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Abstract 
Strategic risk management is a critical component of high-value contracting in the energy sector, 

where volatile market conditions, complex regulatory environments, and the capital-intensive 

nature of operations present significant challenges. This study explores industry best practices 

and innovative approaches to managing risks in high-value contracts to ensure long-term 

success. Drawing on comprehensive literature reviews, case studies, and expert interviews, it 

identifies key risk factors in energy sector contracts, including supply chain disruptions, 

geopolitical instability, environmental compliance, technological obsolescence, and financial 

unpredictability. The research emphasizes the importance of integrating risk management into 

the contract lifecycle, from initial negotiation and drafting to execution and performance 

monitoring. Key findings highlight the role of advanced technologies, such as artificial 

intelligence (AI) and blockchain, in enhancing transparency, improving decision-making, and 

reducing uncertainties in contractual agreements. The study also underscores the significance 

of collaborative risk-sharing mechanisms, including joint ventures and public-private 

partnerships, as effective strategies to mitigate financial and operational risks. Furthermore, 

robust contract governance frameworks, incorporating clear performance metrics, adaptive 

clauses, and escalation protocols, are shown to minimize disputes and enhance contract 

resilience. The research introduces a risk management model tailored to high-value contracting 

in the energy sector, combining qualitative and quantitative risk assessment tools. This model 

promotes proactive risk identification, real-time monitoring, and adaptive response strategies to 

address emerging risks. Additionally, the study explores the benefits of workforce training and 

stakeholder engagement in fostering a risk-aware organizational culture. In conclusion, the 

study provides actionable insights for energy sector stakeholders, emphasizing the need for 

agility, innovation, and collaboration to navigate the complexities of high-value contracting. By 

adopting these best practices, organizations can enhance operational efficiency, reduce 

contractual failures, and achieve sustainable growth in an increasingly competitive and 

uncertain environment. 
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1. Introduction 

High-value contracting is a critical component of the energy sector, where substantial agreements underpin complex projects 

related to the exploration, production, transportation, and distribution of energy resources. These contracts are essential for 

securing necessary resources, establishing operational frameworks, and promoting collaboration among stakeholders. The 

strategic significance of high-value contracts is amplified by the considerable financial stakes involved and the volatile nature  
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of the energy industry, which is characterized by fluctuating 

prices and evolving demand patterns (Martiniello et al., 2020; 

Nolden & Sorrell, 2016). 

The energy sector faces a myriad of risks that can adversely 

affect the success of high-value contracts. Market volatility, 

driven by unpredictable energy prices, poses challenges for 

accurate forecasting and financial planning (Nolden & 

Sorrell, 2016). Geopolitical instability in energy-producing 

regions can disrupt supply chains, leading to uncertainties in 

project timelines and costs. Furthermore, the increasing 

emphasis on sustainability and stringent environmental 

regulations necessitate that energy companies navigate 

complex legal and compliance landscapes, complicating 

contract execution and management (Martiniello et al., 2020; 

Natividade et al., 2022). These risks underscore the need for 

robust strategic risk management approaches to protect 

investments and ensure operational resilience (Mendonça et 

al., 2022). 

The objective of this study is to identify best practices and 

strategies for managing strategic risks in high-value 

contracting within the energy sector. By analyzing industry 

trends, case studies, and expert insights, this study aims to 

provide a comprehensive understanding of the tools and 

strategies that organizations can employ to mitigate risks, 

maximize value, and achieve long-term success in an ever-

evolving industry landscape (Østergaard & Petersen, 2018; 

Martiniello et al., 2020). Effective contract management, 

including the use of energy performance contracting (EPC) 

and public-private partnerships (PPPs), has been shown to 

facilitate risk sharing and enhance project outcomes 

(Martiniello et al., 2020; Roshchanka & Evans, 2016). 

Additionally, the integration of strategic contracting 

principles can transform contracts into dynamic management 

tools that foster collaboration and adaptability in the face of 

changing market conditions (Østergaard & Petersen, 2018). 

In conclusion, high-value contracting is integral to the energy 

sector, serving as a foundation for complex projects while 

also presenting significant risks. The dynamic nature of the 

industry necessitates a strategic approach to contract 

management that emphasizes risk mitigation and value 

maximization. By leveraging best practices and innovative 

contracting models, organizations can navigate the 

challenges of the energy landscape and secure their 

investments for the future (Agho, et al., 2023, Ihemereze, et 

al., 2023, Neupane, et al., 2023, Uwaoma, et al., 2023). 

 

2.1. Methodology 

The methodology for the study, "Strategic Risk Management 

in High-Value Contracting for the Energy Sector: Industry 

Best Practices and Approaches for Long-Term Success," is 

designed using the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) method. This 

systematic approach ensures transparency, reproducibility, 

and rigor in analyzing the literature and developing insights 

into risk management strategies within the energy sector. The 

research began with the identification of peer-reviewed 

articles, reports, and frameworks focused on strategic risk 

management, energy sector contracting, and related best 

practices. A comprehensive search was conducted across 

multiple databases and journals, including but not limited to 

engineering, management, energy, and sustainability-focused 

publications. The search terms included combinations of 

"strategic risk management," "high-value contracting," 

"energy sector," "best practices," and "long-term success." 

After retrieving initial records, duplicates were removed. The 

screening process was conducted in two stages: first, titles 

and abstracts were reviewed to assess their relevance, 

followed by a full-text review of eligible studies. Articles 

were included based on pre-defined inclusion criteria, such as 

their focus on risk management in energy contracts, relevance 

to industry best practices, and alignment with long-term 

success strategies. Studies that lacked a clear methodology, 

had insufficient data, or were not focused on energy sector 

risk management were excluded. The selected studies 

underwent a detailed data extraction process, capturing key 

information on risk identification, mitigation strategies, 

success metrics, and innovative practices. The analysis 

integrated insights from quantitative studies, qualitative 

analyses, and conceptual frameworks. Data synthesis focused 

on identifying recurring themes, industry challenges, 

innovative approaches, and success factors critical to 

strategic risk management in the energy sector. 

The methodological framework leveraged insights from 

foundational studies such as Abbey et al. (2023) on 

procurement strategies, Agho et al. (2023) on sustainability 

and carbon capture, and Adepoju et al. (2022) on multi-team 

workflows, among others. These sources provided diverse 

perspectives on risk management and operational efficiency, 

which were systematically compared and synthesized. The 

inclusion of AI and data analytics frameworks (Adewumi et 

al., 2023) ensured the methodology captured modern 

technological advancements relevant to the sector. A critical 

evaluation of the identified best practices was conducted to 

develop a holistic framework for strategic risk management 

in energy contracts. The framework integrates approaches 

such as advanced analytics, sustainability considerations, 

contractual innovation, and collaborative strategies to 

enhance long-term success. 

The flowchart below outlines the PRISMA methodology 

employed: Using PRISMA guidelines, the flowchart shown 

in figure 1 represents the study’s systematic review process: 

The PRISMA flowchart visually represents the systematic 

review process, detailing the stages from initial record 

identification to the final inclusion of studies in the 

qualitative synthesis. This ensures transparency and 

reproducibility in the research methodology.  

 

 
 

Fig 1: PRISMA Flow chart of the study methodology 
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2.2. Key challenges in high-value energy contracts 

High-value energy contracts are vital for the development 

and operation of energy projects, encompassing significant 

financial commitments and complex stakeholder 

relationships. These contracts are often exposed to a range of 

strategic risks that, if not effectively managed, can lead to 

project delays, financial losses, or contractual disputes. 

Addressing these challenges requires a thorough 

understanding of the risk landscape and the implementation 

of robust management practices (Abbey, et al., 2023, 

Avwioroko, 2023, Basiru, et al., 2023). 

Market volatility is one of the most significant challenges in 

high-value energy contracts, with fluctuating oil and gas 

prices having a profound impact on project economics and 

contract negotiations. The energy market is inherently 

cyclical, with prices driven by supply-demand imbalances, 

geopolitical events, and economic conditions. For example, a 

sudden drop in oil prices can render upstream exploration and 

production projects economically unviable, forcing 

companies to renegotiate contracts or halt operations (Basiru, 

et al., 2023, Hassan, et al., 2023, Iwe, et al., 2023). 

Conversely, a sharp rise in prices can strain contracts reliant 

on stable cost projections, leading to disputes over pricing 

mechanisms or profit-sharing arrangements. The renewable 

energy sector also introduces its own dynamics, as prices for 

solar, wind, and battery technologies continue to decline due 

to advancements in manufacturing and economies of scale 

(Collins, Hamza & Eweje, 2022). However, this rapid 

evolution creates uncertainty in long-term contracts, as 

parties struggle to account for future cost reductions and 

evolving competitive landscapes. Effective risk management 

in this context requires the incorporation of flexible pricing 

models, hedging strategies, and market intelligence to 

anticipate and mitigate the impacts of price volatility. 

Regulatory and environmental compliance presents another 

critical challenge in high-value energy contracts, as 

companies must navigate a complex web of global, regional, 

and local regulations. The energy sector is subject to stringent 

regulatory frameworks aimed at ensuring safety, 

environmental protection, and fair market practices. For 

instance, offshore drilling projects may require adherence to 

international maritime laws, national environmental 

standards, and local labor laws, each with its own set of 

requirements and penalties for non-compliance (Avwioroko, 

2023, Bristol-Alagbariya, Ayanponle & Ogedengbe, 2023). 

Moreover, the growing emphasis on environmental 

sustainability has introduced additional obligations, such as 

emissions reductions, renewable energy mandates, and 

biodiversity conservation. Failure to meet these requirements 

can result in significant financial penalties, reputational 

damage, or project shutdowns (Iwe, et al., 2023). Managing 

these risks necessitates proactive engagement with regulatory 

bodies, thorough contract reviews, and the inclusion of 

clauses that allocate compliance responsibilities and penalties 

among parties. Companies must also invest in monitoring 

systems and reporting frameworks to ensure ongoing 

compliance with evolving regulations. 

Technological obsolescence poses a unique challenge in 

high-value energy contracts, particularly as the energy 

industry undergoes rapid transformation driven by innovation 

and decarbonization efforts. Emerging technologies such as 

carbon capture and storage (CCS), green hydrogen 

production, and advanced battery storage are reshaping the 

sector, offering new opportunities but also introducing risks 

(Bristol-Alagbariya, Ayanponle & Ogedengbe, 2022, 

Chikezie, et al., 2022). Investments in outdated or soon-to-

be-obsolete technologies can lock companies into long-term 

contracts that fail to deliver expected performance or cost-

efficiency. For example, committing to a large-scale coal-

fired power plant may become economically unviable as 

renewable energy and storage costs continue to decline, 

coupled with increasing regulatory pressures to phase out 

fossil fuels. Similarly, delays in adopting digital tools such as 

predictive maintenance systems or real-time data analytics 

can reduce operational efficiency and competitiveness 

(Attah, Ogunsola & Garba, 2023, Onukwulu, Agho & Eyo-

Udo, 2023, Tula, et al., 2023). To address these risks, 

companies must prioritize technology assessments during 

contract negotiations, including provisions for periodic 

reviews and upgrades. Collaboration with technology 

providers and industry experts can also help ensure that 

contracts reflect the latest advancements and best practices. 

Financial and geopolitical risks add another layer of 

complexity to high-value energy contracts. Currency 

fluctuations can significantly impact project costs and 

revenues, particularly in international contracts where 

payments are made in foreign currencies. For example, a 

devaluation of the local currency in a host country can 

increase the cost of imported equipment and services, while 

also reducing the value of revenue generated in local currency 

terms (Onukwulu, Agho & Eyo-Udo, 2023). Financial 

instability in the form of inflation, interest rate hikes, or 

banking crises can further disrupt contract execution by 

increasing borrowing costs or limiting access to capital 

(Attah, Ogunsola & Garba, 2023, Bristol-Alagbariya, 

Ayanponle & Ogedengbe, 2023). Geopolitical tensions, trade 

barriers, and economic sanctions can also have far-reaching 

implications for energy contracts, affecting everything from 

supply chains to project timelines. For instance, trade 

disputes between major economies can lead to tariffs on 

imported equipment, while political instability in energy-

producing regions can disrupt supply and create uncertainty 

for investors. Managing these risks requires a combination of 

financial instruments such as currency hedging, as well as 

geopolitical risk assessments and contingency planning 

(Ewim & Adewale, 2022, Onukwulu, Agho & Eyo-Udo, 

2022). Contracts should also include force majeure clauses to 

account for unforeseen geopolitical events and provide 

mechanisms for renegotiation or termination. 

Supply chain disruptions represent a growing challenge for 

high-value energy contracts, as the sector becomes 

increasingly dependent on global supply networks. Many 

energy projects rely on specialized equipment, materials, and 

expertise sourced from multiple countries, making them 

vulnerable to disruptions caused by pandemics, natural 

disasters, or political unrest. The COVID-19 pandemic 

highlighted these vulnerabilities, with widespread supply 

chain delays and cost overruns affecting energy projects 

worldwide (Bristol-Alagbariya, Ayanponle & Ogedengbe, 

2023, Okafor, et al., 2023). Similarly, natural disasters such 

as hurricanes or earthquakes can damage infrastructure and 

delay deliveries, while political unrest in key supplier regions 

can disrupt production and logistics. These disruptions not 

only increase costs but also jeopardize project schedules and 

contractual obligations. Effective supply chain risk 

management involves diversifying suppliers, maintaining 

strategic inventories, and incorporating flexibility into 

contracts to accommodate delays or cost adjustments 
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(Onukwulu, Agho & Eyo-Udo, 2021). Digital tools such as 

blockchain and advanced analytics can also enhance supply 

chain transparency and resilience, enabling companies to 

identify potential risks and respond proactively. 

In conclusion, high-value energy contracts are fraught with 

strategic risks that require careful management to ensure 

long-term success. Market volatility, regulatory and 

environmental compliance, technological obsolescence, 

financial and geopolitical risks, and supply chain disruptions 

all pose significant challenges that can impact project 

outcomes. Addressing these risks necessitates a combination 

of proactive risk identification, robust contract provisions, 

and adaptive management strategies (Bristol-Alagbariya, 

Ayanponle & Ogedengbe, 2022, Chikezie, et al., 2022). By 

leveraging industry best practices and innovative approaches, 

energy companies can navigate these challenges effectively, 

protecting their investments and fostering sustainable growth 

in an increasingly complex and dynamic sector. 

 

2.3. Risk management framework for high-value 

contracting 

The energy sector, characterized by significant financial 

stakes and operational complexities, necessitates a robust risk 

management framework to safeguard high-value contracts. 

Effective risk management is critical to navigating the 

uncertainties and challenges inherent in such agreements, 

ensuring that projects are not only initiated successfully but 

also executed efficiently. A well-structured risk management 

framework, integrated into every stage of the contract 

lifecycle, is essential for mitigating risks and ensuring long-

term success (Adewusi, Chiekezie & Eyo-Udo, 2022, Bristol-

Alagbariya, Ayanponle & Ogedengbe, 2022). 

Integrating risk management into the contract lifecycle 

begins with incorporating risk assessment during the 

negotiation phase. This initial stage sets the foundation for 

identifying potential vulnerabilities and implementing 

strategies to address them. Risk assessment during contract 

negotiation involves evaluating various factors, such as the 

financial health of the parties involved, regulatory 

compliance requirements, and the technical feasibility of the 

project. For example, contracts for renewable energy projects 

may require detailed evaluations of technology reliability, 

environmental impact, and long-term performance (Attah, 

Ogunsola & Garba, 2023, Chikezie, et al., 2023, Ihemereze, 

et al., 2023). By conducting thorough due diligence, 

companies can anticipate potential risks and build safeguards 

into the contractual terms, such as performance guarantees, 

penalty clauses, and dispute resolution mechanisms. These 

provisions ensure that parties are held accountable and that 

any deviations from agreed-upon terms can be addressed 

promptly (Onukwulu, et al., 2021). Figure 2: The Risk 

Management Process from ISO presented by Ruiz-Canela 

López, 2021. 

 
 

Fig 2: The Risk Management Process from ISO (Ruiz-Canela 

López, 2021). 

 

The importance of continuous risk monitoring during the 

execution phase cannot be overstated. High-value contracts 

in the energy sector often span several years, during which 

external conditions can change significantly. Continuous 

monitoring involves tracking key performance indicators 

(KPIs) and conducting regular risk reviews to identify 

emerging threats and opportunities. For instance, geopolitical 

developments or changes in environmental regulations may 

require adjustments to the contract's scope or timeline 

(Adewumi, et al., 2023, Daraojimba, et al., 2023, Ihemereze, 

et al., 2023). Advanced monitoring tools, such as real-time 

data analytics and digital dashboards, play a vital role in this 

process by providing actionable insights and enabling 

stakeholders to respond swiftly to potential disruptions. By 

maintaining a proactive approach to risk management 

throughout the contract lifecycle, companies can enhance 

operational resilience and minimize the impact of unforeseen 

events. 

A comprehensive risk management framework also relies on 

the use of qualitative and quantitative risk assessment 

methodologies to identify and measure risks effectively. 

Qualitative risk assessment focuses on identifying potential 

risks and evaluating their likelihood and impact based on 

expert judgment and historical data (Egbumokei, et al., 2021, 

Onukwulu, et al., 2022, Popo-Olaniyan, et al., 2022). Tools 

such as risk registers and heat maps are commonly used to 

prioritize risks and develop mitigation strategies. For 

example, a heat map may highlight risks related to supply 

chain disruptions, enabling project managers to allocate 

resources toward securing alternative suppliers or increasing 

inventory buffers (Abbey, et al., 2023, Attah, Ogunsola & 

Garba, 2023, Ewim, et al., 2023). Benta, Podean & Mircean, 

2011, presented Steps to DO in risk identification and risk 

management as shown in figure 3. 
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Fig 3: Steps to DO in risk identification and risk 

management (Benta, Podean & Mircean, 2011). 

 

Quantitative risk assessment, on the other hand, involves the 

use of mathematical models and statistical techniques to 

quantify risks and predict their potential impact on project 

outcomes. Scenario analysis and forecasting models are 

particularly valuable in this context, as they enable 

companies to simulate different risk scenarios and evaluate 

their potential consequences. For instance, a scenario analysis 

for an offshore wind project may assess the financial impact 

of delays caused by adverse weather conditions or regulatory 

changes. By incorporating probabilistic modeling and 

sensitivity analysis, companies can better understand the 

range of possible outcomes and develop contingency plans 

accordingly (Adewusi, Chiekezie & Eyo-Udo, 2022, Collins, 

Hamza & Eweje, 2022, Ikwuanusi, et al., 2022). 

The integration of qualitative and quantitative risk 

assessment methodologies enhances the overall effectiveness 

of the risk management framework. By combining insights 

from both approaches, companies can gain a holistic 

understanding of the risk landscape and make informed 

decisions to mitigate potential threats. For example, 

qualitative assessments may identify potential risks related to 

stakeholder engagement, while quantitative models can 

provide a detailed analysis of the financial implications of 

these risks (Collins, Hamza & Eweje, 2022, Iwuanyanwu,et 

al., 2022). Together, these insights enable companies to 

develop targeted risk mitigation strategies that address both 

the likelihood and impact of identified risks. 

Scenario analysis and forecasting models are particularly 

useful for addressing the dynamic nature of the energy sector. 

These tools allow companies to anticipate future challenges 

and adapt their risk management strategies accordingly. For 

instance, forecasting models can be used to predict 

fluctuations in energy prices based on historical trends and 

market conditions, enabling companies to implement 

hedging strategies to protect against price volatility (Basiru, 

et al., 2023, Ewim, et al., 2023, Onukwulu, Agho & Eyo-

Udo, 2023, Uwaoma, et al., 2023). Similarly, scenario 

analysis can help companies evaluate the potential impact of 

regulatory changes, such as new emissions standards, on their 

operations and contractual obligations (Avwioroko, 2023, 

Collins, et al., 2023, Ikwuanusi, Adepoju & Odionu, 2023). 

By simulating different scenarios and assessing their 

implications, companies can develop robust contingency 

plans and ensure that their high-value contracts remain 

resilient in the face of uncertainty. The process flow sheet of 

risk management (RM), taking into consideration OHS 

guidelines of ISO-IEC including the treatment of the risk-

acceptance criteria by Marhavilas & Koulouriotis, 2021, is 

shown in figure 4. 

 

 
 

Fig 4: The process flow sheet of risk management (RM), taking into consideration OHS guidelines of ISO-IEC including the treatment of 

the risk-acceptance criteria (Marhavilas & Koulouriotis, 2021). 
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The success of a risk management framework also depends 

on the adoption of industry best practices and innovative 

approaches. Collaboration among stakeholders is a key 

aspect of effective risk management, as it ensures that all 

parties have a shared understanding of the risks involved and 

are committed to addressing them. For example, joint risk 

workshops involving project developers, contractors, and 

regulators can facilitate the identification of potential risks 

and the development of mutually beneficial solutions 

(Adewusi, Chiekezie & Eyo-Udo, 2023, Ikwuanusi, Adepoju 

& Odionu, 2023). In addition, the use of digital technologies, 

such as blockchain and artificial intelligence (AI), can 

enhance transparency and efficiency in risk management 

processes. Blockchain, for instance, can be used to create 

tamper-proof records of contractual agreements and 

transactions, reducing the risk of disputes and fraud. AI-

powered analytics can provide real-time insights into risk 

trends and enable companies to respond proactively to 

emerging threats. 

The integration of risk management into the contract 

lifecycle, combined with the use of advanced assessment 

tools and methodologies, ensures that high-value contracts in 

the energy sector are equipped to navigate the complexities 

and uncertainties of the industry. By adopting a proactive and 

collaborative approach to risk management, companies can 

protect their investments, foster stakeholder confidence, and 

achieve long-term success in an increasingly competitive and 

dynamic market (Adepoju, et al., 2023, Ikwuanusi, Adepoju 

& Odionu, 2023, Nwaimo, et al., 2023). The implementation 

of a robust risk management framework is not only a strategic 

necessity but also a critical enabler of sustainable growth and 

resilience in the energy sector. 

 

2.4. Industry best practices 

Strategic risk management in high-value contracting for the 

energy sector is essential to ensure operational success, 

financial stability, and sustainable development in a dynamic 

and complex industry. Industry best practices provide a 

blueprint for mitigating risks, optimizing resources, and 

achieving long-term goals. These practices leverage 

advanced technologies, collaborative risk-sharing 

mechanisms, and robust contract governance to address the 

multifaceted risks associated with high-value energy 

contracts (Adewusi, Chiekezie & Eyo-Udo, 2023, Efobi, et 

al., 2023, Okogwu, et al., 2023). 

Advanced technologies play a transformative role in 

enhancing strategic risk management in high-value energy 

contracts. Artificial intelligence (AI) has emerged as a critical 

tool for decision-making and predictive analysis, offering the 

ability to process vast datasets and identify patterns that may 

indicate potential risks (Faith, 2018, Onukwulu, et al., 2021). 

In high-value contracting, AI can predict price volatility, 

supply chain disruptions, and equipment failures, allowing 

companies to make data-driven decisions and mitigate risks 

proactively. For example, AI-powered predictive 

maintenance systems can monitor equipment performance in 

real-time and identify anomalies before they lead to costly 

breakdowns, reducing downtime and improving operational 

efficiency (Egbumokei, et al., 2021). Similarly, AI-driven 

market analysis tools can forecast fluctuations in energy 

prices, enabling companies to implement hedging strategies 

and stabilize revenues. 

Blockchain technology is another advanced tool that 

enhances risk management by ensuring contract transparency 

and preventing fraud. In high-value energy contracts, 

blockchain creates a tamper-proof, decentralized ledger that 

records every transaction and agreement. This technology 

ensures that all parties have access to the same version of the 

contract, reducing the likelihood of disputes and promoting 

trust among stakeholders (Avwioroko, 2023, Gidiagba, et al., 

2023, Onukwulu, Agho & Eyo-Udo, 2023). Blockchain can 

also streamline payment processes by automating 

transactions through smart contracts, which execute 

predefined conditions without the need for intermediaries. 

For instance, a smart contract can automatically release 

payments upon the successful delivery of equipment or 

completion of project milestones (Avwioroko, 2023). This 

level of transparency and automation minimizes delays and 

disputes, reducing operational risks and fostering stronger 

partnerships. 

Collaborative risk-sharing mechanisms are integral to 

managing financial and operational risks in high-value 

energy contracts. Joint ventures (JVs) and public-private 

partnerships (PPPs) are common approaches that allow 

multiple stakeholders to share risks and resources, creating a 

more resilient project structure. In a joint venture, two or 

more companies pool their expertise, capital, and resources 

to execute a project, distributing risks proportionally based 

on their contributions. For example, in offshore oil 

exploration projects, JVs enable companies to share the high 

costs of drilling and infrastructure while mitigating the 

financial impact of potential failures (Avwioroko, 2023, 

Gidiagba, et al., 2023, Onukwulu, Agho & Eyo-Udo, 2023). 

Public-private partnerships, on the other hand, leverage the 

strengths of both public and private entities to address 

infrastructure and energy challenges. PPPs often involve 

shared risk frameworks that allocate financial, operational, 

and regulatory risks between the parties, ensuring that no 

single entity bears an undue burden. These collaborative 

models foster innovation, enhance project viability, and 

ensure equitable risk distribution (Adepoju, Oladeebo & 

Toromade, 2019). 

Shared risk frameworks are another effective practice for 

managing financial and operational risks. These frameworks 

involve predefined agreements that outline how risks will be 

allocated, managed, and mitigated throughout the project 

lifecycle. For instance, in a renewable energy project, a 

shared risk framework may include provisions for cost-

sharing in the event of delays caused by permitting challenges 

or adverse weather conditions. Such frameworks promote 

transparency and accountability among stakeholders, 

reducing the likelihood of conflicts and ensuring that risks are 

addressed collaboratively (Olufemi-Phillips, et al., 2020). 

Additionally, shared risk frameworks often include 

contingency plans and escalation protocols, enabling 

stakeholders to respond swiftly and effectively to unforeseen 

events. 

Robust contract governance is a cornerstone of strategic risk 

management in high-value contracting. Clear performance 

metrics and adaptive clauses are essential components of 

effective governance, providing a structured approach to 

monitoring and managing contractual obligations. 

Performance metrics, such as key performance indicators 

(KPIs) and service-level agreements (SLAs), establish 

measurable benchmarks for evaluating project progress and 

contractor performance (Ewim, et al., 2022). These metrics 

ensure that all parties are aligned on expectations and can 

identify deviations early, enabling timely corrective actions. 
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Adaptive clauses, on the other hand, provide flexibility to 

accommodate changing circumstances and mitigate risks. For 

example, a contract for a wind energy project may include 

adaptive clauses that allow for adjustments in delivery 

timelines or pricing in response to supply chain disruptions 

or regulatory changes (Chikezie, et al., 2022, Onukwulu, et 

al., 2022). By incorporating such provisions, contracts 

become more resilient to external shocks and better equipped 

to achieve long-term objectives. 

Escalation protocols are another critical element of robust 

contract governance, ensuring that disputes are managed 

efficiently and constructively. High-value energy contracts 

often involve complex stakeholder relationships, making 

disputes inevitable. Escalation protocols provide a structured 

process for resolving conflicts, minimizing delays, and 

preserving relationships. These protocols typically involve 

multiple stages, starting with informal negotiations between 

project managers and escalating to formal arbitration or legal 

proceedings if necessary (Adepoju, et al., 2022, Okpujie, et 

al., 2023). By clearly defining the steps and timelines for 

dispute resolution, escalation protocols reduce uncertainty 

and foster a collaborative approach to conflict management. 

The integration of advanced technologies, collaborative risk-

sharing mechanisms, and robust contract governance forms a 

comprehensive framework for managing risks in high-value 

energy contracts. These best practices enable companies to 

anticipate and mitigate risks proactively, ensuring that 

projects are completed on time, within budget, and to the 

satisfaction of all stakeholders (Onukwulu, Agho & Eyo-

Udo, 2021). Advanced technologies such as AI and 

blockchain enhance transparency, efficiency, and decision-

making, while collaborative mechanisms such as JVs, PPPs, 

and shared risk frameworks distribute risks equitably and 

foster innovation. Robust governance structures, including 

clear performance metrics, adaptive clauses, and escalation 

protocols, provide the foundation for effective contract 

management and dispute resolution. 

The adoption of these best practices is not only a strategic 

necessity but also a competitive advantage in the energy 

sector. Companies that implement advanced risk 

management strategies are better positioned to navigate the 

complexities of high-value contracting, protect their 

investments, and achieve sustainable growth in an 

increasingly dynamic industry. By leveraging these practices, 

energy companies can build stronger partnerships, enhance 

operational resilience, and contribute to the broader goals of 

energy security and environmental sustainability (Attah, 

Ogunsola & Garba, 2022, Ewim & Adewale, 2022, Gil-

Ozoudeh, et al., 2022). 

 

2.5 Approaches for long-term success 

Long-term success in managing strategic risks in high-value 

contracting for the energy sector depends on adopting 

proactive, adaptable, and collaborative approaches. Given the 

sector's complexity, with its exposure to market volatility, 

regulatory changes, and operational risks, implementing 

robust strategies ensures that companies remain resilient and 

competitive. Approaches such as proactive risk identification 

and monitoring, workforce training, and stakeholder 

engagement are critical for maintaining stability and 

achieving project goals (Adepoju, Sanusi & Toromade 

Adekunle, 2018, Faith, 2018). 

Proactive risk identification and monitoring are foundational 

to effective strategic risk management. High-value energy 

contracts, which often span years or even decades, require 

companies to anticipate risks early and continuously monitor 

potential threats. Real-time data and early-warning systems 

have become indispensable tools in this effort (Bristol-

Alagbariya, Ayanponle & Ogedengbe, 2022, Ikwuanusi, et 

al., 2022). By leveraging advanced data analytics and 

predictive technologies, companies can identify patterns and 

trends that signal emerging risks. For example, real-time data 

from weather monitoring systems can provide early warnings 

of adverse conditions that may disrupt offshore drilling or 

renewable energy installations (Obi, et al., 2023, Odionu & 

Ibeh, 2023). Similarly, supply chain monitoring tools can 

track the movement of critical components, flagging delays 

or disruptions caused by natural disasters, geopolitical events, 

or transportation bottlenecks. Early detection allows 

companies to implement mitigation strategies promptly, 

reducing the likelihood of costly delays or disputes. 

Developing a robust infrastructure for real-time risk 

monitoring requires investment in digital tools and systems. 

These tools provide actionable insights, enabling decision-

makers to respond to risks in a timely and informed manner. 

For instance, digital dashboards can aggregate data from 

multiple sources, offering a centralized view of key 

performance indicators (KPIs) and risk metrics. Machine 

learning algorithms can analyze historical data to forecast 

potential issues, such as equipment failures or market 

fluctuations (Awoyemi, et al., 2023, Neupane, et al., 2023, 

Okere & Kokogho, 2023). By integrating these technologies 

into their risk management frameworks, companies can 

transition from reactive approaches to proactive strategies, 

ultimately improving the resilience and efficiency of their 

operations. 

Workforce training and capacity building are equally critical 

in fostering a risk-aware culture within organizations. High-

value energy contracts involve multiple stakeholders, each 

playing a crucial role in identifying, managing, and 

mitigating risks. Ensuring that employees at all levels 

understand the importance of risk management and possess 

the necessary skills to address potential challenges is 

essential for long-term success. Developing a risk-aware 

culture begins with training programs that emphasize the 

importance of proactive risk management and the tools 

available for risk assessment and mitigation (Gidiagba, et al., 

2023, Ogunjobi, et al., 2023, Okafor, et al., 2023). 

Upskilling employees in advanced risk management 

techniques is a key component of workforce development. 

Training programs should focus on equipping employees 

with the knowledge and expertise needed to navigate the 

complexities of high-value contracting. For example, training 

on predictive analytics, scenario modeling, and contract 

governance can enhance employees' ability to anticipate and 

manage risks effectively. Additionally, workshops and 

simulations can provide hands-on experience in identifying 

and addressing risks in real-world scenarios (Ogungbenle & 

Omowole, 2012, Ojurongbe, 2017). By investing in 

employee development, companies not only strengthen their 

internal capabilities but also foster a culture of accountability 

and collaboration. 

A risk-aware culture also requires leadership commitment 

and active participation from senior management. Leaders 

play a critical role in setting the tone for risk management 

practices and ensuring that these practices are integrated into 

organizational processes. Regular communication from 

leadership about the importance of risk management, coupled 
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with recognition of employees' contributions to risk 

mitigation, reinforces the value of proactive approaches. 

Organizations that prioritize workforce training and capacity 

building are better equipped to adapt to changing 

circumstances and maintain operational stability (Hassan, et 

al., 2023, Odulaja, et al., 2023, Ogbu, et al., 2023). 

Stakeholder engagement is another essential approach for 

ensuring long-term success in strategic risk management. 

High-value energy contracts often involve a diverse range of 

stakeholders, including project developers, contractors, 

regulators, financiers, and local communities. Building trust 

and collaboration among these stakeholders is critical for 

managing risks effectively and ensuring project success. 

Transparent communication of risks and mitigation strategies 

fosters a sense of shared responsibility and aligns 

stakeholders' interests with project objectives (Hamza, et al., 

2023). 

Establishing open lines of communication with stakeholders 

enables companies to address concerns and build trust. 

Regular meetings, progress updates, and risk-sharing 

workshops provide forums for stakeholders to discuss 

potential challenges and collaborate on solutions. For 

example, a project developer working on a large-scale solar 

energy installation can engage with local communities to 

address environmental and social concerns, ensuring that the 

project aligns with local priorities and regulations (Gil-

Ozoudeh, et al., 2022, Odionu, et al., 2022). Similarly, 

maintaining open communication with contractors and 

suppliers helps to identify potential supply chain risks and 

develop contingency plans. 

Transparent communication of risks and mitigation strategies 

is particularly important in high-value contracts, where the 

stakes are high, and unforeseen challenges can have 

significant financial and operational implications 

(Onukwulu, et al., 2021, Oyegbade, et al., 2021). Companies 

should establish clear protocols for sharing risk information 

with stakeholders, ensuring that all parties are aware of 

potential threats and the steps being taken to address them. 

For instance, risk dashboards can provide real-time updates 

on project status, key risks, and mitigation efforts, promoting 

transparency and accountability (Awoyemi, et al., 2023, Gil-

Ozoudeh, et al., 2023, Hamza, et al., 2023). By fostering a 

collaborative environment, companies can enhance 

stakeholder trust and reduce the likelihood of conflicts or 

disputes. 

Building trust among stakeholders also involves 

demonstrating a commitment to ethical practices and long-

term value creation. Companies that prioritize environmental 

sustainability, social responsibility, and regulatory 

compliance are more likely to gain the support of 

stakeholders and secure their long-term partnerships. For 

example, adopting sustainable practices in energy projects, 

such as minimizing emissions and conserving natural 

resources, demonstrates a commitment to broader societal 

goals and enhances the company's reputation (Adepoju, et al., 

2023, Hamza, et al., 2023, Ogedengbe, et al., 2023). These 

efforts not only reduce operational risks but also contribute 

to building a positive image and fostering goodwill among 

stakeholders. 

Collaboration among stakeholders can also extend to the 

development of risk-sharing mechanisms that distribute 

financial and operational risks equitably. Joint ventures, 

public-private partnerships, and shared risk frameworks are 

examples of collaborative models that enable stakeholders to 

pool resources and expertise, enhancing the overall resilience 

of high-value contracts. By working together to address 

potential risks, stakeholders can create synergies that 

improve project outcomes and ensure long-term success 

(Avwioroko, 2023, Basiru, et al., 2023, Ihemereze, et al., 

2023). 

In conclusion, achieving long-term success in strategic risk 

management for high-value energy contracting requires a 

multifaceted approach that combines proactive risk 

identification and monitoring, workforce training, and 

stakeholder engagement. Leveraging real-time data and 

early-warning systems enables companies to anticipate and 

mitigate risks before they escalate, while investing in 

workforce training ensures that employees are equipped with 

the skills and knowledge needed to navigate complex 

challenges (Bristol-Alagbariya, Ayanponle & Ogedengbe, 

2023, Uwumiro, et al., 2023). Engaging stakeholders through 

transparent communication and collaboration fosters trust 

and alignment, reducing the likelihood of conflicts and 

enhancing project resilience. By adopting these approaches, 

companies can build a strong foundation for managing risks 

effectively, protecting their investments, and achieving 

sustainable growth in an increasingly dynamic energy sector 

(Agho, et al., 2021, Onukwulu, et al., 2021, Oyeniyi, et al., 

2021). 

 

2.6. Case Studies 

The energy sector has seen a variety of high-value projects 

where strategic risk management has either ensured success 

or, when mismanaged, led to significant contractual failures. 

Examining these real-world examples highlights the 

importance of robust risk management frameworks and 

provides insights into best practices and common pitfalls. 

Successful risk management in high-value energy contracts 

is often marked by proactive planning, collaboration among 

stakeholders, and adaptive strategies. One notable example is 

the Sakhalin-II oil and gas development project in Russia, 

which involved multiple international stakeholders and posed 

significant operational, environmental, and financial risks 

(Attah, Ogunsola & Garba, 2022, Bristol-Alagbariya, 

Ayanponle & Ogedengbe, 2022). This project was a multi-

billion-dollar investment requiring extensive infrastructure, 

including offshore platforms, pipelines, and liquefied natural 

gas (LNG) facilities. The project team adopted a 

comprehensive risk management framework that 

incorporated stakeholder engagement, environmental 

safeguards, and advanced technology. 

To address environmental risks, the Sakhalin-II project 

employed state-of-the-art technology to minimize the 

ecological impact of its operations, particularly on the 

endangered Western Gray Whale population in the region. 

Through close collaboration with environmental 

organizations, scientists, and local communities, the project 

implemented measures such as rerouting pipelines and 

conducting extensive environmental monitoring (Bristol-

Alagbariya, Ayanponle & Ogedengbe, 2022, Popo-Olaniyan, 

et al., 2022). These actions not only mitigated ecological 

risks but also strengthened stakeholder trust and avoided 

reputational damage. Financial risks were managed through 

detailed contract provisions, including cost-sharing 

mechanisms and contingency funds, which ensured that the 

project remained viable even amid fluctuating energy prices. 

The success of the Sakhalin-II project underscores the 

importance of integrating risk management into every phase 
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of the contract lifecycle, from planning to execution (Ewim, 

et al., 2022, Gil-Ozoudeh, et al., 2022, Oyegbade, et al., 

2022). 

Another example of effective risk management is the Gorgon 

LNG project in Australia, one of the world’s largest natural 

gas developments. The project faced significant challenges, 

including cost overruns, delays, and regulatory hurdles. 

Despite these obstacles, the project team managed risks 

effectively through collaboration, adaptive contract 

governance, and the use of innovative technologies. For 

instance, the project incorporated carbon capture and storage 

(CCS) technology to meet stringent environmental 

regulations, reducing CO₂ emissions by capturing and storing 

them underground (Bristol-Alagbariya, Ayanponle & 

Ogedengbe, 2022, Popo-Olaniyan, et al., 2022). This 

innovation not only ensured compliance with regulatory 

requirements but also aligned with the project’s sustainability 

goals. The Gorgon project highlights the value of adaptive 

strategies and technological innovation in mitigating risks 

and achieving long-term success in high-value energy 

contracts. 

While these examples demonstrate the benefits of robust risk 

management, there are also cautionary tales that illustrate the 

consequences of poor risk management. The Kashagan oil 

field development in Kazakhstan, one of the largest oil 

discoveries in recent decades, serves as a prominent case of 

contractual failure due to inadequate risk management. The 

project, which involved a consortium of international oil 

companies, faced numerous challenges, including complex 

geological conditions, harsh environmental factors, and 

regulatory disputes. These risks were compounded by 

inadequate planning and coordination among stakeholders 

(Chikezie, et al., 2022, Iwuanyanwu, et al., 2022, Popo-

Olaniyan, et al., 2022). 

One of the key issues in the Kashagan project was the failure 

to anticipate and mitigate technical risks associated with the 

field’s high-pressure, high-sulfur reservoirs. The project 

experienced multiple pipeline leaks caused by the corrosive 

nature of the extracted gas, leading to significant delays and 

cost overruns (Ajani & Oluwaseun, 2022, Gil-Ozoudeh, et 

al., 2022, Oyegbade, et al., 2022). Additionally, the lack of a 

cohesive risk management framework among the consortium 

members resulted in disagreements over cost allocations and 

operational decisions. These challenges were further 

exacerbated by regulatory disputes with the Kazakh 

government, which imposed penalties and threatened to 

revoke the consortium’s operating license (Awoyemi, et al., 

2023, Ikwuanusi, Adepoju & Odionu, 2023, Chikezie, et al., 

2023). The Kashagan project underscores the importance of 

thorough risk assessment, stakeholder alignment, and 

proactive mitigation strategies in high-value energy 

contracts. 

Another notable example of contractual failure is the 

Olkiluoto-3 nuclear power plant project in Finland, which 

suffered from severe delays, cost overruns, and disputes 

between the project owner and contractors. The project was 

initially estimated to cost €3 billion and be completed in 

2009, but it was not commissioned until 2021, with the final 

cost exceeding €11 billion. One of the primary reasons for the 

project’s failure was inadequate risk management during the 

planning and execution phases. The contract lacked clear 

performance metrics and escalation protocols, leading to 

disputes over responsibility for delays and additional costs 

(Ikwuanusi, Adepoju & Odionu, 2023). 

The Olkiluoto-3 project also faced challenges related to 

regulatory compliance and technological obsolescence. 

Frequent changes in safety regulations required costly design 

modifications, while delays in construction rendered some of 

the initially procured components outdated. These issues 

highlight the importance of incorporating adaptive clauses in 

contracts to accommodate changing regulatory and 

technological landscapes (Agho, et al., 2022, Collins, Hamza 

& Eweje, 2022). Furthermore, the absence of effective 

communication and collaboration among stakeholders 

contributed to the project’s failures, emphasizing the need for 

transparent risk-sharing frameworks in high-value energy 

contracts. 

Lessons learned from both successful and failed projects 

offer valuable insights into best practices for strategic risk 

management in the energy sector. One critical lesson is the 

importance of proactive risk identification and monitoring. 

Successful projects like Sakhalin-II and Gorgon LNG 

demonstrate that early identification of potential risks, 

coupled with continuous monitoring, allows project teams to 

implement mitigation strategies before risks escalate. In 

contrast, the failures of Kashagan and Olkiluoto-3 underscore 

the consequences of inadequate planning and oversight, 

which can lead to costly delays and disputes (Agho, et al., 

2023, Collins, et al., 2023, Ikwuanusi, Adepoju & Odionu, 

2023). 

Stakeholder engagement is another key factor in achieving 

long-term success in high-value energy contracts. 

Collaborative approaches, as seen in the Sakhalin-II and 

Gorgon projects, foster trust and alignment among 

stakeholders, enabling them to address challenges 

collectively. Effective communication of risks and mitigation 

strategies ensures that all parties are aware of their 

responsibilities and can work together to achieve project 

goals (Gil-Ozoudeh, et al., 2023, Hamza, et al., 2023, 

Onukwulu, Agho & Eyo-Udo, 2023). Conversely, the lack of 

coordination and transparency in the Kashagan and 

Olkiluoto-3 projects illustrates how misaligned stakeholder 

interests can derail even the most ambitious energy 

developments (Uwaoma, et al., 2023). 

The use of advanced technologies is also critical for 

managing risks in high-value energy contracts. Projects that 

leverage predictive analytics, real-time monitoring, and 

innovative solutions like CCS are better equipped to 

anticipate and mitigate risks (Awoyemi, et al., 2023). These 

technologies enhance decision-making and operational 

efficiency, reducing the likelihood of delays and cost 

overruns. However, as demonstrated by the Kashagan 

project, investing in outdated or unsuitable technologies can 

exacerbate risks and compromise project viability (Attah, 

Ogunsola & Garba, 2023, Bristol-Alagbariya, Ayanponle & 

Ogedengbe, 2023, Daraojimba, et al., 2023). Adaptive 

contract governance is another best practice that emerges 

from these case studies. Contracts should include clear 

performance metrics, escalation protocols, and adaptive 

clauses to address changing circumstances. The success of 

the Gorgon project in navigating regulatory and 

environmental challenges highlights the value of flexibility in 

contract terms. In contrast, the rigid and poorly defined 

contracts in the Kashagan and Olkiluoto-3 projects 

contributed to disputes and operational failures (Ajani & 

Oluwaseun, 2023, Hassan, et al., 2023). 

In conclusion, case studies of strategic risk management in 

high-value contracting for the energy sector provide valuable 



 International Journal of Management and Organizational Research  www.themanagementjournal.com 

 
    25 | P a g e  

 

lessons for achieving long-term success. Successful projects 

demonstrate the importance of proactive risk identification, 

stakeholder engagement, advanced technologies, and 

adaptive governance, while failed projects highlight the 

consequences of neglecting these critical elements 

(Avwioroko, 2023, Bristol-Alagbariya, Ayanponle & 

Ogedengbe, 2023, Efobi, et al., 2023). By adopting industry 

best practices and learning from past experiences, energy 

companies can enhance their risk management frameworks, 

protect their investments, and contribute to the sustainable 

development of the sector. Strategic risk management is not 

only a tool for mitigating challenges but also a driver of 

innovation, collaboration, and resilience in an increasingly 

dynamic and complex industry (Attah, Ogunsola & Garba, 

2023, Hassan, et al., 2023, Osunbor, et al., 2023). 

 

2.7. Conclusion 

Strategic risk management in high-value contracting for the 

energy sector is essential for navigating the complexities of a 

dynamic and high-stakes industry. The findings from 

successful and failed projects illustrate the critical importance 

of proactive risk identification, advanced technologies, 

collaborative stakeholder engagement, and adaptive contract 

governance in achieving long-term success. These best 

practices, when effectively implemented, enable energy 

companies to mitigate risks, safeguard investments, and 

maintain operational resilience despite uncertainties such as 

market volatility, regulatory shifts, and technological 

advancements. 

Key lessons from the industry highlight that early and 

continuous risk assessment is indispensable in preventing 

disruptions. Integrating real-time data analytics, predictive 

models, and early-warning systems into risk management 

frameworks allows companies to address challenges before 

they escalate. Equally important is fostering a risk-aware 

culture through workforce training and capacity building, 

ensuring that employees at all levels are equipped with the 

knowledge and tools needed to navigate complex contractual 

environments. Collaborative risk-sharing mechanisms, such 

as joint ventures and public-private partnerships, demonstrate 

how equitable distribution of financial and operational risks 

can strengthen projects and foster innovation. 

For stakeholders in the energy sector, several 

recommendations emerge from these findings. First, 

companies should prioritize the integration of advanced 

technologies such as artificial intelligence, blockchain, and 

predictive analytics to enhance risk identification and 

mitigation. These tools not only improve decision-making 

but also increase transparency and trust among stakeholders. 

Second, proactive engagement with all parties involved—

project developers, contractors, regulators, financiers, and 

local communities—is essential for aligning interests and 

addressing risks collaboratively. Clear communication of 

risks and mitigation strategies ensures that all stakeholders 

remain informed and committed to project success. Third, 

contracts must include adaptive clauses and escalation 

protocols to account for evolving regulatory, technological, 

and market conditions, reducing the likelihood of disputes 

and operational delays. 

Future directions for research and practice in strategic risk 

management should focus on refining risk assessment 

methodologies and exploring innovative solutions tailored to 

the evolving energy landscape. As the sector transitions 

toward renewable energy and decarbonization, new risks and 

opportunities will emerge, requiring updated frameworks that 

incorporate sustainability and resilience. Research should 

investigate the application of advanced technologies, such as 

digital twins and machine learning, to simulate and optimize 

risk scenarios in real-time. Furthermore, greater emphasis on 

environmental, social, and governance (ESG) considerations 

in risk management practices will help align the energy sector 

with global sustainability goals. 

In conclusion, strategic risk management is a cornerstone of 

long-term success in high-value contracting for the energy 

sector. By adopting industry best practices, leveraging 

advanced tools, and fostering collaboration among 

stakeholders, companies can navigate challenges and seize 

opportunities in an increasingly complex environment. As the 

industry evolves, continuous innovation and adaptation will 

be essential for maintaining resilience and driving sustainable 

growth. Stakeholders must remain committed to advancing 

their risk management capabilities, ensuring that the energy 

sector continues to thrive in the face of future challenges. 
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