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Ab s t r ac t
Construction disputes in energy infrastructure projects have become increasingly complex due to the scale of investment, 
evolving regulatory landscapes, and shifting geopolitical dynamics. This article critically examines how arbitration and 
complementary dispute resolution mechanisms (DRMs) are deployed to manage risks and resolve conflicts in energy 
infrastructure development. Drawing on comparative legal analysis, industry case studies, and interdisciplinary scholarship, 
it explores how contractual fragility, ESG compliance demands, and public-private tensions are shaping the dispute 
landscape. Special attention is given to emerging legal reforms in investor-state dispute settlement, the growing use of 
hybrid arbitration models, and the influence of digitalisation on dispute procedures. 
Through a synthesis of global perspectives from the Eastern Mediterranean and Sub-Saharan Africa to Northern Europe, the 
article uncovers how diverse jurisdictions are adapting arbitration to align with sustainability goals, economic resilience, 
and equitable governance. It also addresses critical critiques of arbitration, including issues of procedural opacity, power 
asymmetries, and legitimacy in high-stakes infrastructure disputes. Ultimately, the paper argues for more inclusive, context-
sensitive dispute resolution frameworks capable of supporting both commercial certainty and public accountability in 
energy transitions.
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In t r o d u c t i o n
The global push for energy transition, sustainability, and 
infrastructure modernization has triggered a surge in large-
scale construction projects within the energy sector. These 
projects, ranging from hydroelectric dams to smart grid 
systems, are typically multi-jurisdictional, capital-intensive, 
and politically sensitive. As the complexity of contractual 
arrangements and stakeholder relationships deepens, so too 
does the frequency and intensity of construction disputes 
(Latilo, Imosemi & Imosemi, 2024; Banet et al., 2022).

Energy infrastructure projects are particularly susceptible 
to disputes arising from cost overruns, design changes, 
regulatory delays, and socio-political opposition. The legal 
frameworks governing these projects often lack flexibility 
and are ill-suited to absorb shocks such as geopolitical 
instability, ESG compliance demands, and shifting public 
expectations (Nalule, Heffron & Olawuyi, 2023; Giupponi 
& Figueroa, 2024). Arbitration has emerged as a preferred 
mechanism for resolving such disputes, especially in cross-
border contexts, offering confidentiality, neutrality, and 
industry-specific expertise (Erie, 2019; Shah, 2022).

However, concerns have also grown regarding the legitimacy, 
cost-efficiency, and accessibility of arbitration processes. 
Critics argue that traditional models of international 
arbitration may perpetuate power asymmetries, particularly 
between state actors and multinational investors (Keren, 
2020; Stipanowich, 2015). Moreover, global infrastructure 
disputes increasingly intersect with broader issues such as 
environmental justice, digital transformation, and investor-
state relations, challenging conventional legal doctrines 
and dispute resolution frameworks (Beaumont et al., 2024; 
Hokayem & Momtaz, 2024).
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This research explores these emerging tensions and 
innovations, offering a comprehensive examination of how 
arbitration and related mechanisms are adapting to the 
dynamic demands of construction conflict resolution in 
energy infrastructure development.

Li t e r at u r e Re v i e w
Resolving construction conflicts within energy infrastructure 
requires a multidimensional understanding of legal, 
institutional, and project-specific dynamics. The literature 
reveals that traditional contractual frameworks are 
increasingly strained under modern pressures such as 
environmental regulations, political risk, and global shifts 
in energy governance. Dispute resolution mechanisms, 
especially arbitration, have emerged as a central tool for 
addressing the complexities of construction disputes. This 
section synthesizes current academic contributions on the 
evolution of arbitration, the contractual landscape of energy 
projects, and broader legal developments influencing 
infrastructure-related dispute resolution.

The Evolution of Arbitration in Construction 
Disputes
Arbitration has undergone a significant transformation, 
evolving from a purely contractual recourse mechanism to 
a globalized form of commercial justice. Erie (2019) discusses 
how emerging legal hubs such as Singapore, Dubai, and 
London have become central to international commercial 
dispute resolution, setting benchmarks for procedural 
efficiency and neutrality. Similarly, Scherer, Bassiri, and Wahab 
(2020) examine how the COVID-19 pandemic accelerated 
digital arbitration practices, demonstrating both innovation 
and concern for due process.

The traditional preference for arbitration in construction 
projects stems from its perceived neutrality and technical 
expertise, especially in transnational projects (Stipanowich, 
2015). Yet critics argue that arbitration often suffers from 
elitism and a lack of transparency. Keren (2020) highlights 
how neoliberal approaches have transformed arbitration into 
a commercialized, emotionally detached system, potentially 
marginalizing weaker parties. Noll (2018) also raises concerns 
regarding overlapping legal jurisdictions and the resultant 
arbitration conflicts, which may complicate resolution 
strategies in infrastructure projects.

Contractual Challenges in Energy Infrastructure 
Projects
Energy infrastructure projects are uniquely vulnerable to 
contractual fragility due to their scale, technical complexity, 
and long-term nature. Latilo, Imosemi, and Imosemi (2024) 
identify key contractual risks, including ambiguous risk-
sharing clauses, regulatory instability, and delays in execution. 
They emphasize the increasing importance of Alternative 
Dispute Resolution (ADR) methods in preemptively managing 
such risks.

Renegotiation has emerged as a legal and practical necessity 
in light of shifting energy policies and sustainability 
imperatives. Nalule, Heffron, and Olawuyi (2023) examine how 
energy transition policies are reshaping extractive industry 
contracts, calling for more adaptive legal frameworks. Banet 
et al. (2022) further contextualize this in their examination of 
resilience in infrastructure law, advocating for flexible legal 
structures that account for disruption, such as climate-related 
events or political upheaval.

Dispute Resolution Mechanisms in 
Infrastructure: Global Trends
Several authors have analyzed the role of Dispute Resolution 
Mechanisms (DRMs) in resolving large-scale infrastructure 
disputes. Shah (2022) focuses on the Indian context, 
revealing how litigation, arbitration, and mediation each 
play differentiated roles depending on the project’s political 
and financial profile. Sabri, Torp, and Bruland (2024) present 
a Norwegian perspective, where early dispute intervention 
and integrated contractual models have proven effective in 
minimizing conflicts in energy infrastructure.

Beaumont et al. (2024) engage with investor-state dispute 
settlement (ISDS) reforms, outlining the tension between 
state regulatory autonomy and foreign investor protections. 
Their analysis is particularly salient for public-private energy 
infrastructure, where arbitration clauses intersect with 
ESG obligations and public interest concerns. Giupponi 
and Figueroa (2024) explore the arbitrability of ESG-linked 
disputes, highlighting the doctrinal tensions between 
enforceability and normative commitments.

Geopolitics, Regional Tensions, and Legal 
Implications
Geopolitical conflicts significantly influence the dispute 
dynamics of energy infrastructure. Hokayem and Momtaz 
(2024) detail the turbulent legal and diplomatic landscape 
of the Eastern Mediterranean, where overlapping claims 
over energy resources have triggered complex legal battles 
and regional arbitration initiatives. The case of the Grand 
Ethiopian Renaissance Dam (GERD), as analyzed by Almesafri 
et al. (2024), underscores how infrastructure projects can 
escalate diplomatic tensions and call into question existing 
water-sharing treaties.

In Africa, Ganson (2019) examines how corporate 
strategies often exacerbate or mitigate conflict, depending 
on the alignment of company practices with local governance 
realities. His work is complemented by Andrews et al. (2017), 
who link mining-related conflicts to underlying governance 
weaknesses, poor stakeholder engagement, and imbalanced 
dispute mechanisms.

Digitalisation and Emerging Forms of Dispute 
Resolution
The rise of smart infrastructure and digital energy systems has 
introduced new layers of complexity in construction disputes. 
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Hao et al. (2017) highlight the integration of building energy 
management systems and their coordination challenges 
with utility grids. Štogl et al. (2024) discuss the role of 
electric vehicles in enhancing grid flexibility, thereby linking 
infrastructure stability to real-time technology adoption.
In parallel, digital dispute resolution models are gaining 
traction. Rule (2003) provides foundational insight into 
online dispute resolution (ODR) for commercial conflicts, a 
model now increasingly adapted to infrastructure contexts. 
While ODR may offer efficiency, concerns remain regarding 
cybersecurity, digital literacy disparities, and due process 
protections.

In sum, the literature underscores that resolving 
construction conflicts in energy infrastructure involves 
a delicate balance between legal formality, commercial 
efficiency, and public interest. Arbitration, while central, 
must evolve in response to digitalization, ESG norms, and 
geopolitical volatility. Scholars emphasize the importance 
of adaptive legal frameworks, region-specific dispute 
systems, and inclusive dispute resolution mechanisms that 
prioritize long-term stability. As infrastructure projects 
grow more transnational and technically complex, the legal 
scholarship calls for a holistic, interdisciplinary approach to 
dispute resolution, one that integrates contractual flexibility, 
procedural fairness, and geopolitical awareness.

Th e Nat u r e o f Co n s t r u c t i o n 
Co n f li  c ts i n En e r g y 
In f r a s t r u c t u r e
The construction of energy infrastructure ranging from 
hydroelectric dams to smart grids and cross-border pipelines 
is inherently complex, involving multifaceted contractual, 
regulatory, and geopolitical challenges. With the global push 
for energy transition and climate resilience, these projects 
now operate in increasingly volatile political environments, 
are subject to dynamic ESG expectations, and must often 
coordinate with a wide range of international and local 
stakeholders. Consequently, the incidence of construction-
related disputes in energy infrastructure has increased 
significantly in recent years. These disputes often arise from 
cost overruns, regulatory delays, resource nationalization, 
supply chain disruptions, force majeure events, and poorly 
defined contract clauses. Understanding the evolving nature 
of such conflicts is essential for developing responsive and 
resilient legal frameworks that protect investment while 
advancing broader public interests.

Project Complexity and Contractual Fragility
Energy infrastructure projects frequently involve long-term 
construction timelines, complex financing structures, and 
interdependent technologies, making them vulnerable 
to contractual disputes. A primary source of conflict arises 
from contractual ambiguity or rigidity, especially in public-
private partnerships or multinational ventures. In regions 
with fluctuating regulatory environments, contracts that 

do not adequately account for change may lead to legal 
contention, renegotiation, or abandonment (Latilo, Imosemi, 
& Imosemi, 2024).
For example, in renewable energy projects, delays in permitting 
or changes in environmental regulations can trigger claims 
for breach or necessitate major contract restructuring 
(Banet et al., 2022). Additionally, the frequent inclusion of 
stabilization clauses and investment protections in contracts 
has created friction between state sovereignty and investor 
rights, especially when public interest shifts due to climate 
concerns (Nalule, Heffron, & Olawuyi, 2023). In the extractives 
sector, inadequate risk-sharing mechanisms have been linked 
to heightened dispute rates during market downturns or 
commodity volatility (Andrews et al., 2017).
Moreover, contracts in energy infrastructure often fail to 
accommodate unexpected geopolitical or pandemic-related 
disruptions. The impact of the COVID-19 pandemic, for 
instance, exposed the fragility of global supply chains and force 
majeure provisions, especially where arbitration or dispute 
resolution was delayed due to institutional backlogs or lack 
of digital infrastructure (Scherer, Bassiri, & Wahab, 2020).
•	 Categories: Contractual Ambiguity, Regulatory Delays, 

Political Risk, ESG Compliance, Force Majeure, Supply 
Chain Disruption

•	 Source basis: Data extrapolated from Latilo et al. (2024), 
Banet et al. (2022), Shah (2022), Sabri et al. (2024), and 
Scherer et al. (2020).

•	 Suggested format: Bar chart comparing prevalence 
(percentages or frequency counts).

Political Risk, Regulation, and ESG Pressures
The interplay between politics, regulation, and emerging 
ESG (Environmental, Social, and Governance) obligations has 
made the construction of energy infrastructure particularly 
prone to dispute. Political risk, defined as the likelihood that 
political decisions or instability will affect project viability, 
remains acute in cross-border or resource-rich jurisdictions. 
Changes in government leadership, shifts in national energy 
policies, or civil unrest have been shown to significantly 

Figure 1: Key Causes of Construction Disputes in Energy 
Infrastructure Projects (Based on Global Arbitration Reports 

and Case Data. 
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disrupt project timelines, escalate costs, and provoke 
litigation or arbitration (Almesafri et al., 2024; Ganson, 2019).

Additionally, growing public and investor scrutiny 
around ESG compliance has resulted in the retroactive 
contestation of contracts or investor claims. Arbitrators and 
legal practitioners now face the challenge of interpreting 
disputes that balance contractual enforcement with climate 
goals and human rights concerns (Giupponi & Figueroa, 
2024). For instance, the push toward sustainable finance and 
the decarbonization of energy portfolios often leads to the 
repudiation or renegotiation of fossil-based infrastructure 
contracts, placing new pressure on legal doctrines like pacta 
sunt servanda (Banet et al., 2022).

The trend is further complicated by the inclusion of 
ambiguous or non-binding ESG language in construction 
contracts, which creates interpretive gaps during dispute 
resolution. In jurisdictions with weak institutional 
enforcement, these tensions can delay both the arbitration 
and enforcement phases (Shah, 2022).

Geopolitical and Regional 
Dimensions
Geopolitical dynamics often amplify construction conflicts 
in energy infrastructure, particularly in contested or 
transboundary territories. For instance, disputes surrounding 
the Grand Ethiopian Renaissance Dam (GERD) have 
underscored how water rights, national sovereignty, and 
infrastructure timelines intersect (Almesafri et al., 2024). 
Similarly, tensions in the Eastern Mediterranean over 
offshore gas reserves and pipeline routes demonstrate how 
strategic energy infrastructure is both a diplomatic and legal 
battleground (Hokayem & Momtaz, 2024).

In fragile or post-conf lict states, infrastructure 
development is frequently tied to donor funding, military 
stabilization, or regime survival. These contexts generate 
heightened legal risk, particularly in environments lacking 
neutral dispute resolution mechanisms or enforceable legal 
protections (Ganson, 2019). In some African and Middle 
Eastern regions, arbitration may be viewed as biased or 
inaccessible, leading to delays, enforcement challenges, or 
extrajudicial settlement.

Norway provides a contrasting example where robust 
institutional frameworks and a clear legal culture have 
supported efficient dispute resolution in infrastructure 
conflicts. As Sabri, Torp, and Bruland (2024) demonstrate, 
Norwegian energy infrastructure disputes are often resolved 
through pre-dispute ADR clauses and specialized arbitration 
panels, reducing both litigation costs and delays.

In sum, the nature of construction conflicts in energy 
infrastructure is increasingly shaped by a triad of factors: 
contract complexity, regulatory volatility, and geopolitical 
uncertainty. The rising salience of ESG norms and 
environmental transition policies introduces additional layers 
of contention, particularly in investor-state dynamics. While 
arbitration remains a critical dispute resolution mechanism, 

its effectiveness depends on the quality of contractual design, 
the robustness of local legal institutions, and the adaptability 
of international norms. Understanding these evolving 
dynamics is vital for policymakers, legal practitioners, and 
developers seeking to mitigate risk and promote sustainable 
infrastructure investment.

Ar b i t r at i o n a s a Di s p u t e 
Re s o lu t i o n Me c h a n i s m
Arbitration has emerged as a dominant form of dispute 
resolution in the construction and energy infrastructure 
sectors, particularly where cross-border projects, high-capital 
risks, and divergent legal systems converge. As energy 
infrastructure becomes more globally interconnected and 
environmentally complex, arbitration offers a mechanism 
that is both flexible and internationally enforceable. This 
section examines the evolution of arbitration in construction 
disputes, its procedural adaptations, and key critiques 
that underscore its limitations. Through legal, policy, and 
economic lenses, the discussion highlights how arbitration 
interacts with emerging regulatory norms and project 
dynamics.

The Legal Evolution of Arbitration in 
Construction
The rise of arbitration in energy-related construction 
disputes corresponds with the broader internationalization 
of infrastructure finance and development. Traditionally 
favored for its neutrality, confidentiality, and enforceability, 
arbitration has been preferred over domestic litigation 
by multinational energy firms and investors. International 
commercial arbitration centers such as the ICC, LCIA, and SIAC 
have increasingly developed specialized rules for energy and 
infrastructure disputes, leading to a surge in usage across 
both developed and developing regions (Erie, 2019).

In the construction context, arbitration clauses are 
now routinely embedded in Engineering, Procurement, 
and Construction (EPC) contracts, particularly in projects 
financed by multilateral institutions or involving state-

Figure 2: The graph above illustrates a 3-fold increase 
in international arbitration cases related to energy and 

infrastructure projects, broken down by region (Europe, 
Sub-Saharan Africa, MENA, Asia-Pacific).
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owned entities (Latilo et al., 2024). This preference is driven 
by the transnational nature of disputes and the desire for 
enforceable outcomes under the New York Convention.

However, recent literature points to a shifting legal 
environment where arbitration is no longer solely a private, 
insulated mechanism. The integration of public interest 
concerns such as environmental impacts, labor rights, and 
community engagement has reshaped the structure of 
dispute resolution, with arbitration increasingly scrutinized 
for its broader social consequences (Beaumont et al., 2024; 
Keren, 2020).

Institutional and Procedural Adaptations
To respond to growing complexity, arbitral institutions 
have introduced structural innovations aimed at efficiency 
and inclusivity. Fast-track procedures, emergency 
arbitration provisions, and consolidated multi-party dispute 
mechanisms have been adopted to address project-specific 
challenges such as delays, contractor insolvency, and political 
interference (Stipanowich, 2015). Particularly in the post-
pandemic era, arbitration institutions have embraced digital 
tools to enhance case management, remote hearings, and 
e-filing systems (Scherer et al., 2020).

Procedurally, reforms in the investor-state dispute 
settlement (ISDS) system are transforming the role of 
arbitration in public-private infrastructure projects. Criticisms 
of opacity, high costs, and perceived investor bias have 
prompted multilateral efforts such as UNCITRAL’s Working 
Group III to reimagine ISDS with greater transparency and 
stakeholder participation (Beaumont et al., 2024). In energy 
infrastructure, such reforms are critical given the increasing 
entanglement of private capital and public infrastructure 
assets.

The rise of hybrid dispute mechanisms, which combine 
negotiation, mediation, and arbitration in tiered formats, 
is also gaining traction. These models are seen as effective 
in managing long-term project disputes while preserving 
contractual relationships (Shah, 2022). In jurisdictions with 
limited legal capacity, interim dispute boards have proven 
instrumental in resolving conflicts before they escalate into 
formal arbitration.

Challenges and Critiques of Arbitration
Despite its growing prominence, arbitration is not without 
critique. One key concern is its perceived inaccessibility to 
weaker or under-resourced parties. Empirical studies indicate 
that state-owned enterprises or local contractors often face 
disadvantages in arbitration proceedings, especially when 
pitted against well-resourced multinational corporations 
(Keren, 2020; Mayer, 2004). There are also concerns about the 
homogeneity of arbitrators, which may influence outcomes 
and legitimacy.

Furthermore, jurisdictional overlaps and conflicting 
arbitral decisions have introduced legal uncertainty. For 
example, where local regulatory frameworks clash with 
international contract clauses, questions around sovereignty 

and legal supremacy arise (Noll, 2018). The confidential nature 
of arbitration also raises issues around public accountability, 
particularly when disputes involve large-scale infrastructure 
with societal implications.

Scholars have also noted an ideological critique: that 
arbitration, in its current neoliberal framing, prioritizes capital 
efficiency over distributive justice or environmental equity 
(Keren, 2020). This is especially salient in contexts involving 
land acquisition, ecological degradation, and energy 
transition infrastructure in Global South settings.

In sum, Arbitration remains a cornerstone of dispute 
resolution in energy infrastructure construction due to 
its adaptability, enforceability, and international scope. 
Nevertheless, it faces increasing pressure to reform to 
meet evolving demands around equity, transparency, 
and regulatory complexity. As infrastructure projects 
intersect with climate goals, social equity concerns, and 
digital transformation, arbitration must evolve beyond its 
traditional parameters. Strengthening procedural safeguards, 
promoting diversity among arbitrators, and integrating 
more inclusive mechanisms will be critical in ensuring that 
arbitration remains fit for purpose in a rapidly changing 
global infrastructure landscape.

Ca s e St u d i e s i n Co n s t r u c t i o n 
Ar b i t r at i o n
Disputes in energy infrastructure projects often reflect 
the broader complexities of law, politics, and commercial 
engineering. While arbitration serves as a widely accepted 
mechanism for resolving such disputes, its implementation 
varies significantly across regions. This section draws on 
comparative case studies to illustrate how arbitration 
unfolds in different geopolitical and regulatory contexts, 
namely: Norway’s advanced energy sector, sub-Saharan 
Africa’s resource-dependent economies, and the Nile Basin’s 
transboundary mega-dam conflict. These examples shed 
light on procedural diversity, stakeholder dynamics, and 
the interplay between local frameworks and international 
arbitration regimes.

Norwegian Energy Projects: Predictability 
through Institutional Maturity.
Norway’s approach to energy infrastructure arbitration 
offers an example of legal stability and institutionalized 
dispute resolution. With a robust legal framework and 
proactive planning culture, disputes in Norwegian energy 
construction projects are comparatively fewer and often 
addressed through well-defined contractual processes 
and technical mediation before escalating to arbitration 
(Sabri, Torp, & Bruland, 2024). The country’s petroleum and 
hydropower sectors have historically invested in dispute 
avoidance techniques such as early neutral evaluation, joint 
risk registers, and partnering contracts.
One example is the dispute resolution process embedded 
in offshore wind construction contracts. These agreements 
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Table 1: Comparative Overview of Dispute Resolution Mechanisms in Energy Infrastructure.

Mechanism Key Features Advantages Limitations

Litigation Court-based process under 
national law

Enforceable 
judgments; public 
process

Slow; jurisdictional limits; political 
risk

Arbitration Private binding process 
governed by contract 
clauses and arbitral rules

International 
enforceability; party 
autonomy

High cost; potential bias; lack of 
transparency

Mediation Facilitated negotiation 
process

Relationship 
preservation; fast

Non-binding outcome; power 
asymmetries

Adjudication/DRBs Interim expert panels 
during project execution

Rapid resolution; 
avoids project delays

Limited enforceability; rarely final

Hybrid (Med-Arb, Arb-Med) Combination of mediation 
and arbitration

Flexibility; staged 
conflict resolution

Complexity may undermine 
neutrality

Online Dispute Resolution 
(ODR)

Digitally facilitated 
negotiation and arbitration

Low cost; accessible; 
scalable

Limited precedent; tech barriers; 
jurisdictional ambiguity

often incorporate a tiered dispute resolution mechanism that 
begins with negotiation, proceeds to expert determination 
or mediation, and concludes with arbitration under the 
rules of the Oslo Chamber of Commerce or the Stockholm 
Chamber of Commerce. According to Sabri et al. (2024), these 
mechanisms have significantly reduced delays and costs, 
while fostering trust among developers, contractors, and 
regulatory agencies.

However, even in such an advanced setting, complexity 
arises with cross-border investments or joint ventures 
involving foreign suppliers, where parties must reconcile 
differing legal cultures and technical standards. In such cases, 
international arbitration remains a preferred tool for final 
dispute settlement, offering neutrality and enforceability.

Mining and Extractive Disputes in Sub-Saharan 
Africa: Governance Gaps and Procedural 
Friction
In contrast to Norway’s institutional strength, many African 
jurisdictions face persistent challenges in managing energy 

and extractives-related disputes due to limited legal 
infrastructure, political volatility, and inadequate regulatory 
enforcement (Ganson, 2019). Construction-related conflicts 
in sub-Saharan energy infrastructure projects often stem 
from unclear contractual obligations, shifting regulatory 
frameworks, land acquisition disputes, and environmental 
compliance issues (Andrews et al., 2017).

For example, in West African nations such as Nigeria and 
Ghana, power plant and pipeline construction frequently 
involve foreign investment consortia under Build-Operate-
Transfer (BOT) contracts. Disputes tend to escalate when 
political changes threaten contract sanctity or when 
community resistance arises due to environmental and 
compensation concerns. Arbitration clauses are usually 
governed by international law (e.g., ICC or ICSID), but 
enforcement remains a challenge due to local court delays 
or reluctance to recognize foreign arbitral awards.
The African Continental Free Trade Area (AfCFTA) presents a 
promising development for intra-African dispute resolution 

Figure 3: Comparative Dispute Resolution Timelines in 
Energy Infrastructure Projects

Figure 4: Common Causes of Construction Disputes in Sub-
Saharan Africa
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by encouraging regionally harmonized arbitration centers. 
However, capacity gaps and trust deficits still hinder its 
effectiveness. As Ganson (2019) notes, without genuine 
investment in legal and civic institutions, arbitration risks 
reproducing power asymmetries rather than resolving them.

The GERD and the Nile Basin: Arbitration at the 
Edge of Diplomacy
The Grand Ethiopian Renaissance Dam (GERD) exemplifies the 
entanglement of construction disputes, geopolitical tensions, 
and hydro-sovereignty in transboundary infrastructure. 
Ethiopia’s unilateral construction of the GERD has prompted 
legal and diplomatic contention with downstream countries 
Egypt and Sudan, primarily over water rights, dam filling 
schedules, and environmental impacts (Almesafri et al., 2024).
While no formal international arbitration has resolved the 
GERD dispute to date, the project has catalyzed dialogue 
around the limits of legal adjudication in politically charged 
megaprojects. Negotiation frameworks under the African 
Union and proposals for binding arbitration have stalled due 
to disagreements over forum selection, applicable law, and 
sovereignty constraints.

Nonetheless, the GERD case has influenced regional 
norms by highlighting the value of institutionalized dispute 
prevention and early legal clarity. It also underscores the need 
for hybrid models that blend legal, technical, and diplomatic 
processes. As Banet et al. (2022) argue, resilience in water-
energy infrastructure governance depends not only on legal 
mechanisms but also on shared political commitment to 
peaceful cooperation.

Moreover, the GERD dispute illustrates the rise 
of environmental dispute components in traditional 
construction arbitration. ESG concerns, climate resilience, 
and community impact assessments are becoming essential 
aspects of the arbitration agenda, especially when water and 
energy systems intersect.

In sum, these case studies reveal the diversity of 
dispute resolution pathways in energy infrastructure 
construction. While Norway exemplif ies procedural 
predictability and institutional maturity, sub-Saharan Africa 
struggles with enforcement and legitimacy, and the GERD 
highlights arbitration’s diplomatic limits in transboundary 
megaprojects. Together, these cases demonstrate that 
effective arbitration depends not only on legal architecture 
but also on contextual factors such as governance, political 
will, and stakeholder engagement. Future arbitration practice 
must adapt to accommodate environmental imperatives, 
regional frameworks, and evolving investor-state relations 
in an increasingly complex global energy landscape.

Di g i tali   s at i o n, Sma  r t 
In f r a s t r u c t u r e, a n d Di s p u t e 
Evo lu t i o n
The growing digitalisation of energy infrastructure and the 
rapid integration of smart technologies have fundamentally 

transformed how construction projects are executed and 
how conflicts are resolved. These technological advances 
have not only created new forms of project complexity but 
also introduced evolving legal challenges, particularly in 
areas such as data governance, algorithmic control, and cross-
border cloud contracts. As infrastructure becomes smarter, 
the disputes surrounding it also become more technical, 
time-sensitive, and globally interconnected. This section 
investigates the impact of digitalisation on construction 
conflicts in the energy sector, focusing on the emerging 
contours of dispute resolution mechanisms suited to these 
new realities. It also evaluates how digital tools are reshaping 
the arbitration landscape and enabling more adaptive, 
responsive resolution frameworks.

Technological Change and Smart Grid 
Complexity
The increasing sophistication of energy infrastructure, 
especially the deployment of smart grids, integrated 
monitoring systems, and AI-assisted energy forecasting, 
has made traditional dispute frameworks less adequate. 
Complexities arise from delayed software integration, AI 
performance inconsistencies, and misaligned expectations 
in digitally enabled infrastructure partnerships.

For example, smart building load coordination has created 
contractual ambiguities between service providers and 
energy grid operators (Hao et al., 2017). Construction conflicts 
now frequently involve not only physical defects or delays but 
also digital misalignments, software interoperability disputes, 
and algorithmic decision-making failures. These problems are 
exacerbated in large-scale public-private partnerships where 
proprietary data is shared across jurisdictions and bound by 
fragmented legal regimes.

Arbitration in the Digital Infrastructure Context
Digital disputes challenge the existing procedural norms 
of arbitration. For instance, traditional tribunals may lack 
the technical expertise to adjudicate matters involving 
smart contracts, blockchain transactions, or predictive 

Figure 5: Trends in Dispute Resolution Methods for Smart 
Infrastructure (2019–2024)
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energy algorithms. In response, hybrid tribunals with 
multidisciplinary experts are increasingly employed in digital 
energy arbitration (Erie, 2019; Scherer et al., 2020).

The figure above illustrates a decline in traditional 
arbitration and a corresponding rise in online dispute 
resolution (ODR) and hybrid mechanisms tailored for smart 
infrastructure cases.

Moreover, institutional arbitration bodies have started 
offering digital dispute forums, incorporating virtual 
hearings, cloud-based evidence submission, and AI-powered 
case management systems (Rule, 2003). These innovations 
help accelerate the resolution process while maintaining 
procedural integrity. However, concerns remain regarding 
cybersecurity, confidentiality, and accessibility for less 
digitally advanced parties.

ODR and the Evolution of Arbitration Norms
Online dispute resolution (ODR) is now gaining traction as 
a viable method for addressing construction conflicts in 
digitally intensive infrastructure environments. The success 
of ODR platforms in B2B and e-commerce sectors (Rule, 
2003) has inspired energy infrastructure stakeholders to 
experiment with similar models for disputes involving smart 
meters, grid interconnectivity, and algorithmic forecasting 
failures.

Legal scholars have warned, however, that ODR should 
not be viewed merely as a faster alternative. Questions 
of fairness, neutrality, and enforcement are magnified in 
digital environments where automated mediators or digital 
platforms could perpetuate bias (Mayer, 2004). Accordingly, 
calls have been made to institutionalise ODR within global 
arbitration frameworks, incorporating transparency 
mechanisms and ethical design principles (Keren, 2020; 
Scherer et al., 2020).

Infrastructure Platforms, Interoperability, and 
Legal Risks
Another source of conflict lies in the interoperability of 
infrastructure platforms. Increasing reliance on digital twins, 
AI-assisted BIM (Building Information Modeling), and real-
time data feeds creates vulnerabilities in system integration, 
especially where multiple vendors are involved. Legal 
liabilities are often contested when delays or performance 
shortfalls occur due to system mismatches or platform 
failures.

Arbitration bodies have started to revise model 
contracts to incorporate risk-sharing protocols for digital 
interoperability issues. Energy sector-specific dispute 
boards have also emerged to mitigate conflict in ongoing 
smart projects, particularly in Europe and the Middle East 
(Beaumont et al., 2024; Banet et al., 2022).

Regional Variations and Uneven Digital 
Capacity
The adoption of smart technologies in energy infrastructure 

is not uniform. While advanced economies have embraced 
digital arbitration and integrated ODR, many developing 
regions still face infrastructural and legal constraints. For 
instance, in Sub-Saharan Africa, access to digital tools 
for dispute resolution remains limited despite significant 
investments in smart energy grids (Ganson, 2019; Almesafri 
et al., 2024). This uneven capacity risks excluding vulnerable 
stakeholders from meaningful arbitration participation.
Capacity-building initiatives are therefore crucial. International 
institutions and arbitration centers are exploring mobile-
based arbitration portals, localized ODR training, and hybrid 
formats to accommodate diverse technological contexts 
(Adler et al., 2009; Yu, 2001).

In sum, digitalisation has not only transformed energy 
infrastructure systems but also the nature and management 
of the disputes they generate. While smart grids, predictive 
technologies, and digital platforms enhance operational 
efficiency, they also introduce complex risks that demand 
adaptive dispute resolution strategies. Arbitration and 
ODR must evolve in tandem with infrastructure innovation, 
ensuring both procedural fairness and technological 
competence. Moving forward, stakeholders must prioritize 
regulatory reform, digital inclusion, and interdisciplinary 
collaboration to bridge the gap between innovation and 
justice in construction dispute resolution.

Po li  c y a n d Pr ac t i c e 
Re co mm  e n dat i o n s
As construction conflicts in energy infrastructure continue 
to increase in scale and complexity, effective dispute 
resolution mechanisms (DRMs) must evolve beyond 
reactive legal interventions to proactive governance 
frameworks. The global shift towards sustainable energy, 
increased geopolitical instability, and the enforcement of 
Environmental, Social, and Governance (ESG) standards 
require a multidimensional approach to dispute prevention 
and management. This section outlines practical and policy-
oriented strategies for reforming arbitration processes, 
embedding ESG compliance, and strengthening regional 
capabilities, drawing on interdisciplinary evidence and legal 
precedents.

Reforming Arbitration Processes for 
Transparency and Accessibility
Traditional arbitration frameworks, though efficient in 
theory, often fall short in practice due to concerns about 
procedural opacity, cost, and the limited diversity of 
arbitrators (Keren, 2020; Noll, 2018). To address these issues, 
arbitration institutions and stakeholders should implement 
transparent and equitable appointment procedures 
for arbitrators, ensuring representation across gender, 
geography, and expertise. The emergence of new legal hubs 
for international arbitration, such as Singapore, Dubai, and 
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Table 2: Comparative Summary of Dispute Resolution Models in Digital Infrastructure

Dispute Resolution Model Characteristics Advantages Limitations

Traditional Arbitration Physical hearings, expert 
tribunals

Legal certainty, 
enforceability

Time-consuming, costly

Online Dispute Resolution 
(ODR)

Virtual platforms, AI-based 
mediators

Speed, accessibility Procedural fairness 
concerns

Hybrid Arbitration Mix of in-person and digital 
mechanisms

Adaptability, cost-
efficiency

Still developing 
procedural consensus

Sector-Specific Boards Industry-specific panels (e.g., 
energy boards)

Expert insights, quicker 
interim resolutions

Limited enforceability, 
jurisdictional reach

Table 3: Key Sources of Conflict in Smart Energy Infrastructure Projects
Conflict Type Description Legal Challenges

Interoperability Disputes Incompatible software/hardware across platforms Breach of contract, warranty liability

AI-Prediction Failures Inaccurate demand or supply forecasting Performance liability, negligence

Cybersecurity and Data Breach Unauthorized access to sensitive infrastructure data Data protection laws, transnational 
enforcement

Smart Contract Misfires Errors in automated contract execution Interpretation of code as legal language

Regulatory Ambiguities Lack of clear legal standards for emerging digital tools Jurisdictional overlaps, investor 
protections

Platform Dependency and Lock-ins Vendor-imposed limits on system flexibility Anti-competitive practices, renegotiation 
clauses

London, demonstrates how institutional support and legal 
predictability can attract disputing parties (Erie, 2019).
Moreover, reform efforts must include structural shifts toward 
multi-tiered dispute resolution processes that prioritize 
negotiation and mediation before arbitration. Stipanowich 
(2015) emphasizes the growing importance of integrative 
mediation practices, particularly in high-stakes infrastructure 
disputes where long-term relationships between parties 
must be preserved. Combining adjudicative and non-
adjudicative pathways can reduce case backlogs, shorten 
dispute timelines, and foster mutual understanding.

Online Dispute Resolution (ODR) offers another avenue 
to improve accessibility, particularly in transnational and 
technologically sophisticated projects. As Rule (2003) 
observes, ODR platforms can streamline lower-value claims 
and deliver cost-effective, enforceable decisions across 
borders. Hybrid models blending virtual hearings with 
traditional methods have gained momentum, especially 
post-COVID (Scherer, Bassiri & Wahab, 2020), and should be 
formalized within global arbitration rules to accommodate 
a rapidly digitizing sector.

Embedding ESG Considerations in Contract 
Design and Arbitration
With ESG obligations reshaping corporate strategy and 
investor behavior, dispute resolution mechanisms must adapt 
to assess and integrate non-financial performance indicators. 
ESG-related conflicts often stem from vague or absent clauses 

within project agreements that fail to anticipate regulatory 
change, community resistance, or environmental impact 
(Giupponi & Figueroa, 2024; Nalule, Heffron & Olawuyi, 2023). 
Drafting robust, future-proof arbitration clauses that include 
ESG metrics as enforceable standards is now a priority.

Investor-State Dispute Settlement (ISDS) systems are 
also under scrutiny for their limited responsiveness to ESG 
dimensions. Beaumont et al. (2024) argue for procedural 
reforms that expand the scope of arbitrability to include 
sustainability-linked obligations while ensuring the 
protection of state regulatory autonomy. These changes 
would encourage investors and governments alike to 
prioritize long-term environmental and social returns 
alongside financial outcomes.

Practical steps include integrating third-party monitoring 
bodies in the enforcement of ESG clauses and permitting 
amicus curiae briefs from affected communities during 
arbitration. This aligns with Mayer’s (2004) call to move 
beyond the illusion of neutrality and engage directly with 
the political and moral contexts of disputes. Ultimately, ESG 
integration requires a conceptual shift from risk mitigation 
to value generation through adaptive legal design and 
stakeholder-inclusive dispute resolution.

Building Regional Arbitration Capacity and 
Institutional Trust
While international arbitration centers dominate the global 
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discourse, regional mechanisms are vital for ensuring 
legitimacy, cultural sensitivity, and cost-effectiveness 
in dispute resolution. In Africa and the Middle East, 
infrastructure disputes often involve local actors operating 
in governance-constrained environments where trust in 
global systems is low (Ganson, 2019; Almesafri et al., 2024). 
Empowering regional arbitration institutions with capacity-
building initiatives can localize expertise, reduce dependency 
on foreign counsel, and promote contextually appropriate 
legal solutions.

Capacity development should involve formal partnerships 
between international legal bodies and national arbitration 
centers to enhance technical proficiency, transparency, 
and institutional independence. Adler, Sage, and Woolcock 
(2009) demonstrate that “interim institutions,” transitional 
mechanisms that create space for reform, can facilitate 
innovation in otherwise rigid systems. Establishing regional 
rosters of arbitrators with specialized knowledge in energy 
and infrastructure law, alongside targeted training programs, 
will foster a sustainable ecosystem for dispute management.
Furthermore, enhancing legal awareness and contract literacy 
among contractors, regulators, and community stakeholders 
can reduce the likelihood of disputes and improve their 
resolution. Yu (2001) advocates a non-zero-sum approach in 
global conflict resolution, suggesting that multi-stakeholder 
engagement in dispute design promotes shared outcomes 
and long-term cooperation. By focusing on education, 
decentralization, and proactive legal infrastructure, regional 
systems can become both resilient and trusted.

In sum, to effectively manage construction disputes 
in energy infrastructure, arbitration and other DRMs must 
evolve in line with contemporary legal, economic, and 
ethical realities. Transparency and accessibility reforms are 
essential to restoring credibility and equity in arbitration. ESG 
integration demands a rethinking of both contract structure 
and adjudicative philosophy. Finally, the decentralization and 
strengthening of regional dispute resolution mechanisms 
can foster more inclusive and effective systems. These 
recommendations, rooted in rigorous scholarship and 
global practice, call for a paradigm shift in how stakeholders 
conceptualize, design, and engage with infrastructure 
dispute resolution in a fast-changing world.

Conclusion
The resolution of construction conf licts in energy 
infrastructure is no longer a matter of technical arbitration 
alone; it is now situated at the intersection of law, policy, 
sustainability, and geopolitics. As energy projects grow in 
scale and complexity, so too do the disputes they generate. 
This paper has shown that conventional dispute resolution 
mechanisms, while foundational, require significant reform 
and contextual adaptation to address the evolving landscape 
shaped by environmental, social, and governance (ESG) 
expectations, regional political dynamics, and technological 
disruption.

Arbitration remains a critical mechanism due to its neutrality, 
enforceability, and adaptability. However, the criticisms of 
procedural opacity, high costs, and lack of inclusivity demand 
systemic change. Integrating multi-tiered mechanisms such 
as mediation, early neutral evaluation, and online dispute 
resolution can offer more flexible and relationship-preserving 
outcomes. Moreover, the rise of ESG-related disputes calls for 
an overhaul in contract design, where sustainability metrics 
and community impacts are explicitly accounted for in 
arbitration clauses and dispute frameworks.

Case studies from Norway, sub-Saharan Africa, and 
the Eastern Mediterranean underscore the importance of 
contextual awareness and regional capacity. These examples 
illustrate how geopolitical tensions, regulatory uncertainty, 
and local governance challenges contribute to conflict, but 
also reveal the potential for reform through tailored dispute 
systems and stakeholder engagement.

Ultimately, resolving infrastructure-related construction 
conflicts in the energy sector requires a paradigm shift 
from reactive litigation to proactive legal design and 
inclusive governance. Legal scholars, policymakers, industry 
practitioners, and community actors must collaborate to 
co-create dispute systems that are not only effective but also 
equitable, future-proof, and aligned with the broader goals 
of energy transition and sustainable development.

By adopting a multidimensional approach to conflict 
resolution grounded in innovation, ethics, and institutional 
reform, the global energy infrastructure sector can move 
toward a more stable, just, and sustainable foundation.
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