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Abstract

This study conducts a scoping review using Scopus to address gaps in academic literature on competitive advantages in
the mineral industry. It screens articles, analyzing themes such as strategic management, innovation, sustainability, and
policy influence. The paper aims to summarize existing research, identify key insights, and pinpoint gaps for future aca-
demic exploration. It finds that competitive advantage strategies in mining focus on strategic approaches, resource utiliza-
tion, innovation, sustainability, and policy impact. The study recommends future research directions, including refining
methodologies, exploring innovation’s role in comparative advantage, longitudinal studies on sustainability, sector-specific
analyses, and examining policy effects. By highlighting current knowledge and suggesting future avenues, this research

guides forthcoming scholarly investigations in the mineral industry.
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Background

The mineral industry plays a critical role in the global econ-
omy, though its direct contribution to global GDP remains
relatively modest. According to global economic esti-
mates, the mine stage of production accounted for approxi-
mately 1.2% of world GDP in 2016, down from a peak of
1.9% in 2011 (Lower and Bringezu 2019). However, in
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mineral-dependent developing countries, such as Mongo-
lia, Botswana, and several Sub-Saharan African economies,
mining has contributed as much as 8-25% of national GDP,
particularly during the 2000-2010 commodity boom (World
Bank 2013). Despite its modest share in global terms, the
industry’s strategic value lies in its role as a foundation for
downstream sectors, supporting employment, infrastruc-
ture, export earnings, and broader economic development—
especially in resource-rich nations.

The global mineral market exhibits diverse growth pat-
terns across different segments and regions. The Industrial
Minerals Market is projected to reach 2,377.7 million tonnes
in 2023, with a compound annual growth rate (CAGR)
of 2.8% through 2030. Meanwhile, the global Mineral
Supplements Market, valued at USD 15 billion in 2022, is
expected to expand at a CAGR of 3.3% from 2023 to 2030.
This growth is primarily driven by technological advance-
ments in mining and processing, increasing urbanization,
and worldwide infrastructure development (Kharad 2023),
although the sector operates under strict governmental regu-
latory oversight (EPA 2023).
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In this competitive landscape, understanding and leverag-
ing both competitive and comparative advantages becomes
crucial for long-term success (Thibeault et al. 2023).
Competitive advantage involves firm-specific strategies
and actions to establish market dominance (Prasad 2020;
Salavou 2015), while comparative advantage provides a
theoretical framework focusing on a country’s capability to
produce goods or services at a relatively lower opportunity
cost than others (Xie 2019). These two concepts, though
distinct, are interrelated economic principles that together
explain the success of nations and firms in the global market
(Gupta 2015). Each mineral possesses unique competitive
advantages, shaped by various determinants including fac-
tor conditions, demand conditions, supporting industries,
firm strategy, structure, rivalry, governmental influence, and
chance (Hanafi et al. 2019; Porter 1990).

Recent literature highlights a growing recognition of the
strategic role played by midstream activities—such as refin-
ing, processing, and value addition—in shaping both com-
petitive and comparative advantages in the mineral industry.
However, most existing studies still center on upstream
extraction or macro-level trade dynamics, often overlooking
the midstream segment where firm capabilities and national
policy instruments critically interact. For example, Sha-
tunov (2023) examined revealed comparative advantages
in Russia’s mineral sector using value-added metrics but
focused primarily on extraction activities. Similarly, Mam-
ina and Maganga (2020) found that the lack of adequate
factor endowments hinders mineral beneficiation in Zimba-
bwe, but did not explore firm-level strategies at midstream
stages. In the other hand, Firmanto and Wibinoso (2025)
emphasized the need for policy refinement to enhance value
addition in Indonesia, yet acknowledged the scarcity of inte-
grated analyses combining both types of advantage within
the midstream value chain. This gap is further reinforced by
broader GVC research, which underscores the importance
of logistics, digitization, and value-added trade in shaping
comparative advantage, yet offers limited sector-specific
insights for the mineral industry (Yang et al. 2024). Thus,
there remains a pressing need for systematic inquiry that
links comparative trade potential with firm-level strategies
and policy instruments in the mineral midstream sector.

The existing literature reveals a notable research gap
in the integrated analysis of competitive and comparative
advantages within the mineral industry, particularly across
different stages of the value chain. While studies on compet-
itive advantage emphasize firm-level strategies, innovation,
and operational performance (Firmanto and Wibisono 2025;
Diana et al. 2015), and those on comparative advan-
tage focus on resource endowments and trade positioning
(Mamina and Maganga 2020; Magbool et al. 2020), there
is limited scholarship exploring how these two dimensions
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interact dynamically—especially within the midstream seg-
ment, such as refining and processing. Midstream activities
play a crucial role in shaping value addition and industrial
upgrading, yet they are often underexplored in current
research (Firmanto and Wibisono 2025). Moreover, the
segmentation of literature into either economic or strate-
gic lenses creates a fragmented understanding that lacks a
unified framework for evaluating competitive positioning
across firms and nations. This underscores the need for a
systematic literature review that bridges theoretical silos
and places greater emphasis on midstream mineral activi-
ties as a strategic locus for advantage creation.

The aim of this systematic literature review is to examine
how competitive and comparative advantages manifest and
interact specifically within the midstream segment of the
mineral industry, particularly focusing on processing, refin-
ing, and value addition stages. Recognizing that strategic
considerations vary significantly across the value chain—
for example, “make or buy” decisions in exploration differ
fundamentally from those in smelting—this review narrows
its analytical lens to the midstream, where firm-level strat-
egies and national industrial policies converge. This focus
is guided by three primary research questions: (1) How do
competitive and comparative advantages influence suc-
cess in the midstream mineral industry? (2) What are the
key factors and mechanisms that enable firms and nations
to develop and maintain these advantages? and (3) What
are the significant gaps in current understanding of these
advantages in the midstream mineral sector? By analyzing
peer-reviewed articles published between 2013 and 2023,
this study seeks to identify key themes, patterns, and gaps
in the current understanding of these advantages (Cappel-
lari et al. 2019; Jia et al. 2014; Prinsloo and Hofmeyr 2022).
The review encompasses various aspects including strategic
management, innovation, sustainability, policy frameworks,
and market dynamics, providing a holistic view of how
these elements contribute to success in the mineral indus-
try. Through addressing these research questions, this study
aims to provide a comprehensive understanding of both the
theoretical foundations and practical applications of com-
petitive and comparative advantages in the mineral sector.

Literature review

The theoretical foundation of this review is grounded in
the dual perspectives of comparative advantage and com-
petitive advantage, complemented by Porter’s Five Forces
and Diamond Model frameworks. Comparative advantage
provides a macroeconomic view, explaining how nations
benefit from producing goods with the lowest opportunity
cost, which is particularly relevant in resource-abundant
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mineral economies (Xie 2019; Fliess et al. 2017). Com-
petitive advantage, meanwhile, centers on firm-level strat-
egies to outperform rivals through innovation, operational
efficiency, and responsiveness to market conditions (Sala-
vou 2015; Prasad 2020). Porter’s Five Forces enrich this
analysis by assessing the industry’s structural competitive-
ness through factors such as supplier power, buyer power,
competitive rivalry, threat of new entrants, and substitute
products—each of which directly affects the profitability
of mining firms (Gupta 2015). Additionally, Porter’s Dia-
mond Model explains how national conditions—Ilike factor
endowments, demand conditions, related industries, and
government—shape long-term industry competitiveness
(Hanafi et al. 2019).

Previous studies have typically examined either com-
petitive or comparative advantage in isolation, resulting in
a fragmented understanding of success factors in the min-
eral sector. Research on competitive advantage has focused
on firm strategy, innovation, and risk management within
the framework of Porter’s Five Forces, highlighting how
mining firms respond to external pressures (Diana et al.
2015; Ilinova and Dmitrieva 2017; Vasilev 2016). In con-
trast, studies on comparative advantage emphasize natural
resource endowments, trade patterns, and institutional effi-
ciency at the country level (Bas and Kunc 2009; Magbool et
al. 2020). Few have integrated these perspectives to explain
how firms and countries co-evolve advantages in the mineral
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Fig. 1 Scoping review flow chart

industry, creating a gap in literature that this review aims to
address. By synthesizing these theoretical lenses, this study
contributes a more holistic view of how structural, strategic,
and institutional forces interact to shape competitive out-
comes in the global mineral economy.

Methods
Search strategy

The systematic literature review was conducted using
the Scopus database, employing a comprehensive search
approach with carefully selected keywords targeting criti-
cal aspects of the mining industry’s competitive landscape,
as shown in Fig. 1. The research focused on key concep-
tual domains including competitive advantage, comparative
advantage, and the broader mining industry context, specifi-
cally concentrating on minerals and metals. The following
search string was applied in the Scopus database: TITLE-
ABS-KEY (“competitive advantage” OR “comparative
advantage” OR “competitive advantage perspective” OR
“revealed comparative advantage” AND “mining company”
OR “mining industry” OR “coal” OR “mineral” OR “met-
als”). This strategic keyword selection aimed to capture a
holistic view of the current academic discourse surrounding
competitive dynamics in mining sector research.

Identification

Identified documents from Scopus using search string TITLE-ABS-KEY
("competitive advantage" OR "comparative advantage" OR "competitive
advantage perspective" OR " revealed comparative advantage" AND "mining
company" OR "mining industry" OR "coal" OR "mineral" OR "metals")

(n=1,026)

}

Screening documents based on year of

Documents excluded
(n=401)

A 4

publication (2013-2023)
(n=625)

l

Screening

Screening documents based on subject area
(Business, Management, and Accounting)

Documents excluded
(n=526)

(n=99)

}

Screening documents based on its type

Documents excluded
(n=24)

(Article) >
(n=71)

!

Articles included in review

(n=47)

[ nctudea |
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Selection process

The initial search yielded a total of 1,026 academic docu-
ments from the Scopus database. To enhance relevance and
reflect recent developments in the mining sector, a tempo-
ral filter was applied, limiting the selection to publications
from 2013 to 2023, reducing the pool to 625 documents.
This time frame was chosen to capture literature aligned
with modern shifts in global mining strategies, economic
pressures, and regulatory frameworks following recent eco-
nomic transitions (Munn et al. 2018). Subsequent filtering
by subject area targeted studies categorized under Business,
Management, and Accounting, narrowing the sample to 99
documents. This discipline-specific filter ensured the inclu-
sion of studies grounded in strategic and economic analy-
sis, rather than technical or purely geological perspectives,
which fall outside the scope of this review. Further refine-
ment to include only peer-reviewed journal articles (n="71)
prioritized methodological rigor and academic credibility
by excluding grey literature such as conference papers and
editorials.

Following these automated filters, a manual screening of
titles and abstracts was conducted to assess the relevance
of each document to the review’s core themes. This final
step resulted in the selection of 47 articles that addressed the
strategic dynamics of competitive or comparative advantage
in the mining or mineral industries. The inclusion criteria
were carefully defined to focus the review on studies that
(1) were written in English; (2) published in peer-reviewed
journals; and (3) directly examined competitive or compara-
tive advantage within the context of mining. These criteria
were selected to ensure accessibility, academic quality, and
thematic alignment with the review’s objective of under-
standing how advantage is created and sustained in the
sector. Studies that combined economic and strategic frame-
works were particularly prioritized, as they offered insights
into both firm-level and country-level performance.

Conversely, the exclusion criteria removed documents
that would dilute the analytical focus or compromise the
review’s methodological clarity. Non-journal sources such
as conference papers, book chapters, and theses were
excluded due to variability in peer-review standards and
limited reproducibility. Studies that dealt exclusively with
technical, engineering, or geological aspects of mining
were also excluded, as they lacked a strategic or economic
framing necessary for analyzing competitive dynamics.
Additionally, articles not written in English were omitted to
ensure consistency and avoid translation bias during inter-
pretation. Screening was conducted independently by two
reviewers, and any disagreements regarding inclusion were
resolved through discussion to maintain objectivity and

@ Springer

methodological transparency (Arksey & O’Malley, 2005);
(Levac et al. 2010).

Quality and rigor

The research methodology emphasized strong methodologi-
cal rigor through the application of transparent, systematic,
and replicable protocols aligned with the PRISMA frame-
work (Tricco et al. 2018). Predefined inclusion and exclu-
sion criteria were consistently applied to minimize selection
bias and ensure relevance to the review’s central research
questions. To enhance reliability, two independent review-
ers conducted the screening process, with disagreements
resolved through discussion to maintain intersubjective
agreement. A detailed audit trail was maintained across all
stages—including search strategy documentation, screening
logs, and data extraction summaries—to support transpar-
ency and reproducibility. Validity was further supported by
the use of a structured data extraction form that ensured con-
sistency in the identification of themes, concepts, and study
characteristics. Although formal critical appraisal was not
conducted—consistent with scoping review conventions—
the combination of clear criteria, multiple review stages,
and systematic documentation enhances the credibility and
trustworthiness of the findings.

Results

This study summarizes the dominant research themes in the
literature (Fig. 2), distinguishing between two key concepts:
Competitive Advantage (represented in blue) and Compara-
tive Advantage (represented in green). The result highlights
the dominance of Competitive Advantage themes in the lit-
erature, which collectively account for the majority of the
research focus. The most discussed theme under competi-
tive advantage is Strategic Decision-Making, representing
27.9% of all themes. This is followed by Sustainability
and Environment, contributing 14% of the total themes,
and Resources and Capabilities, which accounts for 7%.
Themes such as Trade Dynamics, Market Factors, and Inno-
vation and Technology each represent 11.6% of the total,
with competitive advantage sharing an equal portion with
comparative advantage for these three themes. Lastly, Pol-
icy and Economic Framework appears solely under com-
petitive advantage, making up 4.7% of the total themes.

In contrast, Comparative Advantage themes are less
frequently discussed. The most significant theme under
comparative advantage is Resource and Capability Endow-
ments, which represents 9.3% of the total themes. Addi-
tionally, Trade Dynamics, Market Factors, and Innovation
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Fig.2 Summary of the dominant
research theme in the literature

Sustainability and Environment

Trade Dynamics

Market Factors

Innovation and Technology

Resource and Capability Endowments
Resources and Capabilities

Policy and Economic Framework

and Technology are equally shared between comparative
and competitive advantage, with each contributing 11.6%.
This distribution demonstrates the strong scholarly focus on
competitive advantage, a trend that has grown since Por-
ter’s influential works in the 1980s shifted the discourse
toward firm-level strategy and industrial competitiveness
(Porter 1990). Nonetheless, comparative advantage remains
particularly relevant for mineral-rich developing countries
that lack domestic capital or technological capabilities to
develop their resources independently. In these contexts,
comparative advantage is often realized through foreign
direct investment arrangements, joint ventures, or state-led
policy interventions aimed at fostering industrial upgrading
(Shatunov 2023; Mamina and Maganga 2020; Yang et al.
2024). Thus, while the literature predominantly emphasizes
competitive strategies, the relevance of comparative advan-
tage persists in shaping development pathways in lower-
income, resource-endowed economies.

Competitive advantage

Figure 3 synthesizes the dominant thematic clusters found
in competitive advantage research within the mineral indus-
try, highlighting five major domains: strategic and manage-
ment, resources and capabilities, innovation and technology,
sustainability and environment, and policy and economic
frameworks. These themes underscore the industry’s increas-
ing focus on midstream decision-making—such as refining,
processing, and value addition—where firm-level strategies
like make-or-buy decisions, environmental performance, and
cost-efficiency integration intersect with broader structural
enablers like industrial policy and technological innova-
tion (Porter 1985; Zahra and George 2002). While upstream
activities have historically attracted academic focus, the

Strategic Decision-Making
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Frequency of research theme

midstream has emerged as a strategic bottleneck requiring
agility, stakeholder engagement, and coordinated policy sup-
port, especially in developing economies aiming to enhance
domestic value retention (Prinsloo and Hofmeyr 2022; Hanafi
et al. 2019). The integration of digital platforms, sustainabil-
ity goals, and localized capabilities reflects a shift from pure
cost advantage to multifaceted value propositions. However,
gaps remain in systematically linking these dimensions with
feasibility, permitting, and regulatory compliance—key chal-
lenges unique to midstream operations (Yang et al. 2024).
This focus justifies the current review’s emphasis on synthe-
sizing midstream-oriented competitive strategies that reflect
both firm agency and institutional frameworks.

Strategic and management

Several studies in the realm of strategic and management
research converge on similar themes, demonstrating key
areas where firms can cultivate competitive advantage. The
works of Hilman H. & Mohamed Z.A. (2013), and Maley
et al. (2015) collectively underscore the significance of
strategic decision-making in sourcing. Meanwhile, Knop
(2020) analyzes the role of visual management systems,
finding their significant impact on identifying production
issues and building competitive advantage, especially in the
automotive industry. These studies highlight the critical role
of make-or-buy decisions (Hilman H. & Mohamed Z.A.,
2013), outsourcing strategies (Maley et al. 2015), and visual
management systems (Knop 2020) in enhancing organi-
zational performance and competitive advantage. Each
emphasizes a different aspect of strategic management, yet
all converge on the idea that careful, strategic choices in
operational processes significantly influence a firm’s market
position and sustainability.
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Competitive Advantage

Strategic and Management

Strategic Decision-Making

Make-or-buy decisions
Outsourcing strategies
Visual management system

Integration with Sustainability
and Cost Efficiency

* Waste management
strategies
* Cost management control

External Partnership and
Branding

¢ Outsourcing logistics
* Branding strategies
* Market agility and

Operational Efficiency and
Safety

* Resilient safety behavior
* Lean production
* Environmental

* Environmental reputation

innovation performance

Resources and Capabilities

Innovation and Technology

Integration of Resources

* Product design, packaging, Ahzorptiveo Capacity
promotional, and pricing

* Resource endowment,
economic volume,
technological innovation

e Behaviors, routines,
learning mechanisms

Role of Innovation
Technology and Sustainability
* Bilateral relations and

manufacturing innovation * Cleaner production
* Forms of innovation in SME * Digital platform-based
* Dynamic innovation business models
capacity

Sustainability and Environment

Policy and Economic Framework

Sustainability in Business

Customer Satisfaction ; ;

* Sustainable value creation

¢ Environmental
improvements

* Shared value in mining

* Product customization

Industrial Policy

* Competitive advantage of nation

* Porter's diamond model determinations (Factor conditions,
demand conditions, related and supporting industry, firm
strategy, structure and rivalry, chance, government)

Fig. 3 Study on competitive advantage

Similarly, the research by Sellitto M.A. & Almeida F.A.
(2020), da Tondolo et al. (2013), and Fernandes D.S. &
Joseph G. (2020) collectively focus on the integration of stra-
tegic management with sustainability and cost-efficiency.
These studies elucidate how waste management strategies
(Sellitto M.A. & Almeida F.A., 2020), cost management
control (Fernandes D.S. & Joseph G., 2020), and environ-
mental reputation (da Tondolo et al. 2013), are instrumental
in creating a competitive edge. They reveal a trend where
environmental sustainability and strategic cost control are
not just compliance requirements but key enablers of com-
petitive advantage in the modern business landscape.

Lastly, the works of Rahchamandi and Fallahi (2014),
Naatu (2016), and Kyzy B.T. et al. (2023) bring to light the
importance of external partnerships, branding, and a ven-
turesome approach in enhancing competitive advantage.
They suggest that outsourcing logistics, branding strate-
gies, and adapting to market changes through innovative
approaches are pivotal in sustaining a firm’s competitive-
ness. These studies underscore the external aspects of stra-
tegic management, where collaboration with third parties
(Rahchamandi and Fallahi 2014), brand building (Naatu
2016), and agility in response to market dynamics (Kyzy
B.T. et al., 2023) are key drivers of success.
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Resources and capabilities

The literature highlights that achieving and sustaining com-
petitive advantage in the mineral sector relies not only on
the availability of resources but also on how effectively
firms integrate and utilize them. Quaye and Mensah (2019)
emphasize that aligning product design, packaging, pricing,
and promotion with innovation strategies can enhance mar-
ket competitiveness in small and medium enterprises. Simi-
larly, Shuai et al. (2023) show that resource endowments,
economic scale, and technological capacity are key drivers
of competitive performance in the critical minerals sector,
particularly within the solar PV industry. These findings are
especially relevant to the midstream segment of the mineral
value chain, where firms must manage complex operations
such as refining and processing. In these stages, competitive
success hinges on combining operational efficiency with
technological advancement and policy responsiveness.
Building on this perspective, Cappellari et al. (2019)
introduce the concept of absorptive capacity, which refers
to an organization’s ability to recognize, assimilate, and
apply external knowledge. This capability is essential for
firms operating in fast-evolving environments like mineral
processing, where constant regulatory, environmental, and
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technological changes demand high levels of adaptabil-
ity. Absorptive capacity enables firms to strengthen their
internal systems while also responding effectively to shifts
in market conditions and external pressures. By fostering
learning mechanisms, feedback loops, and strategic agility,
organizations can better leverage their resources and main-
tain long-term competitiveness. Collectively, these insights
underscore that sustainable advantage in the mineral indus-
try depends on both resource integration and the continuous
development of dynamic capabilities.

Innovation and technology

The literature on innovation and technology for competitive
advantage presents two interconnected themes: the role of
innovation in driving economic growth and development,
and the importance of adopting new technologies and sus-
tainable practices for a competitive edge. Verico and Riefky
(2022) and Ayinaddis (2023) emphasize the significance
of innovation in economic development and business per-
formance, with Verico and Riefky (2022) highlighting the
importance of bilateral relations between Indonesia and
South Korea in manufacturing innovation, suggesting that
such collaborations can help countries avoid economic stag-
nation, while Ayinaddis (2023) extends this idea to micro
and small enterprises, asserting that a strong focus on vari-
ous forms of innovation is crucial for enhanced performance
in the manufacturing sector.

On the other hand, Jia et al. (2014), Camargo Acuila et
al. (2017), and Rohn et al. (2021) converge on the theme of
integrating technology and sustainable practices into busi-
ness models for competitive advantage. Jia et al. (2014)
focus on cleaner production in the vanadium extraction
industry, advocating for environmental sustainability as a
competitive strategy. Camargo Acuiia et al. (2017) discuss
the dynamic innovation capacity, emphasizing the strategic
use of resources and capabilities to foster innovation pro-
cesses. Rohn et al. (2021) explore the success factors of
digital platform-based business models, including value
creation and delivery, digital transformation, and platform
architecture. Collectively, these studies underline innova-
tion as a key driver for economic progress and competitive
advantage at both national and enterprise levels, while also
highlighting the growing importance of sustainable prac-
tices and technological innovation in shaping competitive
business strategies in the modern marketplace.

Sustainability and environment
In the sphere of sustainability and environment for competi-

tive advantage, the literature emphasizes the integration of
environmental considerations, customer satisfaction, and

innovative practices in business strategies. Hannan et al.
(2016) and Piyathanavong et al. (2022) both highlight the
importance of understanding customer needs and expecta-
tions, suggesting that customer satisfaction and product cus-
tomization are essential for differentiating a business in the
market. Similarly, studies by Hariastuti N.L.P. et al. (2021),
Severo E.A. & De Guimaries J.C.F. (2015), Alriksson and
Filipsson (2017), and Khubana et al. (2022) collectively
underscore the necessity of integrating sustainability into
business models, whether it is through sustainable value cre-
ation, considering environmental sustainability in strategic
development, implementing environmental improvements,
or creating shared value in the mining industry. These stud-
ies demonstrate that sustainability is not just a compliance
issue but a strategic opportunity that can enhance competi-
tive advantage. Additionally, the works of Prinsloo H. &
Hofmeyr K.B. (2022), Castillo et al. (2015), and Doorasamy
(2015) converge on the theme of operational efficiency and
safety, highlighting the impact of resilient safety behavior,
lean production, and environmental performance bench-
marking on organizational performance. These approaches
emphasize the critical role of internal processes and safety
practices in sustaining competitive advantage in various
industries.

Policy and economic framework

The analysis of literature in the area of policy and economic
framework highlights the significance of industrial policy
and its impact on the competitive advantage of nations. The
study by Hanafi et al. (2019) delves into industrial policy,
specifically in the smelter industry, using the framework of
the Competitive Advantage of Nation (CAN) based on Por-
ter’s diamond model. This model includes six determinants:
Factor Conditions (FC), Demand Conditions (DC), Related
and Supporting Industry (RSI), Firm Strategy, Structure and
Rivalry (FSSR), Chance, and Government. The research
underscores the importance of tailored industrial policies,
suggesting that specific policy interventions such as dif-
ferentiated fiscal incentives for various minerals, effective
export duties, and exploration obligations can significantly
enhance the competitiveness of the smelter industry.

This study highlights the pivotal role of government
policies in shaping the industrial landscape and driving
competitive advantage. It suggests that a nuanced and sec-
tor-specific approach to policy-making, informed by the
comprehensive framework of Porter’s diamond model, is
crucial in fostering competitive industries. Such policies not
only address the unique needs and characteristics of each
sector but also align with broader economic objectives, ulti-
mately contributing to the nation’s competitive positioning
in the global market.
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Comparative advantage

Figure 4 illustrates that research on comparative advantage
encompasses three main areas: (1) market factors, (2) trade
dynamics, and (3) resource and capability endowments.
Market factors research explores state-owned enterprises
(SOEs), industrial policy, and trade. Research on trade
dynamics within the context of comparative advantage
examines revealed comparative advantage (RCA), global
value chains (GVC), and international trade. Lastly, com-
parative advantage research on resource and capability
endowments focuses on dynamic capabilities and the devel-
opment of alternative resources.

Market factors

In examining market factors from the perspectives of envi-
ronmental policy and international trade, two studies stand
out for their comprehensive analysis. Macheda (2022)
delves into China’s strategy for carbon neutrality, emphasiz-
ing the significant role of State-owned enterprises (SOEs) in
the energy sector. This study highlights how China’s indus-
trial policies and the strategic positioning of SOEs have
been crucial in reducing fossil fuel consumption and fos-
tering renewable energy advancements. On the other hand,
Nurwulandari and Adnyana (2019) explore the impact of the
ASEAN-China Free Trade Area on Indonesia’s export com-
modities. By applying the New Trade Theory, their research
sheds light on the varied effects of trade agreements on com-
modity exports, offering insights into regional economic
cooperation and development. Together, these studies pro-
vide a nuanced understanding of how governmental policies
intertwine with environmental goals and trade dynamics,

offering a rich analysis of market factors in the context of
global environmental and economic challenges.

Trade dynamics

In the exploration of trade endowments, three studies offer
distinct yet interconnected insights into global trade dynam-
ics and regional competitive advantages. Beyene (2014)
provides a comprehensive analysis of the RCA of Sub-
Saharan Africa (SSA) and the Middle East & North Africa
(MENA) in merchandise exports. This study highlights that
SSA possesses a strong RCA in ores, metals, fuels, food,
and agricultural raw materials, but lags in economic inte-
gration compared to other low and middle-income coun-
tries. Conversely, MENA shows a revealed disadvantage in
all sub-products except fuel exports, yet exhibits stronger
global integration. The study suggests a significant poten-
tial for these regions to enhance mutual trade, especially in
food, ores, metals, and agricultural raw materials. Bagaria
(2022) shifts the focus to the opportunities for India in the
GVC in the post-COVID-19 era. This research examines
India’s potential as an alternative to China for the USA
in GVCs, particularly in industries like textiles, apparel,
leather, chemicals, and non-metallic mineral products. The
study underscores India’s comparative advantage in these
sectors, highlighting the shifting landscape of global supply
chains due to the pandemic.

Chen et al. (2022) delve into the international coal trade,
employing a complex network analysis of trade data from
1999 to 2018. Their findings reveal a steady growth in the
scale of international coal trade but note a complicated
transformation in trade relations, especially amidst increas-
ing trade frictions. The study identifies major coal trading

Comparative Advantage

Resource and

Market Factors

Trade Dynamics

Capability Endowments

» State-Owned Enterprises
(SOEs)

* Industrial Policies

* ASEAN-China Free Trade
Area

* New Trade Theory

Revealed Comparative
Advantage (RCA)

Global Value Chain (GVC)
International Coal Trade
Competitive Advantage
Theory

* Industrial Policies and
SOEs

* Social Accounting Matrix
(SAM) Price Model

* Dynamic Capabilities
Approach

* Alternative Resources
Development

Fig.4 Study on comparative advantage
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countries like Australia, the USA, and Japan, and impor-
tant trade hubs such as the USA, South Africa, and India,
offering strategic insights based on competitive advantage
theory. Together, these studies paint a nuanced picture of
global trade dynamics, emphasizing the evolving nature of
regional competitive advantages and the shifting patterns in
international trade relationships in the face of economic and
environmental challenges.

Resource and capability endowments

In the literature review analysis focusing on resource
and capability endowments, three distinct studies offer
insights into how different regions leverage these endow-
ments for economic development and trade. Macheda F.
(2022) explores China’s strategy in decarbonization, empha-
sizing the critical role of SOEs in the energy sector. This
study illustrates how China’s industrial policies, combined
with the strategic positioning of SOEs, effectively restrain
fossil fuel consumption while fostering advancements in
renewable energy. It highlights the public sector’s role in
driving the transition to cleaner energy technologies, despite
the economic lure of coal.

In a different context, Moncarz and Barone (2020) ana-
lyze the welfare effects of rising commodity prices in Bra-
zil. Using a Social Accounting Matrix (SAM) price model,
their study reveals the impact of international commodity
price increases on different household expenditure levels. It
shows that while economies like Brazil can benefit macro-
economically from high commodity prices, such increases
can lead to redistributive challenges, especially affecting
lower-income populations.

Alonso et al. (2020) take dynamic capabilities approach
to study international diversification in Western Australia.

Fig.5 Proportion of studies on
specific industry sectors

Through interviews with business and government rep-
resentatives, they identify key strategies for economic
diversification beyond the dominant mining industry. The
study emphasizes the importance of developing alternative
resources like tourism, international education, and agri-
culture to bolster economic development and competitive
advantage. These studies collectively provide a nuanced
understanding of how different regions utilize their unique
resources and capabilities. They illustrate the balance
between leveraging natural and economic endowments for
growth while managing the socio-economic impacts and
the importance of diversifying economic activities to ensure
sustainable development.

Specific sector analysis

Focusing on specific industry sectors can provide more
context-related insights. Figure 5 illustrates the distribution
of'academic papers discussing comparative and competitive
advantages across four major industry sectors: metal and
mining (54%), energy and resources (20%), chemical and
processing (13%), and steel and metal products (13%). This
breakdown highlights the significant research focus on the
metal and mining sector, reflecting its critical role in indus-
try development. These insights underscore the importance
of examining sector-specific competitive strategies and
comparative advantages in driving sustainable growth.
Cappellari et al. (2019) emphasize the need for compara-
tive research among organizations in different industry seg-
ments. Hariastuti et al. (2021) propose a broader evaluation
of the metal industry, even on a national or global scale, to
find general implications and contributions in creating sus-
tainable value. They note the critical impact of partnership
strategies in enhancing performance and competitive edge

m Metal and mining
® Chemical and processing
m Steel and metal products

m Energy and resources
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for small and medium-sized enterprises in metal manufac-
turing. Wang et al. (2019) recommend further research in
the urban mining industry from processing to manufactur-
ing. They highlight the pivotal role of local governments in
promoting the urban mining industry through the transition
of industrial policies from initially preferential to more bal-
anced ones.

In the construction sector, Fernandes and Joseph (2020)
suggest research focusing on the dominance of Chinese
businesses and its impact on the construction market in
South Africa. These firms capitalize on both central and
local governmental support in China, manage their indus-
trial relations beyond their borders, and establish strong
local networks in their operating countries. To dominate
the market in the Southern African region, Chinese multi-
national contractors deploy a range of organizational strat-
egies, including competitive pricing, cultivating long-term
relationships with suppliers, securing funding from the Chi-
nese government, and forming specialized subsidiary com-
panies, and specialized sub-companies to achieve market
dominance in the Southern African region.

In summary, business actors play a critical role in deci-
sion-making across these sectors. They implement strategic
organizational actions such as forming long-term partner-
ships, securing government funding, competitive pricing,
and establishing specialized subsidiaries to navigate and
dominate the market. These strategies, coupled with their
ability to adapt to local and international policies and lever-
age governmental support, underscore the significant influ-
ence business actors hold in shaping industry trends and
determining the competitive landscape in their respective
sectors.

Discussions

The findings of this study provide a comprehensive under-
standing of the prevailing research focus on competitive
and comparative advantage, with competitive advantage
emerging as the dominant theme in the literature. Strategic
decision-making stands out as a critical factor for enhanc-
ing organizational performance and achieving market dif-
ferentiation. Furthermore, the integration of sustainability
and environmental considerations into business strategies
highlights a growing recognition of their role in fostering
long-term competitiveness. This is particularly evident in
the emphasis on leveraging resources and capabilities to
balance operational efficiency with sustainable practices.
These insights align with broader trends such as digital
transformation and innovation-driven growth, underscor-
ing the interconnectedness of technological advancements,
resource optimization, and environmental responsibility.

@ Springer

In contrast, research on comparative advantage, while
less emphasized, offers valuable perspectives on resource
endowments and trade dynamics. This strand of literature
stresses the importance of utilizing natural and technologi-
cal resources to enhance economic integration and drive
regional development. Together, the focus on competitive
and comparative advantage reflects the need for tailored
strategies that align with global economic and environmen-

tal objectives.

Stakeholder Competitive Comparative Future
Advantage Advantage Direction
Industry * Sustainability ¢ Resource * Integrate
in Business: & Capability sustainabil-
Emphasizes Endowments: ity goals
environmental Leverages factor into busi-
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* Innovation &  innovation with cut-
Technology: * Trade Dynam-  ting-edge
Adoption of ics: Resilient technologies
cleaner produc-  supply chains * Develop
tion and digital  support com- resilient
platforms parative export supply
* Operational advantages chains
Efficiency: Lean
production and
environmental
performance
Government * Policy & Eco- * Market Factors: e« Design
nomic Frame- Involvement transforma-
work: Develops  of SOEs, trade tive policies
industrial poli-  agreements, and < Facilitate
cies and strategic regulatory design supply
enablers * Trade Dynam-  chain resil-
* Strategic Deci- ics: Builds robust ience and
sion-Making: global value domestic
Regulatory sup- chain integration production
port for sourcing and national trade * Support
and outsourcing advantages knowledge-
strategies sharing
platforms
Academia * Innovation and < Trade Dynam- < Explore
Technology: ics: Analysis of  digitali-
Studies on inno- GVC positioning  zation’s
vation capac- and innovation impact
ity and digital in comparative * Inves-
transformation ~ advantage tigate
* Resources & * Resource integration
Capabilities: & Capability of sustain-
Focus on absorp- Endowments: ability and
tive capacity and Research on strategies
organizational dynamic capabili- * Study
learning ties and alterna-  regional
tive resource innovation

development

Figure 6 highlights future directions for key stakehold-

ers—namely industry, government, and academia—by
aligning their strategic roles with both competitive and com-
parative advantage frameworks identified in the literature,
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Integrate sustainability
goals into business
models.

Innovate with cutting-
edge technologies to
enhance efficiency.

Develop resilient
supply chains and
adapt dinamically to
market shifts.

Fig. 6 Future directions for industry, government, and academia

particularly as illustrated in Figs. 3 and 4. In the industrial
sector, maintaining competitiveness in the mineral industry
increasingly depends on the integration of sustainability
objectives into business models, the adoption of cutting-
edge technologies, and the development of resilient supply
chains. These practices reflect themes under competitive
advantage, such as operational efficiency, innovation and
technology, and sustainability in business, while also rein-
forcing comparative advantage through enhanced resource
and capability endowments and improved trade dynamics.
The incorporation of circular economy principles and adap-
tive supply chain systems allows firms to comply with regu-
latory requirements, strengthen brand loyalty, and ensure
long-term viability in volatile markets.

Government institutions play a central role in facilitating
the transition toward sustainable competitiveness through
the design of targeted and adaptive policy instruments. Their
influence is evident in competitive advantage frameworks
through the development of industrial policies and regu-
latory mechanisms and in comparative advantage discus-
sions through their involvement in market regulation, trade
facilitation, and the strategic positioning of state-owned
enterprises. Future government efforts should focus on pro-
viding innovation incentives, enhancing domestic value
creation, and supporting platforms for knowledge sharing.
These measures are vital to ensure economic resilience and
enable fair participation in global value chains, particularly
for mineral-rich developing countries seeking to maximize
their comparative strength.

Academic institutions are uniquely positioned to pro-
duce empirical insights that guide practice and inform

Explore digitalization’s
Design transformative Impact on value chains
policies. and competitive

dynamics.
Facilitate supply chain oo i
resflience and ntegration of
domestic production of :::am and
key resources. sirat

egles.

Support knowledge- Study regional
sharing platforms innovation adoption
between academia, trends and
industry, and technological
government. capabilities.

policymaking. Their role aligns with both competitive and
comparative advantage through research on innovation
capacity, digital transformation, absorptive capabilities, and
resource development strategies. Key research priorities
include examining how digitalization affects value chains,
evaluating the integration of sustainability into competi-
tive strategies, and investigating the geographic disparities
in innovation adoption. By fostering collaboration across
industry and government, academia can ensure that research
findings are not only theoretically rigorous but also practi-
cally applicable, contributing to more strategic and sustain-
able decision-making across the mineral sector.

In conclusion, the coordinated actions of industry, gov-
ernment, and academia are essential to enhancing both com-
petitive and comparative advantages in the mineral value
chain. Embedding sustainability, innovation, and resilience
across stakeholder strategies will create synergies that
strengthen the sector’s adaptability and contribute to a more
inclusive and dynamic global economy.

Limitation and future research

This review acknowledges several limitations that may
affect the depth and applicability of its findings. First, the
exclusive use of Scopus as the primary database may have
led to the omission of relevant studies indexed elsewhere,
while the focus on English-language literature potentially
excludes critical perspectives from non-English research
communities. Second, although the review spans 2013—
2023 to capture recent developments, it does not fully
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reflect the historical evolution of competitive and compara-
tive advantage theories, especially those that shaped early
mineral development strategies. The review also did not
include formal quality assessment criteria for included stud-
ies, which introduces possible inconsistencies in research
rigor. Furthermore, there is limited geographic representa-
tion, with an underrepresentation of studies from develop-
ing or mineral-rich but low-research-capacity countries.

To advance future research, scholars should adopt more
nuanced approaches that reflect the diversity of value chain
stages—upstream (exploration, extraction), midstream
(refining, processing), and downstream (fabrication, manu-
facturing)—as each stage involves different strategic, regu-
latory, and operational dynamics. For instance, while the
copper industry has been extensively studied, other sectors
such as rare earth elements or manganese remain under-
explored despite their strategic importance. Future stud-
ies should therefore include sector-specific comparative
assessments and examine how competitive and comparative
advantages manifest differently across commodities and
production stages.

Moreover, future research should consider longitudi-
nal and mixed-method designs to investigate causal rela-
tionships and contextual changes over time, particularly
in response to shifts in global value chains and industrial
policy. The integration of sustainability strategies with firm-
level decision-making, especially in midstream operations
where policy and firm capabilities converge, remains a
crucial area for deeper investigation. Developing practical
tools—such as sector-based performance indicators, policy
evaluation frameworks, and strategic alignment models—
will also enhance the translational impact of research and
ensure its relevance to policymakers, firms, and academic
institutions alike.

Conclusion

This study provides a scoping review of competitive and
comparative advantages within the midstream mineral
industry, synthesizing a decade of peer-reviewed literature
across strategic, operational, and policy-related dimensions.
The review highlights the prominence of competitive advan-
tage themes, particularly in areas such as strategic decision-
making, sustainability, and resource-based capabilities.
These findings underscore the importance of firm-level
strategies in securing long-term market success. In contrast,
research on comparative advantage focuses on broader mac-
roeconomic factors such as trade dynamics, market access,
and resource endowments. These studies offer valuable
insights into how national and regional contexts influence
competitiveness within the industry. Although these two
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domains have often been analyzed separately, their interac-
tion is increasingly evident in midstream activities where
firm capabilities and national policy instruments must align
to generate sustainable value.

The findings also demonstrate the importance of sector-
specific dynamics in shaping competitive strategies. Value
creation in mineral processing, for example, depends not
only on internal firm capabilities but also on the presence of
effective institutions, infrastructure, and regulatory support.
Industry actors and governments contribute jointly to shap-
ing market trends through innovation policies, sustainability
mandates, and strategic investments. This review confirms
the interconnected nature of competitive and comparative
advantages in driving organizational success, where strate-
gic choices, innovation, and policy frameworks serve as key
enablers. To further strengthen this understanding, future
research would benefit from incorporating visual repre-
sentations—such as causal loop diagrams—to better illus-
trate the feedback relationships among firm strategy, policy
instruments, technological adaptation, and market perfor-
mance in the mineral value chain.
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