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Abstract

The energy transition represents an inevitable technological advancement, posing significant challenges
for the oil industry. This paper analyzes the challenges and opportunities faced by the oil sector within
the context of the global energy transition and the principles of sustainable development. The research
is based on the assumption that, due to the depletion of fossil fuels and increasing environmental pres-
sures, the oil industry must undergo transformation to ensure long-term economic sustainability. By
examining key concepts such as the green economy and sustainable development, the paper explores
the impact of international regulatory frameworks, including the CBAM mechanism, on business oper-
ations. It provides a detailed assessment of the economic justification and environmental benefits of
integrating renewable energy sources into the business models of oil companies. The practical imple-
mentation of solar energy and other renewable sources is considered a strategic imperative for reducing
operational costs and enhancing competitiveness. It was analyzed how the existing infrastructure of the
oil company can be used in the area of Bosnia and Herzegovina and Republic of Srpska to diversify its
business model. The transformation from traditional oil companies into modern energy enterprises is
presented not only as an environmental obligation but also as a key economic strategy for achieving
efficiency and profitability.

Keywords: oil industry, renewable energy sources, sustainable development, alternative fuels, sustain-

ability.

1. INTRODUCTION

The oil industry has been one of the fundamental pillars
of global economic development since the industrial
revolution, enabling large-scale industrialization, mass
transportation, and sustained economic growth through-
out the twentieth and early twenty-first centuries. De-
spite its continued importance, the industry is increas-
ingly confronted with profound structural challenges
arising from climate change, environmental degrada-
tion, regulatory pressure, and accelerating technological
change. The growing recognition of the negative exter-
nalities associated with the intensive use of fossil fuels
particularly greenhouse gas emissions and their contri-
bution to global warming has placed the oil industry at
the center of the global energy transition.

In response to these challenges, the concept of sustain-
able development has emerged as a dominant frame-
work for reconciling economic growth with environ-
mental protection and social responsibility. Interna-
tional climate agreements, such as the Paris Agreement,
alongside policy instruments including the European
Union’s Carbon Border Adjustment Mechanism
(CBAM), have intensified pressure on energy-intensive
industries to reduce carbon emissions and adopt cleaner
technologies. Within this evolving regulatory and mar-
ket environment, oil companies face not only environ-
mental obligations but also strategic risks related to
long-term competitiveness, cost structures, and market
relevance.

At the same time, renewable energy sources particularly
solar energy, wind energy, biomass, and energy storage
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technologies have experienced rapid technological pro-
gress and significant cost reductions. These develop-
ments have transformed renewable energy from a
purely environmental consideration into a viable eco-
nomic and strategic option. For oil companies, the inte-
gration of renewable energy sources represents an op-
portunity to reduce operational costs, diversify energy
portfolios, enhance energy security, and improve corpo-
rate sustainability profiles, while simultaneously re-
sponding to regulatory and societal expectations.

In smaller and developing economies, such as Bosnia
and Herzegovina, the challenges of the energy transition
are compounded by structural constraints, regulatory
alignment with the European Union, and limited domes-
tic energy diversification. Oil companies operating in
this context must navigate global transition trends while
adapting solutions to local market conditions, infra-
structure, and policy frameworks. The existing infra-
structure, logistical networks, and market presence of
oil companies create both opportunities and constraints
for integrating renewable energy solutions into their
business models.

The aim of this paper is to provide a structured review
of the application of renewable energy sources in the oil
industry and to synthesize strategic implications for oil
companies operating in Bosnia and Herzegovina. Ra-
ther than presenting original empirical research, the pa-
per adopts a review-based approach that integrates ex-
isting literature, international practices, and policy
frameworks to develop a coherent analytical
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perspective. A particular focus is placed on identifying
renewable energy solutions that are economically and
strategically relevant for oil companies, with a contex-
tual application to the case of Optima Group.

The contribution of this paper lies in its systematic syn-
thesis of renewable energy applications within the oil

2. LITERATURE REVIEW

The global energy sector is currently navigating an un-
avoidable and profound transition, catalyzed by both ag-
gressive technological advancements and rapidly esca-
lating ecological pressures. While the oil industry has
been central to industrial progress for over a century, its
traditional business model is now unsustainable. The lit-
erature overwhelmingly argues that the industry must
undertake a fundamental transformation to maintain
long-term economic viability, driven primarily by the
finite nature of fossil fuels and the intensifying threat of
global warming.

2.1. Sustainable Development, Planetary Bounda-
ries, and Resource Constraints

The contemporary literature on energy and economic
development is increasingly framed by the principles of
sustainable development and the green economy. Sus-
tainable development emphasizes the need to balance
economic growth with environmental protection and so-
cial responsibility, ensuring that current development
does not compromise the ability of future generations to
meet their needs (Saks, 2014). Within this framework,
economic activity is constrained by ecological “plane-
tary boundaries,” beyond which environmental degra-
dation becomes irreversible and economically destabi-
lizing.

A central concern highlighted in the literature is the role
of greenhouse gas emissions, particularly carbon diox-
ide (CO»), in driving climate change. Empirical analyses
indicate that atmospheric CO: concentrations have
reached historically unprecedented levels, intensifying
the greenhouse effect and contributing to rising global
average temperatures (Radovanovi¢, 2021; Our World
in Data, 2024). These developments are associated with
increasingly frequent extreme weather events, ecosys-
tem disruption, and rising economic costs across multi-
ple sectors. As a result, environmental degradation is no
longer treated as an externality but as a systemic risk to
long-term economic stability.

In parallel, the literature emphasizes the structural limi-
tation of fossil fuel dependence. Geological assessments
confirm that fossil fuel resources are finite, with remain-
ing reserves of oil, natural gas, and coal constrained by
both physical availability and rising extraction costs
(Rajkovi¢ Mili¢, 2009). This combination of environ-
mental pressure and resource depletion has intensified
calls for energy diversification and accelerated the tran-
sition toward low-carbon energy systems. Within this
context, the oil industry is increasingly positioned as
both a contributor to the problem and a necessary par-
ticipant in the solution.
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industry and its structured strategic assessment of op-
portunities and constraints in a specific national context.
By combining a comparative review with a SWOT-
based application, the paper seeks to bridge the gap be-
tween global energy transition discourse and practical
decision-making at the company level.

2.2. Regulatory and Technological Drivers of Trans-
formation in the Qil Industry

The literature identifies regulatory and technological
forces as the primary external drivers accelerating the
transformation of the oil industry. International climate
agreements and policy instruments have introduced
binding constraints that directly affect the cost struc-
tures and strategic positioning of energy-intensive in-
dustries. Among these, the European Union’s Carbon
Border Adjustment Mechanism (CBAM) is frequently
cited as a policy instrument that internalizes carbon
costs and increases financial pressure on companies
with carbon-intensive production and supply chains
(Chamber of Commerce and Industry of the Republic of
Srpska, n.d.). For oil companies operating in or trading
with the European market, CBAM represents a signifi-
cant incentive to reduce emissions and invest in low-
carbon solutions.

Technological change further amplifies these regulatory
pressures. The literature consistently highlights electri-
fication as a disruptive force reshaping energy demand,
particularly in the transport sector. Rapid technological
progress, combined with supportive policy measures,
has accelerated the adoption of electric vehicles (EVs),
fundamentally challenging the long-term demand out-
look for petroleum-based fuels (Our World in Data,
2024). This shift is interpreted not as a short-term fluc-
tuation but as a structural transition with profound im-
plications for oil company business models.

Together, regulatory constraints and technological dis-
ruption are portrayed in the literature as mutually rein-
forcing forces. While regulation increases the cost of
maintaining carbon-intensive operations, technological
innovation simultaneously lowers the barriers to adopt-
ing alternative energy solutions. As a result, the oil in-
dustry faces a narrowing strategic space in which inac-
tion increasingly represents the highest risk option. The
literature therefore frames adaptation not as a discre-
tionary strategy, but as a prerequisite for long-term sur-
vival and competitiveness.

2.3. The Strategic Imperative: Integration of Renew-
able Energy Sources in the Qil Industry

A growing body of literature converges on the conclu-
sion that oil companies must actively integrate renewa-
ble energy sources into their operational and strategic
frameworks to respond effectively to the pressures of
the energy transition. This integration is consistently
framed as a strategic imperative rather than a purely en-
vironmental response, with authors emphasizing its role
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in preserving competitiveness, improving efficiency,
and reducing long-term risk exposure (Spasi¢, 2022).
One of the most frequently cited advantages of renewa-
ble energy integration is its potential to generate imme-
diate operational and financial benefits. Studies high-
light that investments in renewable energy technologies
reduce dependence on volatile electricity markets,
lower operational expenditures, and improve corporate
environmental performance (International Renewable
Energy Agency [IRENA], 2025). These benefits are
particularly relevant for downstream oil operations,
where electricity consumption represents a significant
component of operating costs. Consequently, renewable
energy adoption is increasingly viewed as a mechanism
for cost optimization and risk management.

Among renewable technologies, solar photovoltaic sys-
tems are most consistently identified as the preferred en-
try point for oil companies. The literature emphasizes
the high compatibility of photovoltaic installations with
existing oil infrastructure, including petrol stations, ad-
ministrative facilities, warehouses, and refineries
(Spasi¢, 2022; Kovac & Palkova, 2015). Declining tech-
nology costs, long system lifespans, and low mainte-
nance requirements further enhance the attractiveness of
solar energy as a scalable and economically justified so-
lution for achieving partial energy self-sufficiency.

In addition to solar energy, the literature discusses di-
versification into alternative energy carriers such as bio-
fuels and hydrogen. Biofuels are highlighted for their
potential integration into existing refinery infrastruc-
ture, allowing oil companies to utilize established assets
while reducing lifecycle emissions (SERBIO, 2013).
Hydrogen, particularly when produced through renewa-
ble-powered electrolysis, is identified as a long-term
strategic option, albeit one associated with higher in-
vestment requirements and technological uncertainty
(Spasi¢, 2022). These technologies are generally posi-
tioned as complementary rather than immediate substi-
tutes, forming part of a gradual transition toward diver-
sified energy portfolios.

3. METHODOLOGY

3.1. Research design

This study adopts a qualitative research design based on
a structured literature review and conceptual synthesis.
The methodological approach is intended to integrate
existing academic research, institutional reports, and
policy documents related to energy transition, sustaina-
ble development, and the oil industry. Rather than gen-
erating primary empirical data, the study aims to syn-
thesize established knowledge and identify dominant
patterns, strategic drivers, and constraints relevant to the
integration of renewable energy sources in oil company
operations.

The review focuses on peer-reviewed academic publi-
cations, international agency reports, and industry-re-
lated analyses that address renewable energy technolo-
gies, regulatory  frameworks, and  strategic
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Beyond technological adoption, the literature points to
a broader transformation in the identity of oil compa-
nies. Successful adaptation is increasingly associated
with a shift from traditional fuel retailing toward inte-
grated energy service provision, encompassing electric-
ity generation, energy trading, and alternative fuels
(Spasi¢, 2022). In this context, renewable energy inte-
gration is interpreted as a catalyst for business model
innovation rather than as an isolated technical interven-
tion.

2.4. Research Gaps and Contribution of the Study
Despite extensive research on renewable energy inte-
gration in the oil industry, a significant gap persists in
the existing literature. Most studies focus on large mul-
tinational oil companies operating in developed markets
characterized by regulatory stability, strong capital
availability, and mature energy infrastructures (IRENA,
2025). Consequently, limited attention has been devoted
to oil companies operating in smaller or developing
economies, where regulatory uncertainty, constrained
investment capacity, and market size impose additional
strategic challenges.

In particular, the literature provides insufficient guid-
ance on how renewable energy solutions should be pri-
oritized and adapted within specific national and re-
gional contexts. Questions related to the economic fea-
sibility, operational integration, and strategic sequenc-
ing of renewable energy investments remain underex-
plored for oil companies operating in transitional econ-
omies such as Bosnia and Herzegovina and the Republic
of Srpska.

This study addresses these gaps by synthesizing existing
literature on renewable energy integration and applying
it within a localized strategic context. By linking global
and regional transition insights to a company-level
SWOT-based assessment, the paper contributes to
bridging the divide between abstract transition dis-
course and practical strategic decision-making in
smaller energy markets.

transformation within the oil sector. Through thematic
categorization and comparative analysis, the reviewed
literature is organized into coherent analytical themes
that inform the subsequent strategic assessment.

3.2. Analytical framework and levels of analysis

To ensure coherence and avoid analytical fragmenta-
tion, the study is structured across three interconnected
analytical levels.

The global level provides a benchmark perspective by
examining international trends in energy transition, reg-
ulatory pressures, and strategic responses of oil compa-
nies. This level establishes the broader context within
which renewable energy integration is discussed, with-
out implying direct comparability to local conditions.
The regional level focuses on oil companies operating
in Southeast Europe and comparable transitional
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economies. This level enables a more realistic assess-
ment of structural constraints, regulatory alignment
with European energy policy, and investment capacities
that resemble those of Bosnia and Herzegovina.

The local level applies insights from the global and re-
gional review to the specific context of Bosnia and Her-
zegovina, with particular reference to Optima Group. At
this level, the study evaluates how renewable energy in-
tegration strategies can be adapted to local infrastruc-
tural, regulatory, and market conditions.

This multi-level analytical framework allows global
transition dynamics to be systematically linked to com-
pany-level strategic considerations, thereby strengthen-
ing internal coherence.

3.3. Strategic synthesis method: SWOT analysis

As a synthesis and application tool, the study employs a
SWOT (Strengths, Weaknesses, Opportunities, Threats)
analysis to structure the strategic implications of renew-
able energy integration for Optima Group. The SWOT
analysis is derived exclusively from insights developed
in earlier sections of the paper, including infrastructure
characteristics, market positioning, regulatory expo-
sure, and renewable energy potential.

4. RESULTS

4.1. A strategic framework for sustainable transfor-
mation in the oil industry

The results of the structured literature review indicate
that the integration of renewable energy sources within
the oil industry represents a central strategic response to
the combined pressures of energy transition, regulatory
constraints, and market transformation. Across the re-
viewed literature, renewable energy integration consist-
ently emerges as a mechanism for improving opera-
tional efficiency, reducing exposure to energy price vol-
atility, and enhancing long-term strategic resilience
(Spasi¢, 2022; International Renewable Energy Agency
[IRENA], 2025).

A key result of the analysis is the identification of solar
photovoltaic systems as the most immediately applica-
ble renewable energy technology for oil companies. The
literature consistently highlights solar energy as partic-
ularly suitable due to its compatibility with existing oil
industry infrastructure, scalability, and declining invest-
ment costs (Kova¢ & Palkova, 2015; Spasi¢, 2022).
These characteristics position solar energy as a low-risk
entry point for renewable energy adoption, enabling oil
companies to achieve partial energy self-sufficiency
while maintaining operational continuity (IRENA,
2025).

The results further indicate that other renewable energy
options, such as biofuels and hydrogen, play a
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The purpose of the SWOT analysis is not to provide a
predictive or quantitative evaluation, but to translate the
reviewed literature into a structured strategic assess-
ment relevant to company-level decision-making. This
approach enables the identification of internal capabili-
ties and external pressures that shape the feasibility and
prioritization of renewable energy investments.

3.4. Limitations of the methodological approach
Several limitations of the adopted methodology should
be acknowledged. First, the study does not rely on pri-
mary data collection or quantitative modeling, which
limits the ability to assess project-specific financial per-
formance or environmental impacts. Second, the SWOT
analysis represents a qualitative and conceptual assess-
ment rather than a formal optimization or forecasting
model.

Despite these limitations, the chosen methodology is ap-
propriate for the objectives of a review-based study,
providing a coherent analytical framework that connects
global energy transition literature with strategic consid-
erations in a localized context.

complementary but longer-term role in the transfor-
mation of oil company energy portfolios. Biofuels are
primarily associated with the repurposing of existing re-
finery infrastructure and gradual reductions in lifecycle
greenhouse gas emissions (SERBIO, 2013). Hydrogen,
particularly when produced through renewable-pow-
ered electrolysis, is identified in the literature as a fu-
ture-oriented energy carrier with significant strategic
relevance but higher technological and investment un-
certainty (Spasi¢, 2022). Collectively, these findings
suggest that renewable energy integration within the oil
industry is most effectively approached as a phased and
differentiated process, rather than as a single technolog-
ical substitution.

Beyond technological considerations, the results high-
light a broader structural transformation in oil company
business models. The literature consistently associates
successful adaptation with a shift from traditional fuel
retailing toward integrated energy service provision, en-
compassing electricity generation, alternative fuels, and
energy-related services (Spasi¢, 2022). This transfor-
mation is framed as a strategic necessity for maintaining
market relevance in the context of declining long-term
demand for fossil fuels and increasing electrification of
the transport sector (Our World in Data, 2024).
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Table 1: SWOT analysis of Optima Group in the context of the energy transition

Strengths

Weaknesses

Established position in the oil products market of Bos-
nia and Herzegovina and the Republic of Srpska, with
a recognizable brand and developed retail network.
Existing infrastructure, including petrol stations, stor-
age facilities, administrative buildings, and logistics as-
sets, suitable for the integration of renewable energy
technologies, particularly solar photovoltaic systems.
Vertical integration and operational experience in en-
ergy supply chains, providing organizational capacity
for managing large-scale infrastructure projects.
Strong financial performance and profitability in recent
years, enabling potential internal financing of gradual
renewable energy investments.

High dependence on fossil fuel sales, exposing the
company to long-term demand decline driven by decar-
bonization and electrification trends.

Limited diversification of the energy portfolio beyond
traditional oil derivatives, compared to more diversified
regional competitors.

Exposure to regulatory uncertainty and increasing com-
pliance costs related to climate and energy policy align-
ment with the European Union.

Lack of prior large-scale experience in renewable en-
ergy project development and electricity market opera-
tions.

Opportunities

Threats

Integration of solar photovoltaic systems at petrol sta-
tions, warehouses, and administrative facilities to re-
duce electricity costs and increase energy self-suffi-
ciency.

Diversification into new energy services, such as elec-
tricity supply, EV charging infrastructure, and energy-
related services, leveraging the existing retail network.
Utilization of renewable energy investments to improve
environmental performance, corporate reputation, and
alignment with sustainable development objectives.
Strategic repositioning from a traditional oil company
toward an integrated energy company, improving long-
term resilience and market relevance.

Implementation of the Carbon Border Adjustment
Mechanism (CBAM), which may increase costs and re-
duce competitiveness for companies reliant on carbon-
intensive energy sources.

Rapid growth of electric vehicles and alternative fuels,
which threatens long-term demand for petroleum-based
transport fuels.

Increasing competition from regional and domestic oil
companies that are actively diversifying into renewable
energy and electricity markets.

Risk of delayed adaptation, leading to missed invest-
ment cycles and loss of strategic position in the emerg-
ing low-carbon energy market.

Faculty of Economics

Note: This table presents a qualitative SWOT analysis of Optima Group based on the structured literature review and contextual
analysis conducted in this study. Strengths and weaknesses reflect internal organizational factors, while opportunities and threats
represent external regulatory, technological, and market influences relevant to renewable energy integration.

4.2. Results of the SWOT analysis: Optima group
The SWOT analysis presented in Table 1 synthesizes
internal organizational characteristics and external en-
vironmental factors affecting Optima Group in the con-
text of the energy transition. The results highlight a
combination of strong structural assets and emerging
strategic vulnerabilities derived from the reviewed liter-
ature and contextual analysis.

On the internal dimension, the analysis identifies Op-
tima Group’s extensive retail network, existing infra-
structure, and established market position as key
strengths. The literature emphasizes that such infra-
structural assets provide favorable conditions for inte-
grating renewable energy technologies, particularly so-
lar photovoltaic systems, across petrol stations, storage
facilities, and administrative buildings (Kova¢ &
Palkova, 2015; Spasic¢, 2022). In addition, recent finan-
cial performance discussed in the literature suggests that
internally generated resources may support gradual re-
newable energy investments without immediate reli-
ance on external financing.

At the same time, the results reveal significant internal
weaknesses. The most prominent weakness is the com-
pany’s high dependence on fossil fuel sales, which in-
creases exposure to long-term demand decline driven by
electrification and decarbonization trends (Our World in
Data, 2024). Furthermore, limited prior experience in
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renewable energy project development and electricity
market operations represents an organizational con-
straint that may slow diversification efforts, a challenge
frequently identified in the literature on traditional oil
companies entering renewable energy markets (IRENA,
2025).

The external dimension of the SWOT analysis identifies
several opportunities associated with renewable energy
integration. These include the potential to reduce oper-
ational electricity costs through on-site renewable gen-
eration, diversify revenue streams through new energy
services such as EV charging infrastructure, and im-
prove alignment with sustainable development objec-
tives (Spasi¢, 2022). The literature also emphasizes that
regulatory alignment with European climate policy can
create incentives for early movers in renewable energy
adoption (Chamber of Commerce and Industry of the
Republic of Srpska, n.d.).

Conversely, the analysis highlights substantial external
threats. Regulatory instruments such as the Carbon Bor-
der Adjustment Mechanism are identified as increasing
cost pressures on carbon-intensive business models,
thereby directly affecting competitiveness in regional
and European markets (Chamber of Commerce and In-
dustry of the Republic of Srpska, n.d.). In parallel, the
rapid growth of electric vehicle adoption poses a struc-
tural threat to long-term demand for petroleum-based
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transport fuels (Our World in Data, 2024). The literature
further notes that increasing competition from regional
oil companies actively diversifying into renewable en-
ergy and electricity markets intensifies the risk of stra-
tegic lag for companies that delay adaptation (IRENA,
2025).

4.3. Synthesis of results

Taken together, the results indicate that Optima Group
occupies a strategic transition position characterized by
strong infrastructural and market foundations alongside
increasing exposure to regulatory, technological, and
market risks. The combination of internal strengths and
external pressures suggests that renewable energy

5. DISCUSSION

The findings of this study provide further support for the
growing body of literature that frames renewable energy
integration as a strategic rather than purely environmen-
tal issue for the oil industry. The results indicate that re-
newable energy adoption contributes simultaneously to
operational efficiency, risk mitigation, and long-term
strategic resilience. This interpretation reinforces exist-
ing research emphasizing that the energy transition fun-
damentally reshapes competitive dynamics within the
oil sector (Spasi¢, 2022; International Renewable En-
ergy Agency [IRENA], 2025).

The identification of solar photovoltaic systems as the
most immediately applicable renewable energy option
for oil companies aligns with previous studies highlight-
ing their modularity, declining costs, and infrastructural
compatibility (Kova¢ & Palkova, 2015). The results ex-
tend this literature by demonstrating that solar energy is
not only technically feasible but also strategically suita-
ble for gradual integration within existing oil company
operations. This supports the view that early-stage re-
newable investments can serve as a learning platform
for broader diversification, rather than requiring disrup-
tive organizational transformation at the outset.

The SWOT-based results for Optima Group illustrate
how global transition dynamics manifest within a local-
ized context. Consistent with international studies, the
analysis confirms that infrastructural assets and market
presence constitute significant strategic strengths for oil
companies entering renewable energy markets (IRENA,
2025). At the same time, the findings highlight that de-
pendence on fossil fuel revenues and limited experience
in renewable energy project development represent
structural vulnerabilities that may constrain adaptation.

6. CONCLUSION

This paper examined the role of renewable energy inte-
gration in the oil industry through a structured review of
the literature and a contextual strategic application to
Bosnia and Herzegovina. By synthesizing existing re-
search on energy transition, sustainable development,
and renewable energy technologies, the study sought to
clarify the strategic relevance of renewable energy
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integration represents both an opportunity for opera-
tional efficiency gains and a necessary response to
structural change within the energy sector (Spasic,
2022; IRENA, 2025).

Importantly, the results do not imply the need for abrupt
or disruptive transformation. Instead, they support a
gradual and phased transition logic, in which solar en-
ergy serves as an initial and scalable entry point, fol-
lowed by broader diversification into alternative energy
services as market and regulatory conditions evolve.
This synthesis provides a structured empirical basis for
the discussion of strategic and managerial implications
presented in the subsequent section.

This observation corresponds with broader literature on
transitional economies, where institutional and market
constraints shape the pace and form of energy transition
(Our World in Data, 2024).

Regulatory instruments such as the Carbon Border Ad-
justment Mechanism emerge in the discussion as critical
external drivers influencing strategic decision-making.
The results suggest that regulatory pressure interacts
with technological change by amplifying the costs of in-
action, particularly for companies exposed to European
markets (Chamber of Commerce and Industry of the Re-
public of Srpska, n.d.). In this regard, the findings sup-
port the argument that early alignment with low-carbon
strategies may reduce long-term regulatory and market
risks.

Importantly, the discussion does not imply that renewa-
ble energy integration represents a uniform or immedi-
ate solution for all oil companies. Instead, the findings
suggest that a phased and context-sensitive approach is
more consistent with both the literature and the realities
of smaller energy markets. For companies such as Op-
tima Group, renewable energy integration appears most
viable when aligned with existing infrastructure, finan-
cial capacity, and gradual business model adaptation.
Finally, the discussion highlights the limitations of the
study’s review-based approach. While the synthesis
provides valuable strategic insights, it does not replace
the need for detailed techno-economic or project-spe-
cific analyses. Future research could build on these find-
ings by incorporating quantitative modeling, scenario
analysis, or empirical case studies to further assess the
financial and environmental performance of renewable
energy investments in the oil industry.

adoption for oil companies operating under increasing
regulatory, technological, and market pressures. The
findings of the literature review indicate that renewable
energy integration has evolved from a predominantly
environmental consideration into a strategic instrument
for enhancing operational efficiency, managing risk,
and maintaining long-term competitiveness. Among the
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available renewable energy options, solar photovoltaic
systems emerge as the most immediately applicable so-
lution for oil companies due to their technological ma-
turity, declining costs, and compatibility with existing
infrastructure. Other renewable energy pathways, in-
cluding biofuels and hydrogen, are identified as com-
plementary options with longer-term strategic rele-
vance. The SWOT-based application to Optima Group
demonstrates how these general findings translate into a
specific national and company-level context. The anal-
ysis highlights that Optima Group’s existing infrastruc-
ture and market position represent significant strengths
that can facilitate renewable energy integration. At the
same time, high dependence on fossil fuel revenues and
increasing exposure to regulatory and technological
change underscore the strategic vulnerability associated
with delayed adaptation. External pressures, particu-
larly those related to European climate policy and mar-
ket transformation in the transport sector, further rein-
force the importance of gradual diversification toward
renewable energy sources and new energy services.

The contribution of this paper lies in bridging global en-
ergy transition literature with localized strategic assess-
ment. By combining a structured review with a qualita-
tive SWOT analysis, the study provides a coherent ana-
lytical framework that supports understanding of how
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renewable energy integration can be approached by oil
companies in smaller and developing energy markets.
Rather than proposing universal solutions, the paper
emphasizes the importance of context-sensitive and
phased transition strategies aligned with existing infra-
structural and organizational capacities.

Several limitations of the study should be acknowl-
edged. The analysis is based on secondary sources and
does not include primary data collection or quantitative
evaluation of specific renewable energy projects. As a
result, the findings should be interpreted as strategic and
conceptual insights rather than predictive or prescriptive
conclusions. Future research could extend this work by
incorporating techno-economic modeling, empirical
case studies, or scenario analysis to assess the financial
and environmental impacts of renewable energy invest-
ments within the oil industry.

In conclusion, renewable energy integration represents
a critical component of the strategic adaptation of oil
companies in the context of the global energy transition.
For companies such as Optima Group, the ability to
align renewable energy initiatives with existing assets,
regulatory requirements, and market conditions will
play an important role in shaping long-term resilience
and competitiveness.

1. 1 .Aera. (2023, March 30). Aera Group reports 2022 audited results. Retrieved from Aera: https://aera-group.fr/aera-group-

reports-2022-audited-results/

2. British Petroleum. (n.d.). Renewables

power. Retrieved from British Petroleum:

https://www.bp.com/en/global/corporate/what-we-do/renewables-and-power.html

3. BSLBATT Lithium. (2025, July 20). What Is The Current Average Cost Of Energy Storage Systems in 2025. Retrieved from
BSLBATT: https://bslbatt.com/blogs/current-average-energy-storage-cost-2025/

4. Chamber of Commerce and industry of Republic of Srpska. (n.d.). Economic indicators. Retrieved from Chamber of Commerce
and industry of Republic of Srpska: https://komorars.ba/economic-indicators/

5. Chevron New Energies. (n.d.).

Chevron  New  Energies.

Retrieved from Chevron New  Energies:

https://corporate.exxonmobil.com/sustainability-and-reports/advancing-climate-solutions/growing-low-carbon-

solutions#Othersolutions

6. CNBC. (2020, December 03). What Is Green Hydrogen And Will It Power The Future. Retrieved from [Video] You Tube:

https://www.youtube.com/watch?v=aYBGSfzaa4c
7. CompanyWall. (n.d.).

OPTIMA Gropa d.o.o.

Banja Luka. Retrieved from CompanyWall:

https://www.companywall.ba/firma/optima-grupa--doo-banja-luka/MMjQHRD

8. Cummins Inc. (2024, August 1). Sta su sistemi za skladistenje energije baterije (BESS)? Retrieved from Cummins Inc:
https://www.cummins.com/rs/news/2024/08/01/what-are-battery-energy-storage-systems-bess

9. Energetika.ba. (2024, January 30). HIFA Oil prelazi iz nafine u energetsku kompaniju. Retrieved from Energetika.ba:
https://energetika.ba/novosti/hifa-oil-prelazi-iz-naftne-u-energetsku-kompaniju/21195

10. Energetika.ba. (2024, April 16). Hrvatska: Ina potpisala ugovore za projekte obnovljivih izvora energije. Retrieved from

11.

12.

13.

14.

15.

Energetika.ba:
energije/21837
Equinor. (n.d.). Renewable energy. Retrieved from Equinor: https://www.equinor.com/energy/renewable-energy-and-low-
carbon-solutions

Europe Hause. (2021, June 14). Vjetar: Cisti, obnovljivi izvor energije. Retrieved from Europe Hause:
https://europehouse.ba/bs/vjetar-cisti-obnovljivi-izvor-energije/

Evropski parlament. (2023, October 19). Alternativna goriva za automobile: kako povecati njihovu upotrebu. Retrieved from
Evropski parlament: https://www.europarl.europa.eu/topics/hr/article/20221013STO43019/alternativna-goriva-za-automobile-
kako-povecati-njihovu-upotrebu

Exxon Mobil. (n.d.). Exxon Mobil. Retrieved from Growing Low Carbon
https://corporate.exxonmobil.com/sustainability-and-reports/advancing-climate-solutions/growing-low-carbon-
solutions#Carboncaptureandstorage

Grgur, B. N. (2015). alternativni izvori energije; principi koverzije i skladistenja. Beograd: InZzenjersko drustvo za koroziju .

https://energetika.ba/obnovljivi-izvori/hrvatska-ina-potpisuje-ugovore-za-projekte-obnovljivih-izvora-

Solutions:

259 0f 260



University of Banja Luka REDETE 2025 Conference Proceedings Faculty of Economics

16.

17.

18.

19.
20.
21.
22.
23.
24.

25.

26.
27.
28.
29.

30.
31.

32.

33.
34.

35.
36.
37.

38.

Hercegovina.info. (2024, August 28). Nije ni ¢udo sto su navalili: Donosimo izrac¢un - Solarna elektrana od 4,9 MW ¢e vam za
30 godina donijeti profit vec¢i od 20 milijuna KM. Retrieved from Ljubuski portal: https://www.ljportal.com/nije-ni-cudo-sto-
su-navalili-donosimo-izracun-solarna-elektrana-od-49-mw-ce-vam-za-30-godina-donijeti-profit-veci-od-20-milijuna-km-
89304/

International Renewable Energy Agency. (2025). Renewable power generation cost in 2024. Retrieved from International
Renewable Energy Agency: https://www.irena.org/-
/media/Files/IRENA/Agency/Publication/2025/Jul/IRENA TEC RPGC in 2024 Summary 2025.pdf

Kienzler, C., Lichy, A., Tai, H., & Marel, F. v. (2023, February 27). How oil and gas companies can be successful in renewable
power. Retrieved from McKinsey & Company: https://www.mckinsey.com/industries/electric-power-and-natural-gas/our-
insights/how-oil-and-gas-companies-can-be-successful-in-renewable-power

Kovag, P., & Palkova, Z. (2015). Proizvodno masinstvo i obnovljivi izvori energije. Novi Sad: Fakultet tehnickih nauka Novi
Sad.

Nauka govori. (2023, Maj 15). Podkast Nauka govori, epizoda 5: Solarna energija i fotoelektricni efekat. kako uhvatiti Sunce.
Retrieved from Nauka govori: https://naukagovori.ba/solarna-energija-i-fotoelektricni-efekat-kako-uhvatiti-sunce/

NIS. (n.d.). Dostupna i obnovljiva energija. Retrieved from NIS: https://www.nis.rs/dostupna-i-obnovljiva-energija/
NOSBiH. (2014). Uticaj solarnih elektrana na elektroenergetski sistem u BiH. Retrieved from NOSBiH:
https://www.nosbih.ba/files/2014/12/20141209-1at-Uticaj-solarnih-elektrana-na-elektroenergetski-sistem-BiH-
Prezentacija.pdf

Our World in Data. (2024). Carbon dioxide concentrations in the atmosphere. Retrieved from Our World in Data:
https://ourworldindata.org/grapher/co2-long-term-concentration

Our World in Data. (2024). Electric car stocks. Retrieved from Our World in Data: https://ourworldindata.org/grapher/electric-
car-stocks?country=OWID_ WRL~CHN~USA~OWID_EUR

Our World in Data. (2024). Global installed renewable energy capacity by technology. Retrieved from Our World in Data:
https://ourworldindata.org/grapher/installed-global-renewable-energy-capacity-by-
technology?country=Hydropower+%?28total%29~Wind+%28total%29~Bioenergy+%?28total%29~Geothermal~Solar+photov
oltaic

Our World in Data. (2025). Global warming: annual temperature anomaly. Retrieved from Our World in Data:
https://ourworldindata.org/explorers/climate-change?Metric=Temperature+anomaly&Long-run+series=false

Pavlovi¢ M., T., Milosavljevi¢ D., D., & Mirjani¢ Lj., D. (2013). Obnovljivi izvori energije. Banja Luka: Akademija nauka i
umjetnosti Republike Srpske.

Power Technology. (2018, March 22). Miraah Solar Thermal Project. Retrieved from Power Technology: https://www.power-
technology.com/projects/miraah-solar-thermal-project/?cf-view

Radovanovi¢, T. (2021, Mart 23). Ugljen - dioksid i efekat staklene baste. Retrieved from Klima 101: https://klimal01.rs/ugljen-
dioksid-efekat-staklene-baste/

Rajkovi¢ Mili¢, P. (2009). Nafia i prirodni gas. Novi Sad: Prometej Novi Sad.

Reuters. (2024, October 30). Spain's Cepsa rebrands as Moeve in low/carbon shift. Retrieved from Reuters:
https://www.reuters.com/business/energy/spains-cepsa-rebrands-moeve-low-carbon-shift-2024-10-30/

S., V. (2025, July 28). BiH dobija berzu elektricne energije? Retrieved from Solarno net: https://solarno.net/bih-dobija-berzu-
elektricne-energije-2025/

Saks, D. (2014). Doba odrzivog razvoja. Centar za medunarodnu saradnju i odrzivi razvoj .

SERBIO. (2013, April 18). Biogoriva - tipovi i generacije. Retrieved from SERBIO: https://www.serbio.rs/item/149-biogoriva-
tipovi-i-generacije

Shell energy. (n.d.). Renewable energy generation. Retrieved from Shell energy: https://shellenergy.com/products-and-
services/renewable-solutions

Spasi¢, V. (2022, Maj 31). NIS instalirao solarne panele na osam benzinskih stanica. Retrieved from Balkan green energy
news: https://balkangreenenergynews.com/rs/nis-instalirao-solarne-panele-na-osam-benzinskih-stanica/

Todorovi¢, 1. (2022). Korporativno upravljanje. Banja Luka: Univerzitet u Banjoj Luci, Ekonomski fakultet i Finrar d.o.o.
Banja Luka.

TotalEnergies. (n.d.). Strengthening QOur Presence in Renewable Energies. Retrieved from Total Energies:
https://totalenergies.com/company/energy-expertise/explore-produce/renewable-energies

260 of 260



