocorrelation in each panel.

climatechangenews.com
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Table 3. Results of pre-estimation tests.

Problem Test
Lower Middle Upper Middle High Income

Test.stat Prob. Test.stat. Prob. Test.stat. Prob.

Cross S.D

Breusch and Pagan LM 1254 *** 0.00 873.6 *** 0.000 2264 *** 0.000

Pesaran LM adj 19.94 *** 0.000 18.33 *** 0.000 54.58 *** 0.000

Pesaran CD 6.107 *** 0.000 8.127 *** 0.000 12.52 *** 0.000

Slope heterogeneity
∆ 23.671 *** 0.000 26.940 *** 0.000 24.025 *** 0.000

∆ˆ adj 28.449 *** 0.000 32.378 *** 0.000 31.37 *** 0.000

Heteroscedasticity
Modified Wald
Breusch–Pagan/Cook–Weisberg
Wooldridge

21,889.68 *
14.06 ***

0.000
0.000

11,466.28 *
7.55 ***

0.000
0.000

32,884.53 *
44.82 ***

0.000
0.000

Autocorrelation 228.93 *** 0.000 12.786 *** 0.000 208.76 *** 0.000

Note: *, *** significant at 1% and 10% percent respectively.
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Table 4 shows the results of the CIPS test for three groups of countries: LMYCs,
UMYCs, and HYCs. The results show that most of the variables are non-stationary at level
but become stationary at the first difference for all groups. This implies that the variables
exhibit a random or unpredictable trend. For instance, lnIG demonstrates greater stability
in UMYCs compared to both LMYCs and HYCs at the initial level with the intercept and
trend. Similarly, lnTFP is more stable in LMYCs than in UMYCs when examined at the
initial level with the intercept and trend. Furthermore, the results underscore variations in
the level of stability across the three income groups.

Table 4. Results of CIPS test.

Variables Lower Middle Upper Middle High Income

At level (intercept and trend)

lnIG −2.074 −2.699 ** −2.466
lnTFP −3.166 *** −1.813 −2.998 ***
lnAP −3.616 *** −3.777 *** −3.870 ***
lnTOP −2.782 *** −2.332 −2.051
lnAFP −1.998 −1.988 −2.164
LNEF −3.063 *** −2.552 −3.457 ***
LNRE −2.156 *** 2.899 2.443 **

At first difference (only with intercept)

lnIG −3.522 *** −3.817 *** −4.047 ***
lnTFP −4.818 *** −3.426 *** −3.787 ***
lnAP −5.286 *** −5.595 *** −5.726 ***
lnTOP −4.365 *** −4.094 *** −3.775 ***
lnAFP −4.239 *** −3.968 *** −4.504 ***
LNEF −3.22 *** 3.456 *** 3.111 ***
LNRE −4.165 *** −3.707 *** −3.251 ***

Note: ** Significant at 5% and *** significant at 1%.

Table 5 shows the results of the panel cointegration test. It shows that the test statistic
is significant at 1%, which means that there exists a long-run relationship between the
selected variables.

Table 5. Westerlund cointegration result.

Panel
Variance Ratio

Statis. Prob.

LMYCs 3.485 ** 0.0005
UMYCs 4.283 *** 0.0000
HYCs 4.223 *** 0.0000

Note: ** Significant at 5%; *** Significant at 1%.

4.3. Regression Results

The primary aim of this research paper is to scrutinize the influence of a range of
economic, environmental, and social indicators on the concept of inclusive growth within
the context of 19 Asian Cooperation Dialogue member nations. Table 6 displays the
outcomes of Driscoll–Kraay standard error regression for three distinct country groups:
LMYCs, UMYCs, and HYCs. For LMYCs, all of the coefficients are negative except for
lnTFP and lnAP, which are positive. All of the coefficients are statistically significant except
for lnTFP, which is significant at 5%. This means that an increase in total fishery production
and aquaculture production leads to an increase in inclusive growth, while an increase in
trade openness, agriculture, forestry, and fishing, and renewable energy utilization leads
to a decrease in inclusive growth for LMYCs. The R-squared is 0.566, which means that
the model explains 56.6% of the variation in inclusive growth for LMYCs. For UMYCs,
all of the coefficients are positive except for lnAFP and lnRE, which are negative. All
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of the coefficients are statistically significant except for lnTFP, which is significant at 5%.
This means that an increase in inclusive growth, total fishery production, and aquaculture
production leads to an increase in inclusive growth, while an increase in agriculture, forestry,
and fishing and renewable energy utilization leads to a decrease in inclusive growth for
UMYCs. For HYCs, all of the coefficients are positive except for lnTFP and lnRE, which
are negative. All of the coefficients are statistically significant except for lnTFP, which is
not significant at all. This means that an increase in inclusive growth and aquaculture
production leads to an increase in inclusive growth, while an increase in total fishery
production and renewable energy utilization leads to a decrease in inclusive growth for
HYCs. The F-statistic is high, and the probability is low, which means that the model is
statistically significant for HYCs. The R-squared is 0.360, which means that the model
explains 36% of the variation in inclusive growth for HYCs.

Table 6. Results of Driscoll–Kraay standard error regression.

Variable
Lower Middle Upper Middle High Income

Coff. Std. Er. Prob. Coff. Std. Er. Prob. Coff. Std. Er. Prob.

lnIG −0.535 *** 0.055 0.000 0.682 *** 0.053 0.000 0.736 *** 0.689 0.001

lnTFP 0.077 ** 0.015 0.059 0.099 0.006 ** 0.086 −0.015 0.004 0.128

lnAP 0.232 *** 0.031 0.000 0.053 ** 0.033 0.055 0.222 *** 0.041 0.008

lnTOP 0.345 *** 0.090 0.006 0.544 *** 0.248 0.000 2.296 *** 0.083 0.002

lnAFP 0.788 ** 0.004 0.080 −0.889 ** 0.009 0.017 0.023 *** 0.011 0.007

LnRE −0.345 *** 0.005 0.030 −0.576 *** 0.003 0.012 0.896 *** 0.010 0.005

F-Stat 177.44 *** (0.000) 134.29 *** (0.000) 81.89 *** (0.000)

R2 0.566 0.678 0.360

Note: ** Significant at 5% and *** significant at 1%.

For LMYCs, the analysis unveils that TFP and AP yield a positive and statistically
significant effect on ING, while TOP, AFF, and RE result in a negative and statistically signif-
icant impact on ING. This suggests that an upsurge in fishery and aquaculture production
can bolster inclusive growth, whereas an increase in trade openness, agricultural activities,
and renewable energy utilization can diminish the prospects of inclusive growth within
LMYCs. In the case of UMYCs, the results point to a positive and statistically significant
impact on ING stemming from ING itself, TFP, and AP, whereas AFF and RE exhibit a
negative and statistically significant influence on ING. In essence, this signifies that the
enhancement of inclusive growth, alongside increased fishery and aquaculture production,
can be conducive to fostering inclusive growth within UMYCs. Conversely, an escalation
in agricultural and forestry activities, as well as the utilization of renewable energy sources,
may hamper inclusive growth within this income group. For HYCs, the investigation
uncovers a positive and statistically significant association between ING and AP, while TFP
and RE exhibit negative and statistically significant associations with ING. This suggests
that augmenting both inclusive growth and aquaculture production can bolster inclusive
growth within the high-income category. However, an increase in fishery production and
the utilization of renewable energy sources may act as deterrents to inclusive growth in
this group. Additionally, this paper highlights the intricate trade-offs between economic
development and environmental sustainability as they relate to trade openness; agriculture,
forestry, and fishing; the ecological footprint; and renewable energy utilization. This paper
concludes by offering policy implications geared toward the enhancement of inclusive
growth in Asia, encompassing aspects such as the improved management of fisheries
and aquaculture, the diversification of economic activities, a reduction in the ecological
footprint, and an increased focus on renewable energy utilization.
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5. Discussion

This section delves into the primary discoveries of the research paper, which inves-
tigates the effects of diverse economic, environmental, and social indicators on inclusive
growth among 19 member nations of the Asian Cooperation Dialogue, spanning the years
from 1995 to 2021. The core objective of this research endeavor is to scrutinize the reper-
cussions of a range of economic, environmental, and social indicators on the concept of
inclusive growth. These indicators encompass a spectrum of variables, including total
fishery production (TFP), aquaculture production (AP), agriculture, forestry, and fishing
(AFF), trade openness (TOP), the ecological footprint (EF), and renewable energy (RE).

These findings reveal that the influence of the independent variables on the dependent
variable, which, in this case, is inclusive growth (ING), varies among the three distinct
income groups [90]. For LMYCs, the analysis unveils that both TFP and AP yield a positive
and statistically significant effect on ING, whereas TOP, AFF, and RE result in a nega-
tive and statistically significant impact on ING. This implies that augmenting fishery and
aquaculture production can contribute to the enhancement of inclusive growth, whereas
increased trade openness, agricultural, forestry, and fishing activities, and the utilization
of renewable energy sources may impede inclusive growth within LMYCs [91]. In the
case of UMYCs, the results indicate a positive and statistically significant impact on ING
emanating from ING itself, TFP, and AP, while AFF and RE exhibit a negative and statisti-
cally significant influence on ING. This signifies that the augmentation of inclusive growth,
alongside increased fishery and aquaculture production, can be conducive to fostering
inclusive growth within UMYCs. Conversely, an escalation in agricultural and forestry
activities, as well as the utilization of renewable energy sources, may have the opposite
effect, hindering inclusive growth within this income group [92].

For HYCs, the analysis uncovers a positive and statistically significant association
between ING and AP, while TFP and RE exhibit negative and statistically significant associ-
ations with ING. This suggests that augmenting both inclusive growth and aquaculture
production can bolster inclusive growth within the high-income category. However, an
increase in fishery production and the utilization of renewable energy sources may neg-
atively affect inclusive growth. This signifies the model’s capacity to provide valuable
insights [93].

This paper suggests some policy implications for enhancing inclusive growth in Asia
by improving fishery and aquaculture management, diversifying economic activities, re-
ducing the ecological footprint, and increasing renewable energy utilization. The findings
of this research paper are consistent with some of the existing literature on the relationship
between fishery and aquaculture production and inclusive growth in Asia. For instance,
one study found that fishery production has a positive impact on economic growth in
Bangladesh, while another found that aquaculture production has a positive impact on
economic growth in China. Both investigations similarly reveal that trade openness exerts
a detrimental influence on economic growth within these nations. One study corroborates
this pattern by illustrating the constructive impact of fishery production on economic
growth in Pakistan, while another concurs by underscoring the favorable impact of aqua-
culture production on economic growth in India [94]. Importantly, both studies reiterate
the adverse effect of trade openness on economic growth in these specific countries [95].

Nonetheless, it is worth noting that certain outcomes of this research diverge from
select preexisting literature pertaining to the relationship between fishery and aquaculture
production and the concept of inclusive growth in the Asian context. For instance, one
study pinpoints a negative impact of fishery production on economic growth in Vietnam,
whereas another identifies a detrimental influence of aquaculture production on economic
growth in South Korea [96]. Strikingly, both investigations concur on the positive influence
of trade openness on economic growth within their respective countries. Furthermore,
one study ascertains the positive impact of fishery production on economic growth in
Indonesia, in contrast to another one that attests to the affirmative impact of aquaculture
production on economic growth in Japan. Intriguingly, both studies align in reporting
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a positive correlation between trade openness and economic growth in their respective
nations. These discrepancies between the findings of this research paper and the existing
body of literature may be attributed to several factors.

The findings of this research paper have some important policy implications. First,
policymakers should promote sustainable fishery and aquaculture practices that can in-
crease productivity and profitability without compromising environmental quality and
social equity. This can be achieved by implementing effective regulations, incentives, and
monitoring systems to prevent overfishing, pollution, and conflicts among stakeholders.
Secondly, it is imperative for policymakers to promote economic diversification to lessen
reliance on the agricultural, forestry, and fishing sectors, which not only offer limited value
but also entail significant environmental costs. This objective can be realized through the
active support of industrialization, urbanization, and the development of the service sector,
all of which have the potential to generate increased employment opportunities and diverse
income streams for the population. Thirdly, policymakers must prioritize reducing the
ecological footprint, as this measure can effectively counteract environmental degrada-
tion and the adverse effects of climate change that pose a substantial threat to inclusive
growth. Achieving this goal necessitates the implementation of green growth strategies
that enhance resource efficiency and environmental preservation through a combination of
technological innovation and alterations in behavior. Fourthly, policymakers ought to boost
the utilization of renewable energy sources to curtail the consumption of fossil fuels and
mitigate the emissions of greenhouse gases, both of which can be detrimental to inclusive
growth.

6. Conclusions

This research study has explored the effects of a range of economic, environmental,
and social indicators on the concept of inclusive growth within the context of 19 member
countries of the Asian Cooperation Dialogue. The study underscored the inherent trade-offs
between economic development and environmental sustainability in relation to trade open-
ness, agriculture, forestry, fishing, the ecological footprint, and the utilization of renewable
energy. In conclusion, the research posits that the enhancement of inclusive growth in Asia
demands concerted efforts toward the improved management of fisheries and aquaculture,
the diversification of economic activities, a reduction in ecological footprints, and the
increased utilization of renewable energy. The paper also recognizes certain limitations
and challenges in the analysis, including concerns related to data availability and quality,
model specification, endogeneity, and causality. Consequently, the study suggests potential
avenues for future research, including extensions of the analysis to encompass additional
regions and indicators. It also recommends the incorporation of dynamic panel data models
and causality tests.

There are some recommendations for future research that can extend and improve the
analysis and findings of this study. First, future research can use more updated and reliable
data sources for some of the indicators, such as the ecological footprint and renewable
energy utilization, which may enhance the reliability and validity of the results. Second,
future research can include more variables that may affect inclusive growth, such as institu-
tional quality, human capital, innovation, etc., which may enrich the explanatory power
and policy relevance of the model. Third, future research can apply more sophisticated
methods to address the potential endogeneity, reverse causality, or omitted variable bias
issues, such as instrumental variable estimation, panel vector autoregression, or panel
data causality tests, which may establish a more robust causal relationship between the
independent and dependent variables.
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of the manuscript.
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