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Abstract. The energy sector, characterized by substantial capital investments, long-term projects, volatile commodity prices, and increasing
environmental concerns, faces a complex and evolving landscape of risks (Kaarle Parikka, 2024). This article examines the key challenges in effective
risk management within this critical sector, ranging from operational disruptions and geopolitical instability to the impacts of the energy transition
and climate change. It explores diverse risk management strategies employed by energy companies, including advanced forecasting techniques,
hedging instruments, diversification, and robust emergency response plans. Furthermore, the paper analyzes the crucial role of regulatory frameworks
at national and international levels in shaping risk management practices and promoting resilience across the energy value chain in Western Balkans
having Albania as case study. By synthesizing current trends and best practices, this article provides valuable insights for energy stakeholders seeking
to navigate uncertainty and ensure sustainable and secure energy supply.
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1. Introduction

The Western Balkans, a region undergoing significant economic and political transitions, faces complex challenges and emerging
opportunities in its energy sector. Characterized by aging infrastructure, reliance on a narrow set of energy sources, and continued
aspirations for European Union (EU) integration, the region requires robust and forward-looking risk management practices. This
need has become increasingly urgent as Western Balkan countries work to align with EU energy policies, particularly those
concerning renewable energy expansion and stricter environmental standards (European Parliament Research Service, 2025).
Effective risk management is therefore essential not only for ensuring energy security and operational efficiency but also for attracting
foreign investment and supporting long-term sustainable development (Western Balkans Investment Framework, n.d.).This article
examines the key risk management challenges across the Western Balkan energy sector, with Albania serving as the central case
study. It assesses the strategies currently employed and the regulatory frameworks under development, offering insights on how
resilience and sustainability can be strengthened at both national and regional levels (The Vienna Institute for International Economic
Studies, 2023). Albania’s experience illustrates these dynamics particularly well; highlighting both notable progress and persistent
gaps in navigating the region’s evolving energy risk landscape (CEE Bankwatch Network, n.d.).As part of this broader regional
context, Albania presents a compelling case. Its heavy reliance on hydropower makes it simultaneously a regional frontrunner in
renewable electricity and one of Europe’s most climate-vulnerable energy systems. Seasonal rainfall variability, recurrent droughts,
and broader climate-driven hydrological fluctuations regularly disrupt electricity generation, increasing dependence on imports and
exposing the country to regional market volatility. Ongoing efforts to diversify the energy mix, modernize critical infrastructure, and
strengthen regulatory frameworks therefore provide valuable lessons for enhancing energy system resilience across the Western
Balkans (The Vienna Institute for International Economic Studies, 2023).

2. Key Challenges in Risk Management within the Energy Sector of the Western Balkans

The chart below visualizes insights from the PwC 2024 Global Risk Survey regarding key energy-related challenges. The percentages
represent the prominence of each issue among respondents: Energy Price Volatility is 65 %; Decarbonization Commitments is 50%;
Energy Efficiency is 37%; Renewable Energy Adoption is 19%. This highlights that energy price volatility is the most pressing
concern, followed by decarbonization efforts, while renewable energy adoption lags behind in priority.
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Figure 1: Base Energy Insights from PwC 2024 Global Risk Survey.

2.1 Operational Risks
2.1.1 Aging Infrastructure and Technological Deficiencies:

A significant challenge across the Western Balkans, including Albania, is the prevalence of outdated energy infrastructure, leading to
increased risks of equipment failures, transmission losses, and operational disruptions (Ana-Maria Boromisa, 2025). Decades of
underinvestment and geopolitical instability have hindered modernization efforts, making power grids and pipelines more vulnerable
(Dan Staniaszek, et. al. 2016). In Albania, for instance, the reliance on hydropower, while a significant renewable resource, is
susceptible to drought conditions and requires well-maintained dams and transmission lines, many of which are aging (A/bania energy
situation. 2025)

2.1.2 Natural Hazards and Climate Change Impacts:

The Western Balkans is a region predisposed to various natural hazards, including earthquakes, floods, and extreme weather events,
which pose significant operational risks to energy infrastructure. (United Nations Development Programme. 2023). Climate change
is exacerbating these risks, with more frequent and intense heatwaves affecting thermal power plant efficiency and prolonged
droughts impacting hydropower generation (European Environment Agency. 2022). Albania's coastal regions are particularly
vulnerable to sea-level rise, potentially affecting energy infrastructure located near the coast (European Environment Agency. 2019).

2.1.3 Health, Safety, and Environmental (HSE) Risks:

Ensuring adequate HSE standards in energy operations, from mining and drilling (where applicable in the region) to power generation
and distribution, remains a challenge (Kohtas. (n.d.). EU deforestation regulation). Weak enforcement of regulations and insufficient
investment in safety measures can lead to accidents and environmental damage (Ministria e Infrastrukturés dhe Energjise. 2017).
Albania, with its growing focus on renewable energy projects, needs to ensure that these developments adhere to high HSE standards
throughout their lifecycle (Markets and Markets. (n.d.). Energy harvesting market).

2.2 Financial Risks
2.2.1 Commodity Price Volatility and Market Liberalization:

As the Western Balkan countries gradually liberalize their energy markets and become more integrated with regional and European
markets, they become increasingly exposed to commodity price volatility (Energy market report). Fluctuations in global oil, gas, and
electricity prices can significantly impact the profitability of energy companies and the affordability of energy for consumers (Albania
energy information, 2025). Albania, while having a significant share of domestically produced hydropower, is still influenced by
regional electricity prices and potential future gas market integration (European Parliament Research Service. 2022)

2.2.2 Project Finance and Investment Risks:

Attracting investment for modernizing energy infrastructure and developing new projects, particularly in renewable energy, can be
challenging due to perceived political and economic risks in the region (Balkan Energy. Forecasting and energy insights). Securing
financing for large-scale projects often depends on stable regulatory frameworks and transparent governance (Lloyds Bank Trade.
Albania investment climate). Albania's efforts to attract foreign direct investment in its renewable energy sector are contingent on
mitigating these perceived risks (Sead Turcalo, 2020, Energy security in Southeast Europe).

2.2.3 Currency Exchange Rate Risks:

For countries like Albania that may rely on imports of energy or equipment and have debts denominated in foreign currencies,
fluctuations in exchange rates can pose significant financial risks. The volatility of local currencies against the Euro or other major
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currencies can impact project costs and debt servicing (Dogjani, L. (2024). Albania and regional energy security of supply. CSDG
Albania).

2.3 Geopolitical and Security Risks
2.3.1 Regional Political Instability and Interdependencies:

The Western Balkans has a history of political instability and unresolved inter-state issues, which can disrupt energy supply chains
and hinder regional energy cooperation (European Commission. Critical infrastructure and cybersecurity in the energy sector).
Dependence on energy imports from neighboring countries or through transit routes exposes the region to political tensions and
potential supply disruptions. Albania's energy security is linked to regional stability and the smooth functioning of cross-border energy
infrastructure (FEUT. 2019).

2.3.2 Cybersecurity Threats to Energy Infrastructure:

As energy systems become increasingly digitalized and interconnected, they become more vulnerable to cyberattacks (Blue Europe.
2024). Protecting critical energy infrastructure, including power grids and control systems, from cyber threats is a growing concern
in the Western Balkans. Albania needs to strengthen its cybersecurity capabilities in the energy sector to safeguard its operations
(European Climate Initiative. 2024).

2.4 Environmental and Climate Change Risks
2.4.1 Environmental Pollution and Degradation:

Energy production and consumption in the Western Balkans have historically contributed to environmental pollution, including air
and water pollution. The population of the Western Balkans is exposed to the most polluted air in Europe, often four times higher
than the limits set by EU guidelines (Western Balkans Investment Framework. (n.d.). The human and financial costs on health are
huge. As difficult as it is to produce or access reliable and comprehensive data on this, premature deaths due to emissions in the
Western Balkans amounted to 1,250 in 2016 (including 570 in Serbia); cases of bronchitis due to coal plant emissions are reported to
be 2,023 among children and 8,516 among adults, with a public health expenditure of €3.6 billion per year in the region (Deloitte.
(n.d.). Scenario planning for the future energy sector). Aging thermal power plants and inadequate waste management practices pose
environmental risks. Albania, with its focus on hydropower, needs to manage the environmental impacts of dam construction and
operation.

Share of Global Emissions (%)
G2 Emissions (Mt)

Values

Albaria  Bosnia and Herzegovina  Kosovo Mantenegro Morth Macedonia Seibia

Country

Figure 2. Analyses of CO2 Emissions and Share of Global Emissions from Power Generation in Western Balkan Countries (2024)

2.4.2 Transition Risks to a Low-Carbon Economy:

The global shift towards a low-carbon economy presents both opportunities and risks for the Western Balkans Countries heavily
reliant on coal or other fossil fuels may face stranded asset risks and the need for significant investments in renewable energy and
energy efficiency. Albania, with its high share of renewables (primarily hydropower), may face challenges in diversifying its energy
mix and ensuring grid stability with increasing intermittent renewable sources (Ministry of Infrastructure and Energy. 2023)

3. Risk Management Strategies in the Energy Sector of the Western Balkans

3.1 Risk Identification and Assessment:

3.1.1 Development of Comprehensive Risk Registers:

Energy companies and regulatory bodies in the Western Balkans need to develop and maintain comprehensive risk registers that
identify and assess a wide range of potential risks specific to the regional context. This should involve both qualitative and quantitative
assessments, considering the probability and impact of various risks. In Albania, this process should account for the country's specific
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reliance on hydropower and its vulnerability to climate change. Massively fluctuating hydropower generation means that despite the
addition of hundreds of megawatts in new plants in recent years, the country has to import electricity most years, as shown on the
graph below.

Albania electricity generation, 2010-2023
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Figure 3. Albania electricity generation 2010 — 2023
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Figure 4. Net domestic productions in Albanian during 2024

3.1.2 Scenario Planning for Energy Security and Transition:

Utilizing scenario planning techniques to analyze different future energy scenarios, including potential supply disruptions, price
fluctuations, and the pace of energy transition, is crucial (Verbund. 2025). This can help Western Balkan countries, including Albania,
to develop robust strategies for ensuring energy security and adapting to the evolving energy landscape.

3.1.3 Integration of Climate Risk Assessment into Energy Planning:

Given the significant impacts of climate change on the region, integrating climate risk assessments into all aspects of energy planning,
from infrastructure development to operational decisions, is essential. Albania needs to explicitly consider climate change projections
in its hydropower management and the development of other renewable energy sources (World Bank. (n.d.). Public-private
partnership country profile: Albania). Albania has committed to prepare its first National Energy and Climate Plan during the year
2020, approved with the Decision of Council of Ministers No. 872 of 29.12.2021 “On the approval of the National Energy and Climate
Plan 2020 — 2030” that complements the Energy Strategy, which draws up an integrated policy framework to steer decarbonization
efforts until 2030 and beyond.
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3.2 Risk Mitigation and Control:
3.2.1 Investing in Infrastructure Modernization and Diversification:
Upgrading aging energy infrastructure and diversifying the energy mix, including increasing the share of renewable energy sources
beyond hydropower, can significantly reduce operational and energy security risks. Albania's ongoing efforts to diversify its
renewable energy portfolio, including solar and wind, are crucial in this regard.
3.2.2 Implementing Robust Safety and Environmental Management Systems:
Adopting and enforcing international HSE standards and implementing comprehensive safety and environmental management
systems are vital for mitigating operational and environmental risks. There is a need in Albania to strengthen its regulatory oversight
and ensure that energy companies adhere to these standards (Joint Research Centre. 2024).
3.2.3 Utilizing Financial Hedging Instruments and Insurance:
As energy markets liberalize, Western Balkan countries and energy companies should explore the use of financial hedging
instruments to manage commodity price volatility. Adequate insurance coverage is also essential to protect against potential losses
from operational accidents and natural disasters.
3.2.4 Enhancing Cybersecurity Measures:
Strengthening cybersecurity infrastructure and implementing robust security protocols are crucial for protecting critical energy
systems from cyber threats. This requires investment in technology, training of personnel, and information sharing among energy
stakeholders in the Western Balkans, including Albania.
3.3 Risk Transfer and Sharing:
3.3.1 Public-Private Partnerships (PPPs) for Energy Projects:
Utilizing PPPs can help share the financial and operational risks associated with large-scale energy infrastructure projects. This can
be a viable option for Albania and other Western Balkan countries to attract investment and expertise while sharing risks (Law No.
10272015, For the natural gas sector)
3.3.2 Regional Energy Cooperation and Risk Pooling:
Enhanced regional cooperation in the energy sector can help pool resources and share risks related to energy supply and security.
Interconnection of energy grids and joint emergency response mechanisms can improve the resilience of the entire region. Albania's
participation in regional energy initiatives is important for its energy security.
3.4 Governance and Organizational Culture:
3.4.1 Strengthening Regulatory Governance and Transparency:
Establishing clear, stable, and transparent regulatory frameworks is essential for attracting investment and fostering effective risk
management. Independent regulatory bodies with adequate resources and authority are crucial. Albania needs to continue
strengthening its energy regulatory framework to align with EU standards and promote investor confidence. Albania is at a turning
point in how it organizes and operates its energy production and how it improves energy efficient consumption in response to
technological innovation, climate change and globalization. Key to achieving this goal is the decarbonization of the sector. All these
developments are leading to significant shifts in labor demand. New developments will require new competences and skills in the
local labor market and changes to some existing occupational profiles.

3.4.2 Implementing a Strong Risk Management Culture:

Promoting a risk-aware culture within energy organizations, where risk identification and mitigation are integral to decision-making
at all levels, is vital this requires training, communication, and leadership commitment.

3.4.3 Stakeholder Engagement and Communication:
Engaging with all relevant involved parties, including local communities, environmental groups, and international partners, is crucial

for building trust and ensuring the social license to operate for energy projects. Transparent communication about potential risks and
mitigation measures is essential.
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3.5 Adapting to Emerging Risks:
3.5.1 Strategies for Managing the Energy Transition:

Western Balkan countries, including Albania, need to develop comprehensive strategies to manage the transition to a low-carbon
energy system, addressing the risks of stranded assets and ensuring a just transition for affected communities This includes investing
in renewable energy, energy efficiency, and grid modernization (Law No. 43/2015, For the power sector)

3.5.2 Enhancing Resilience to Climate Change Impacts:

Implementing measures to enhance the resilience of energy infrastructure to the impacts of climate change, such as strengthening
infrastructure against extreme weather events and diversifying water sources for cooling thermal power plants, is crucial. For Albania,
this means adapting hydropower operations to changing hydrological patterns and protecting coastal energy infrastructure.

3.5.3 Fostering Innovation and Technological Adaptation:

Encouraging innovation and the adoption of new technologies, such as smart grids and energy storage solutions, can enhance the
efficiency and resilience of the energy system. Albania needs to create an enabling environment for the adoption of these
technologies.

4. Regulatory Frameworks Shaping Risk Management in the Energy Sector of the Western Balkans
4.1 Alignment with EU Energy Acquis and Directives:

A significant driver of regulatory development in the Western Balkans is the aspiration for EU membership, which requires alignment
with the EU's energy acquis. This includes directives on renewable energy, energy efficiency, environmental protection, and market
liberalization, all of which have implications for risk management. Albania has made important progress in transposing EU energy
legislation, which influences its risk management frameworks.

4.2 National Energy Laws and Regulatory Bodies:

Each Western Balkan country, including Albania, has its own national energy laws and regulatory bodies responsible for overseeing
the sector and setting rules related to safety, environmental protection, and market operations. The effectiveness and independence
of these regulatory bodies are crucial for ensuring robust risk management. Albania's Energy Regulatory Authority (ERE) plays a key
role in shaping risk management practices through its regulations and enforcement.

4.3 Environmental Regulations and Permitting Processes:

Stricter environmental regulations and rigorous permitting processes are increasingly shaping risk management in the energy sector.
These regulations aim to mitigate the environmental risks associated with energy production and consumption. Albania's
environmental regulations impact the development of new energy projects, including hydropower and other renewables. The
National Strategy of Energy, NECP 2020-2030, Mitigation Action Plan, as an integrated part of the National Climate Change National
Plan for the Mitigation of GHG, and the Strategy of Transport have defined objectives and targets on increasing the security of supply
by investments in the power sector, gas penetration in the Albanian market, increasing the share of RES and Energy efficiency
followed by a reduction of GHG emissions.

4.4 Safety Standards and Occupational Health Regulations:

Regulations related to safety standards and occupational health is crucial for mitigating operational risks and ensuring the well-being
of workers in the energy sector. These regulations often align with international best practices. Albania has regulations in place to
ensure safety in energy operations, but effective enforcement is key.

4.5 Regulations on Cybersecurity for Critical Infrastructure:

Recognizing the growing threat of cyberattacks, regulatory frameworks are being developed to enhance the cybersecurity of critical
energy infrastructure. These regulations often require energy companies to implement specific security measures and report
incidents. Albania is in the process of strengthening its legal framework for cybersecurity in critical sectors, including energy.

4.6 Market Regulations and Transparency Requirements:
As energy markets liberalize, regulations are needed to ensure fair competition, prevent market manipulation, and promote

transparency. These regulations can impact financial risk management for energy companies. Albania's efforts to develop a
functioning electricity market are accompanied by regulations aimed at ensuring market integrity.
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4.7 Challenges in Regulatory Implementation and Enforcement:

A significant challenge in the Western Balkans is often the effective implementation and enforcement of energy regulations. Weak
institutional capacity, corruption, and political interference can hinder the effectiveness of regulatory frameworks. Strengthening the
rule of law and ensuring the independence of regulatory bodies are crucial for improving enforcement in Albania and the wider
region.

5. Conclusions

Risk management in the energy sector of the Western Balkans presents a complex interplay of operational, financial, geopolitical,
environmental, and strategic challenges, further amplified by the region's specific context of aging infrastructure, climate
vulnerabilities, and EU integration aspirations. Albania, as a case study, exemplifies these challenges and the ongoing efforts to
develop and implement effective risk management strategies. While progress has been made in aligning regulatory frameworks with
EU standards and promoting renewable energy development, significant work remains in strengthening institutional capacity,
enhancing infrastructure resilience, and fostering a strong risk management culture. Addressing these challenges and effectively
implementing robust risk management strategies are crucial for ensuring a secure, sustainable, and prosperous energy future for
Albania and the entire Western Balkans region. Continued regional cooperation, strong governance, and sustained investment will
be essential in navigating the evolving energy risk landscape and achieving long-term energy security and sustainability.
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