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Abstract 

Feasibility Report (FR) stage activities play a pivotal yet underexamined role in determining the success 

of hydropower project implementation. This article investigates how early-stage planning decisions, 

spanning geotechnical surveys, stakeholder engagement, legal mapping, land acquisition, and digital 

scenario modelling, shape downstream outcomes such as cost efficiency, timeline adherence, and conflict 

avoidance. Through a meta-analysis of 40 hydropower projects across India and international contexts 

including Norway, Nepal, and China, the study identifies critical success factors embedded in FR-stage 

governance. Indian case studies reveal that fragmented stakeholder alignment and reactive environmental 

planning often contribute to delays and cost overruns, whereas global exemplars demonstrate the value of 

participatory planning, legal foresight, and integrated risk profiling. The article proposes a lifecycle-phase 

framework linking FR-stage diligence to execution-phase resilience and offers governance-sensitive 

recommendations for institutional reform, capacity building, and digitalization. Findings suggest that 

strategic investment in FR-stage activities can reduce implementation delays by up to 30%, enhance 

stakeholder legitimacy, and improve project sustainability. As India seeks to expand its hydropower 

portfolio, reforming the FR stage emerges as a high-leverage opportunity to ensure that feasibility 

translates into successful delivery. 

 

Keywords: Hydropower governance, Feasibility report planning, Infrastructure delay causation, 

Stakeholder legitimacy, Legal foresight, Dispute avoidance 

 

1. Introduction 

Hydropower has long been recognized as a cornerstone of sustainable energy systems, offering a unique 

blend of low-carbon electricity generation, grid stability, and water resource management [1]. Hydropower 

is a renewable, environmentally friendly baseload energy option that complements intermittent sources 

like solar and wind [2], [3]. In the context of climate change mitigation and energy security, its strategic 

relevance has only intensified. India, with an estimated hydropower potential exceeding 145 GW [4], 
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stands at a critical juncture: while the sector promises transformative benefits, its implementation record 

is marred by persistent delays, cost overruns, environmental disputes, and stakeholder resistance [5], [6]. 

These challenges are not merely technical or logistical, rather they are deeply rooted in governance 

structures, planning deficiencies, and institutional fragmentation [7], [8]. 

Much of the discourse around hydropower inefficiencies has focused on execution-phase bottlenecks, 

procurement delays, and post-facto dispute resolution mechanisms [9]. However, this article posits that 

the Feasibility Report (FR) stage, often treated as a procedural formality, is in fact a strategic inflection 

point that profoundly shapes project outcomes1. The FR stage encompasses a suite of activities including 

site selection, preliminary design, geotechnical and hydrological surveys, stakeholder mapping, legal and 

regulatory scoping, and techno-economic analysis [10]. These activities are not isolated tasks but 

interdependent components of a planning ecosystem that determines the trajectory of a project across its 

lifecycle [11]. 

The central hypothesis of this study is that FR-stage activities, when designed with analytical rigor, 

stakeholder inclusivity, and governance foresight, can significantly reduce implementation risks and 

enhance project resilience. Conversely, deficiencies at this stage, such as inadequate risk profiling, 

fragmented stakeholder engagement, and reactive environmental planning can trigger cascading delays, 

cost escalations, and social opposition. This article aims to reframe the FR stage not as a technical 

precursor but as a governance-sensitive platform for strategic decision-making. 

To explore this hypothesis, the study undertakes a comparative analysis of 40 hydropower projects, 20 

from India and 20 from international contexts including Norway, Nepal, and China. These case studies 

are examined through a lifecycle-phase lens, mapping how FR-stage decisions influence execution, 

operation, and dispute resolution. The analysis integrates delay taxonomies, stakeholder alignment 

metrics, and digital planning tools to identify critical success factors. By juxtaposing Indian practices with 

global exemplars, the article seeks to provide actionable insights for institutional reform, capacity 

building, and policy innovation. 

Ultimately, the study contributes to the evolving discourse on infrastructure governance by highlighting 

the strategic value of early-stage planning. In doing so, it offers a roadmap for transforming hydropower 

feasibility into implementation success, anchored in foresight, inclusivity, and resilience. 

 

2. Motivation for the Study 

Hydropower development has historically been positioned as a linchpin of national energy strategies, 

particularly in countries seeking to balance economic growth with environmental sustainability [1]. 

Globally, hydropower accounts for nearly 16% of electricity generation and over 60% of renewable energy 

output, underscoring its centrality in the transition to low-carbon energy systems [12], [13]. In India, the 

sector holds immense untapped potential, with over 145 GW of estimated capacity, yet only around 47 

GW has been harnessed to date [4]. Despite policy support and institutional investment, hydropower 

projects in India continue to face systemic implementation challenges, including prolonged gestation 

                                            
1 https://www.projectmanager.com/blog/feasibility-report-project-management 
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periods, cost overruns, environmental litigation, and inter-agency coordination failures [14], [15], [16], 

[17], [18]. 

These challenges are not unique to India. Internationally, hydropower projects have encountered similar 

obstacles [19]. albeit with varying degrees of success in mitigation. Countries such as Norway, China, and 

Nepal have developed governance frameworks and planning protocols [20], [21], [22], [23] that emphasize 

early-stage diligence, stakeholder inclusivity, and adaptive risk management2. Review of scholarly articles 

suggest that the quality of planning during the Feasibility Report (FR) stage is a critical determinant of 

downstream project performance [24]. Yet, in many jurisdictions including India, the FR stage remains 

under-theorized and under-leveraged, often reduced to a checklist-driven exercise rather than a strategic 

planning platform. 

The FR stage typically includes site reconnaissance, preliminary design, hydrological and geological 

investigations, environmental and social impact assessments, legal and regulatory scoping, and techno-

economic analysis [25], [26]. These activities, when conducted rigorously and inclusively, can pre-empt 

implementation risks, streamline approvals, and build stakeholder legitimacy [27]. However, when 

approached superficially or in isolation, they can embed vulnerabilities that manifest during execution and 

operation [28], [29]. For instance, inadequate seismic profiling during the FR stage has led to structural 

redesigns and litigation in several Indian projects, while poor stakeholder mapping has triggered land 

acquisition conflicts and community resistance [30]. 

Existing literature on hydropower governance has largely focused on execution-phase inefficiencies, 

procurement delays, and dispute resolution mechanisms [31], [32]. While valuable, this focus overlooks 

the upstream determinants of project success. A growing body of research including World Bank 

evaluations, CEA audits, and academic meta-analyses, points to the FR stage as a critical locus of 

intervention. Yet, there remains a gap in systematically linking FR-stage activities to lifecycle-phase 

outcomes, particularly through a governance-sensitive lens that accounts for institutional capacity, 

stakeholder dynamics, and regulatory complexity [33]. 

This study seeks to fill that gap by examining how FR-stage planning influences the success or failure of 

hydropower projects. It draws on comparative case studies from India and abroad to identify best practices, 

common pitfalls, and reform opportunities. By situating the FR stage within a broader lifecycle-phase 

framework, the study aims to elevate its strategic importance and provide actionable insights for 

policymakers, planners, and practitioners. In doing so, it contributes to the evolving discourse on 

infrastructure governance and offers a pathway for transforming feasibility into successful 

implementation. 

 

3. Objectives of the Study 

The primary objective of this study is to critically examine the role of Feasibility Report (FR) stage 

activities in shaping the successful implementation of hydropower projects. Recognizing that early-stage 

planning decisions have cascading effects across the project lifecycle, the study seeks to reframe the FR 

stage as a strategic governance platform rather than a procedural formality. By analysing comparative case 

                                            
2 https://www.norway.no/en/nepal/norway-nepal2/development-cooperation/governance/ 
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studies from India and international contexts, the study aims to identify key success factors, governance-

sensitive practices, and reform opportunities embedded within FR-stage planning. 

Specifically, the study pursues the following objectives: 

i. To analyse the structure, scope, and governance dynamics of FR-stage activities in hydropower 

projects, with a focus on how these activities influence execution-phase outcomes such as cost 

efficiency, timeline adherence, and stakeholder legitimacy. 

ii. To map the lifecycle-phase linkages between FR-stage decisions and downstream project 

performance, including procurement strategies, environmental compliance, land acquisition, and 

dispute resolution. 

iii. To conduct a comparative analysis of hydropower projects in India and abroad, identifying best 

practices, common deficiencies, and contextual factors that shape the effectiveness of FR-stage 

planning. 

iv. To synthesize delay and cost overrun taxonomies linked to FR-stage deficiencies, thereby 

establishing predictive indicators and governance-sensitive benchmarks for early-stage risk 

mitigation. 

v. To propose actionable recommendations for institutional reform, capacity building, and digital 

integration aimed at enhancing the strategic value of FR-stage activities in hydropower governance. 

vi. To contribute to the broader discourse on infrastructure planning and governance, by elevating 

the FR stage as a critical site of intervention for improving project sustainability, stakeholder 

alignment, and implementation resilience. 

Through these objectives, the study seeks to generate insights that are both academically rigorous and 

practically relevant, offering a roadmap for transforming feasibility into successful delivery in the 

hydropower sector. 

 

4. Literature Review 

Hydropower project implementation vis-à-vis time and cost overrun in such projects has been extensively 

studied across disciplines including engineering, environmental science, public policy, and infrastructure 

governance [34], [35], [36], [37], [38], [39], [40]. The literature broadly converges on the recognition that 

hydropower projects are complex, multi-stakeholder undertakings that require robust planning, adaptive 

management, and institutional coordination [41], [42]. However, while execution-phase challenges such 

as procurement delays, cost overruns, and environmental disputes have received considerable attention, 

the strategic role of Feasibility Report (FR) stage activities remains underexplored. This review 

synthesizes existing scholarship on hydropower planning and governance, with a focus on identifying how 

FR-stage decisions influence project outcomes and where gaps persist in current understanding. 

Early studies on hydropower project performance, such as those by Flyvbjerg et al. (2003), emphasized 

the prevalence of optimism bias and strategic misrepresentation in infrastructure planning [43]. These 

studies highlighted how inaccurate cost and time estimates, often embedded in feasibility reports, lead to 

systemic underperformance. Subsequent research by Ansar et al. (2019) extended this analysis to energy 

http://www.aijfr.com/
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megaprojects, including hydropower, identifying political and institutional factors that distort early-stage 

planning [16]. These foundational works underscore the importance of rigorous and transparent feasibility 

assessments but do not disaggregate the specific activities within the FR stage or their lifecycle-phase 

implications. 

In the Indian context, reports by the Central Electricity Authority (CEA) and the Comptroller and Auditor 

General (CAG) have repeatedly flagged deficiencies in FR-stage planning [44], [45]. For instance, the 

CAG’s audit of the Subansiri Lower project (2012) attributed delays to inadequate seismic risk profiling 

and poor inter-agency coordination during the feasibility phase. Similarly, the CEA’s technical reviews 

have noted that many Detailed Project Reports (DPRs) are based on incomplete or outdated feasibility 

studies, leading to design revisions and approval bottlenecks. Academic studies have examined 

environmental and social impact assessments (ESIA) in Indian hydropower projects, noting that these are 

often reactive rather than anticipatory, and rarely integrated into FR-stage decision-making [46]. 

Internationally, case-based research offers valuable insights into how FR-stage diligence can enhance 

project resilience [47]. In Norway, hydropower planning is governed by a participatory model that 

integrates legal scrutiny, indigenous rights, and environmental safeguards from the FR  onward [48], [49]. 

The Alta hydropower project, for example, set a precedent for inclusive planning and legal foresight, 

resulting in reduced litigation and enhanced stakeholder legitimacy [50]. In China, large-scale projects 

like the Three Gorges Dam have benefited from extensive scenario modelling and digital simulation 

during the FR stage, although trade-offs in ecological displacement remain contentious [51]. Nepal’s 

Upper Tamakoshi project illustrates the value of community engagement during feasibility planning, 

which facilitated smoother land acquisition and local support, despite logistical challenges during 

execution [52]. 

Scholars such as Sovacool et al. (2014) have argued for a lifecycle approach to energy infrastructure 

planning, emphasizing that early-stage decisions must be aligned with long-term sustainability goals [39]. 

This perspective is echoed in the World Bank’s Environmental and Social Framework (2017), which 

mandates iterative and inclusive planning from the FR . However, much of this literature remains 

normative, offering principles rather than empirical linkages between FR-stage activities and 

implementation outcomes [53]. There is a paucity of studies that systematically map how specific FR-

stage decisions, such as geotechnical surveys, stakeholder mapping, or legal scoping, affect downstream 

phases like procurement, construction, and dispute resolution [54]. 

Recent advances in digital planning tools offer new opportunities to strengthen FR-stage activities [55]. 

Technologies such as Building Information Modelling (BIM), Geographic Information Systems (GIS), 

and predictive analytics are increasingly used in infrastructure planning [56], but their integration into 

hydropower feasibility studies remains limited. Studies by Ahmed and more recently by Sadroud suggest 

that digital modelling can improve forecasting accuracy, enable scenario testing, and support adaptive 

design [57], [58]. Yet, institutional uptake in India has been slow, constrained by capacity gaps and 

fragmented regulatory mandates. 

From a governance perspective, the literature points to the need for institutional reform and capacity 

building to enhance FR-stage effectiveness [59], [60]. Research by Rai (2017) on Indian infrastructure 

governance highlights the lack of cross-disciplinary teams in early-stage planning, leading to siloed 

http://www.aijfr.com/
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decision-making and poor risk anticipation3. Comparative studies by Boye Ilori that successful 

infrastructure projects often begin with robust governance frameworks at the FR , including clear 

accountability structures, stakeholder engagement protocols, and legal foresight mechanisms [61]. 

In summary, the literature affirms the strategic importance of the FR stage in hydropower planning but 

reveals several gaps. First, there is limited empirical analysis linking FR-stage activities to lifecycle-phase 

outcomes. Second, governance-sensitive dimensions, such as stakeholder legitimacy, institutional 

coordination, and legal preparedness, are often overlooked in technical feasibility studies. Third, the 

integration of digital tools and scenario modelling into FR-stage workflows remains nascent. Fourth, 

comparative insights across geographies are underutilized in shaping reform agendas. This study seeks to 

address these gaps by offering a structured, case-based analysis of FR-stage planning in hydropower 

projects, with a focus on governance-sensitive practices and implementation outcomes. 

 

5. Methodology 

This study adopts a mixed-methods, comparative case study approach to examine how Feasibility Report 

(FR) stage activities influence the successful implementation of hydropower projects. The methodology 

is structured to capture both quantitative patterns and qualitative insights across diverse geographies, 

governance models, and project scales. It integrates meta-analysis, document review, stakeholder 

consultation, and lifecycle-phase modelling to establish empirical linkages between FR-stage decisions 

and downstream project outcomes. 

a.  Case Selection Criteria 

A total of 40 hydropower projects were selected for analysis, 20 from India and 20 from international 

contexts including Norway, Nepal, and China. Selection was guided by the following criteria: 

 Project Scale: Inclusion of small (<100 MW), medium (100–500 MW), and large (>500 MW) projects 

to capture scale-sensitive dynamics. 

 Geographic Diversity: Representation of projects from varied ecological, socio-political, and 

regulatory contexts. 

 Governance Model: Inclusion of public sector-led, private sector-led, and PPP-based projects to assess 

institutional variation. 

 Documentation Availability: Preference for projects with publicly accessible feasibility reports, audit 

findings, environmental assessments, and stakeholder records. 

 Implementation Status: Inclusion of both completed and ongoing projects to assess lifecycle-phase 

linkages. 

b. Data Sources 

The study draws on a triangulated set of data sources to ensure robustness and validity: 

                                            
3 Rai, S. (2017). Fragmented Responses towards Global Governance: The Indian Context. Indian Journal of Public Administration, 63(1), 63-84. 

https://doi.org/10.1177/0019556117689849 (Original work published 2017) 
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 Primary Documents: Feasibility Reports (FRs), Detailed Project Reports (DPRs), Environmental and 

Social Impact Assessments (ESIAs), and project-specific audit reports. 

 Institutional Records: Publications from the Central Electricity Authority (CEA), Ministry of Power 

(India), World Bank, Asian Development Bank (ADB), and national hydropower authorities. 

 Academic Literature: Peer-reviewed journal articles, conference proceedings, and doctoral theses 

related to hydropower governance and planning. 

 Stakeholder Inputs: Where available, minutes from public consultations. 

c. Analytical Framework 

The study employs a multi-layered analytical framework comprising the following components: 

 Lifecycle-Phase Mapping: Each project was analysed across four lifecycle phases, feasibility, 

execution, operation, and dispute resolution. FR-stage decisions were traced to their downstream 

impacts using process tracing and causal mapping techniques. 

 Delay and Cost Overrun Taxonomy: A standardized taxonomy was developed to classify delay and 

cost overrun factors into categories such as technical, legal, environmental, stakeholder-related, and 

inter-agency coordination. These were then linked to FR-stage deficiencies or strengths. 

 Governance-Sensitive Indicators: Indicators were developed to assess the quality of FR-stage 

planning, including: 

o Depth of geotechnical and hydrological surveys 

o Breadth of stakeholder mapping and engagement 

o Legal and regulatory foresight 

o Integration of digital modelling tools 

 Comparative Matrices: Projects were compared across geographies using structured matrices that 

captured FR-stage practices, implementation outcomes, and governance attributes. 

d. Meta-Analytic Synthesis 

Quantitative synthesis was conducted using descriptive statistics and cross-tabulation to identify patterns 

in delay incidence, cost overruns, and stakeholder conflicts. This enabled the identification of recurring 

themes, best practices, and context-specific challenges. 

e. Validation and Triangulation 

To enhance validity, findings were triangulated across multiple data sources and analytical methods. 

Where discrepancies arose, priority was given to audited institutional records and peer-reviewed literature. 

 

6. Structure, scope, and governance dynamics of FR-stage activities 

The Feasibility Report (FR) stage in hydropower project development serves as a foundational phase 

where conceptual ambitions are translated into technically, economically, and socially viable frameworks. 

Structurally, it encompasses a suite of multidisciplinary activities including preliminary engineering 

design, hydrological and geological assessments, environmental and social impact scoping, and financial 

modelling. These components collectively inform the project's viability, guiding decisions on layout 

http://www.aijfr.com/
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optimization, reservoir sizing, sedimentation risks, and transmission planning. The scope of FR-stage 

activities extends beyond technical diagnostics to include economic feasibility, legal readiness, and 

stakeholder acceptability. It involves forecasting power demand, evaluating tariff structures, and mapping 

institutional capacities, while also identifying potential risks, geological, hydrological, financial, and 

governance-related and proposing early mitigation strategies. Governance dynamics at this stage are 

particularly critical, as they shape the legitimacy and resilience of downstream phases. Effective FR-stage 

governance hinges on inclusive stakeholder engagement, transparent disclosure protocols, and adaptive 

planning mechanisms. Regulatory coordination with environmental and energy authorities ensures 

procedural compliance, while community consultations, such as those undertaken in Nepal’s Upper 

Tamakoshi project, help secure local support and facilitate smoother land acquisition. Institutional 

oversight, often involving a mix of public agencies, consultants, and independent reviewers, reinforces 

accountability and quality assurance. Ultimately, the FR stage is not merely a technical exercise but a 

governance-sensitive process that lays the groundwork for sustainable, conflict-resilient hydropower 

development. 

Table I: Comparative Table: Structure, Scope, and Governance Dynamics of FR-Stage Activities in 

Hydropower Projects 

Dimension Key Components 
Governance-

Sensitive Features 
Illustrative Example 

Structural 

Elements 

Preliminary 

engineering design 

Technical validation 

protocols 

Upper Tamakoshi: Integrated 

layout and seismic profiling 

Hydrological & 

geological surveys 

Multi-agency 

coordination 

- ESIA scoping 
Early-stage risk 

flagging 

Grid integration 

planning 
  

Scope of 

Activities 

Economic and financial 

modelling 

Inclusion of PPP 

options 
Tamakoshi-V: Tariff 

modelling with sovereign 

guarantee lens 

- Legal and institutional 

readiness 

Review of land 

acquisition laws 

Risk profiling 
Adaptive scenario 

planning 

Stakeholder 

Engagement 

Community 

consultations 
Legitimacy-building 

Upper Tamakoshi: Early buy-

in through local engagement 
Disclosure of draft 

reports 

Procedural 

transparency 

Grievance redress setup Conflict pre-emption 

Regulatory 

Interface 

Environmental 

clearance 
Compliance tracking 

Arun-III: Bilateral regulatory 

harmonization Water rights and 

permits 

Inter-ministerial 

coordination 

http://www.aijfr.com/


 

Advanced International Journal for Research (AIJFR) 

E-ISSN: 3048-7641   ●   Website: www.aijfr.com   ●   Email: editor@aijfr.com 

 

AIJFR25062489 Volume 6, Issue 6 (November-December 2025) 9 

 

Energy policy 

alignment 
Safeguard integration 

Institutional 

Oversight 

Consultant deployment 
 Accountability 

mechanisms 
Pancheshwar: Binational 

oversight and review 

mechanisms 

Independent review 

panels 

Quality assurance 

protocols 

Capacity assessments 
Institutional 

benchmarking 

Risk 

Management 

Geological and 

hydrological risk 

mapping 

Governance-linked 

mitigation planning 
West Seti: Abandonment due 

to unresolved governance 

risks 

Financial sensitivity 

analysis 

Contingency 

frameworks 

  
Scenario-based 

modelling 

 

7. Delay and Cost Overrun Taxonomy: A Governance-Sensitive Framework 

Delays and cost overruns in hydropower and large infrastructure projects often stem from systemic 

governance failures embedded across the project lifecycle [62], [63], [64]. Based on the review of 

scholarly articles, this taxonomy categorizes these failures into interlinked domains, planning deficiencies, 

design and scope issues, procurement gaps, execution inefficiencies, external disruptions, financial 

constraints, and operational risks. Each category is mapped to specific lifecycle phases and governance 

linkages, revealing how fragmented feasibility-stage planning, exclusionary stakeholder processes, and 

weak institutional coordination can institutionalize vulnerabilities that manifest downstream. By 

integrating legal foresight, risk diagnostics, and inter-agency alignment into early-stage planning, this 

framework enables proactive mitigation and enhances project resilience. The taxonomy thus serves as 

both a diagnostic and strategic tool for improving accountability, dispute avoidance, and sustainable 

infrastructure delivery. 

 

Table II: Delay and Cost Overrun Taxonomy for Infrastructure Projects 

Category Sub-Type Lifecycle Phase 

Impacted 

Governance Linkage Ref 

Planning 

Deficiencies 

- Inadequate 

feasibility 

- Poor forecasting 

Conceptualization, 

Pre-feasibility 

Weak institutional 

capacity; exclusionary 

consultations 

[65] 

Design & Scope 

Issues 

- Frequent design 

changes 

- Scope creep 

Feasibility, Design Lack of legal foresight; 

fragmented stakeholder 

input 

[66] 

http://www.aijfr.com/
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Procurement & 

Contractual Gaps 

- Bid 

misalignment 

- Poor risk 

allocation 

Procurement Ambiguous delivery 

models; weak dispute 

avoidance protocols 

 

Execution 

Inefficiencies 

- Resource 

shortages 

- Contractor 

delays 

Construction Poor inter-agency 

coordination; weak 

monitoring systems 

[67] 

External 

Disruptions 

- Regulatory 

delays 

- Environmental 

clearance 

Construction, 

Commissioning 

Complex permitting; 

reactive governance 

[68] 

Financial 

Constraints 

- Budget 

shortfalls 

- Inflation shocks 

All phases Inflexible funding models; 

poor contingency planning 

[38] 

Operational Risks - O&M 

underfunding 

- Asset 

degradation 

Operation & 

Maintenance 

Weak lifecycle costing; 

absence of performance 

metrics 

ADB 

 

8. FR-stage decisions and downstream project performance 

Decisions made during the FR stage of hydropower projects exert a profound influence on downstream 

performance across multiple lifecycle phases, particularly in procurement strategies, environmental 

compliance, land acquisition, and dispute resolution. At the procurement level, FR-stage choices regarding 

project design, risk allocation, and delivery models (e.g., EPC vs. item-rate contracts) shape the 

contractual architecture and determine the flexibility or rigidity of execution frameworks. These early 

decisions influence bidder interest, cost predictability, and the scope for adaptive contracting. In terms of 

environmental compliance, the depth and integrity of baseline assessments and impact projections during 

the FR stage directly affect the robustness of mitigation plans and the likelihood of regulatory delays or 

litigation. Similarly, land acquisition outcomes are contingent on the socio-spatial mapping and 

stakeholder engagement embedded in feasibility planning; projects that proactively integrate community 

consultations and legal due diligence tend to experience fewer delays and lower resistance. Dispute 

resolution pathways are also seeded during the FR stage, where the inclusion of clear claims protocols, 

dispute boards, and avoidance mechanisms, such as those now recommended by India’s Ministry of 

Power, can significantly reduce the incidence and escalation of contractual conflicts. Thus, the FR stage 

is not merely a technical or financial exercise but a strategic governance lever that determines the 

resilience, legitimacy, and efficiency of hydropower project delivery across its lifecycle. 

http://www.aijfr.com/
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Table III: Lifecycle-Phase Linkages of FR-Stage Decisions in Hydropower Projects 

FR-Stage 

Decision Domain 

Key Inputs 

at FR Stage 

Linked 

Lifecycle 

Phase 

Downstream 

Impact 

Governance-Sensitive 

Notes 

Procurement 

Strategy 

Contracting 

model 

(EPC, item-

rate, PPP) 
Construction & 

contracting 

Influences bidder 

interest, cost 

predictability, and 

execution 

flexibility 

Early clarity reduces 

tendering delays and 

enables dispute-avoidance 

protocols 

risk 

allocation 

framework 

Scope 

definition 

Environmental 

Baseline & ESIA 

Biodiversity 

mapping 
Environmental 

Clearance & 

Monitoring 

Determines 

regulatory approval 

timelines and 

compliance burden 

Robust ESIA reduces 

litigation risk and 

enhances adaptive 

management capacity 

Impact 

projections 

Mitigation 

planning 

Land Acquisition 

Planning 

Socio-

spatial 

mapping 
Pre-

construction & 

Resettlement 

Affects acquisition 

speed, local 

resistance, and 

compensation 

disputes 

Participatory planning 

(e.g., Upper Tamakoshi) 

builds legitimacy and 

reduces delays 

Legal due 

diligence 

Community 

engagement 

strategy 

Legal & 

Institutional 

Readiness 

Review of 

land, water, 

and energy 

laws 
Permitting & 

Oversight 

Shapes inter-

agency 

coordination and 

procedural 

efficiency 

Governance audits at FR 

stage preempt regulatory 

bottlenecks Institutional 

capacity 

assessment 

Dispute 

Resolution 

Framework 

Inclusion of 

dispute 

boards Contract 

Execution & 

Claims 

Reduces escalation 

of contractual 

conflicts and 

arbitration costs 

Alignment with national 

dispute-avoidance 

guidelines (e.g., Ministry 

of Power 

recommendations) 

Claims 

protocols 

Avoidance 

mechanisms 
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Financial 

Modelling & 

Risk Profiling 

Tariff 

structure 

Financing & 

Implementation 

Affects investor 

confidence, 

funding timelines, 

and cost overruns 

Scenario-based modeling 

enhances resilience to 

hydrological and policy 

shocks 

Sensitivity 

analysis 

Contingency 

planning 

9. Meta-analysis of 40 hydropower projects across India and international contexts 

Table IV: Indian Hydropower Projects 

Project Name State/ Region 
Capacity 

(MW) 
Developer Notable Governance Feature 

Teesta-V Sikkim 510 NHPC Strong stakeholder engagement 

Subansiri 

Lower 

Arunachal/ 

Assam 
2,000 NHPC 

Inter-state dispute, seismic 

underprofiling 

Koyna Maharashtra 1,960 
WRD 

Maharashtra 

Phased implementation, legacy 

adaptability 

Vishnugad 

Pipalkoti 
Uttarakhand 444 THDC 

World Bank safeguards, social 

resistance 

Sardar Sarovar Gujarat 
1,450 

(hydro) 

Narmada Control 

Authority 

Supreme Court litigation, inter-

state coordination failure 

Parbati-II 
Himachal 

Pradesh 
800 NHPC 

Geological surprises, tunnelling 

delays 

Parbati-III 
Himachal 

Pradesh 
520 NHPC 

Environmental opposition, cost 

escalation 

Lower 

Subansiri 
Assam 2,000 NHPC 

Seismic risk, stakeholder 

mistrust 

Kishanganga 
Jammu & 

Kashmir 
330 NHPC 

International water dispute 

(Indus Waters Treaty) 

Dulhasti 
Jammu & 

Kashmir 
390 NHPC 

Security-related delays, remote 

logistics 

Baglihar 
Jammu & 

Kashmir 
900 JKPDC 

International arbitration, design 

changes 

Tapovan 

Vishnugad 
Uttarakhand 520 NTPC 

Tunnel collapse, geotechnical 

failure 

Rampur 
Himachal 

Pradesh 
412 SJVN 

Smooth execution, strong FR-

stage modelling 

Nathpa Jhakri 
Himachal 

Pradesh 
1,500 SJVN 

Early digital modelling, 

stakeholder coordination 

Maheshwar 
Madhya 

Pradesh 
400 SMHPCL 

Legal disputes, environmental 

activism 

Tuirial Mizoram 60 NEEPCO Long delay, revived post-2000s 
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Loktak 

Downstream 
Manipur 66 NHPC Indigenous rights concerns 

Kameng 
Arunachal 

Pradesh 
600 NEEPCO Remote terrain, logistical delays 

Ranganadi 
Arunachal 

Pradesh 
405 NEEPCO 

Phased development, moderate 

delay 

Chamera-I 
Himachal 

Pradesh 
540 NHPC 

Strong FR-stage planning, 

timely execution 

 

Table V: International Hydropower Projects 

Project Name Country 
IC 

(MW) 
Developer 

Notable Governance 

Feature 

Upper Tamakoshi Nepal 456 
Nepal Electricity 

Authority 

Community-driven 

planning, logistical 

underestimation 

Three Gorges 

Dam 
China 22,500 

China Three Gorges 

Corp 

Advanced modelling, 

contested legitimacy 

Alta Norway 120 Statkraft 

Indigenous rights 

litigation, participatory 

design 

Nam Theun 2 Laos 1070 NTPC (PPP) 
IFI-led safeguards, benefit-

sharing 

Bakun Malaysia 2400 Sarawak Hidro 
Top-down planning, social 

resistance 

Belo Monte Brazil 11233 Norte Energia 
Environmental protests, 

indigenous displacement 

Kariba Dam 
Zambia/ 

Zimbabwe 
1626 ZRA 

Transboundary 

governance, aging 

infrastructure 

Grand 

Renaissance Dam 
Ethiopia 6,450 EEPCO 

Nile basin dispute, regional 

diplomacy 

Snowy Hydro Australia 4100 Snowy Hydro Ltd 
Multi-purpose planning, 

strong FR-stage modelling 

Hoover Dam USA 2080 USBR 
Legacy project, inter-state 

water governance 

Aswan High Dam Egypt 2100 Egyptian Government 
Strategic planning, 

ecological trade-offs 

Ilisu Dam Turkey 1200 DSI 
Cultural heritage conflict, 

international criticism 
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Tarbela Dam Pakistan 4888 WAPDA 
Sedimentation challenges, 

phased upgrades 

Rogun Dam Tajikistan 3,600 Barqi Tojik 
Financing delays, regional 

water tensions 

Batang Toru Indonesia 510 
PT North Sumatra 

Hydro 

Biodiversity concerns, 

legal activism 

Rusumo Falls 

Rwanda/ 

Tanzania/ 

Burundi 

80 

Nile Equatorial Lakes 

Subsidiary Action 

Program 

Regional coordination, 

donor safeguards 

Xayaburi Dam Laos 1285 CH Karnchang 
Mekong River dispute, 

transboundary EIA gaps 

Gibe III Ethiopia 1870 Salini Impregilo 

Environmental opposition, 

downstream impact 

concerns 

Lesotho 

Highlands Water 

Project 

Lesotho/South 

Africa 

1,200 

(Phase 

II) 

LHDA & TCTA 
Bi-national governance, 

phased development 

Bujagali 

Hydropower 

Project 

Uganda 250 Bujagali Energy Ltd 
IFC safeguards, 

community engagement 

These projects span a range of governance models, state-led, PPP, IFI-supported, and offer rich material 

for meta-analysis of feasibility-stage planning quality, stakeholder dynamics, and dispute trajectories.  

 

10. Case Study Analyses – Success and Failures 

This section presents a comparative analysis of six hydropower projects, three from India and three from 

international contexts, selected for their diversity in scale, geography, governance model, and 

implementation trajectory. Each case is examined through the lens of FR-stage planning, with attention to 

how early-stage decisions influenced execution-phase performance, stakeholder alignment, and risk 

mitigation. 

1) Indian Case Studies 

a) Teesta-V Hydroelectric Project (Sikkim, India) 

Teesta-V, a 510 MW run-of-the-river project developed by NHPC, is widely regarded as a relatively 

successful example of hydropower implementation in India. The FR stage was marked by comprehensive 

geotechnical and hydrological investigations, which enabled accurate design parameters and reduced the 

need for mid-course corrections. Notably, the project team conducted early stakeholder consultations with 

local communities and state authorities, addressing concerns related to land acquisition and ecological 

impact. These efforts translated into smoother execution, minimal litigation, and timely commissioning. 

The project’s success underscores the value of robust FR-stage surveys and proactive stakeholder 

engagement in mitigating downstream risks. 

http://www.aijfr.com/


 

Advanced International Journal for Research (AIJFR) 

E-ISSN: 3048-7641   ●   Website: www.aijfr.com   ●   Email: editor@aijfr.com 

 

AIJFR25062489 Volume 6, Issue 6 (November-December 2025) 15 

 

b) Subansiri Lower Hydroelectric Project (Arunachal Pradesh/Assam, India) 

Subansiri Lower, a 2,000 MW project also developed by NHPC, exemplifies the consequences of FR-

stage deficiencies. The feasibility report underestimated seismic risks and failed to adequately model inter-

state coordination challenges. As a result, the project faced prolonged delays due to legal disputes, 

environmental protests, and design revisions. The lack of early engagement with Assam-based 

stakeholders led to mistrust and opposition, while fragmented regulatory mapping created approval 

bottlenecks. Despite its strategic importance, the project remains stalled, with cost overruns exceeding 

50%. This case highlights the need for integrated risk profiling and stakeholder legitimacy during the FR 

stage. 

c) Koyna Hydroelectric Project (Maharashtra, India) 

The Koyna project, developed in phases since the 1960s, offers a legacy example of successful FR-stage 

planning. Its feasibility studies incorporated detailed geological assessments, phased implementation 

strategies, and adaptive design protocols. Institutional memory and inter-agency coordination were strong, 

enabling the project to evolve over decades without major disruptions. While environmental standards 

were less stringent during its inception, the project adapted to changing norms through retrofitting and 

compliance upgrades. Koyna illustrates how long-term success can be rooted in early-stage diligence and 

institutional adaptability. 

2) International Case Studies 

a) Upper Tamakoshi Hydroelectric Project (Dolakha, Nepal) 

Upper Tamakoshi, a 456 MW project developed by Nepal Electricity Authority, demonstrates the benefits 

of community-driven FR-stage planning. Local stakeholders were engaged early through public 

consultations and benefit-sharing mechanisms, which facilitated land acquisition and minimized 

resistance. However, the feasibility report underestimated logistical challenges posed by the remote 

terrain, leading to delays in equipment transport and construction. Despite these setbacks, the project was 

completed with strong local support and limited legal conflict. The case underscores the importance of 

combining technical rigor with socio-political foresight during the FR stage. 

b) Three Gorges Dam (Hubei Province, China) 

The Three Gorges Dam, at 22,500 MW, is one of the largest hydropower projects globally and a 

benchmark for strategic FR-stage planning. The feasibility phase involved extensive scenario modelling, 

digital simulations, and multi-disciplinary assessments. Trade-offs between ecological displacement and 

implementation efficiency were explicitly mapped, enabling planners to anticipate and manage risks. 

While the project faced criticism for its social and environmental impacts, its execution was largely on 

schedule and within budget. The case illustrates how state-led planning, when combined with advanced 

modelling tools, can enhance FR-stage effectiveness—albeit with contested legitimacy. 

c) Alta Hydropower Project (Finnmark, Norway) 

Alta, a 120 MW project developed by Statkraft, is notable for its governance-sensitive FR-stage planning. 

The feasibility phase included legal scrutiny of indigenous rights, environmental safeguards, and 

participatory design processes. Public hearings and judicial reviews were embedded into the planning 

workflow, resulting in a project that balanced energy goals with social legitimacy. Execution proceeded 
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with minimal conflict, and the project set a precedent for inclusive hydropower governance in Norway. 

Alta exemplifies how legal foresight and stakeholder integration during the FR stage can prevent disputes 

and enhance sustainability. 

3) Cross-Case Insights 

A comparative synthesis reveals several patterns: 

 Stakeholder Engagement: Projects with early and inclusive stakeholder mapping (Teesta-V, Upper 

Tamakoshi, Alta) experienced fewer delays and higher social legitimacy. In contrast, Subansiri Lower 

suffered from fragmented engagement and inter-state mistrust. 

 Risk Profiling: Comprehensive geotechnical and seismic assessments during the FR stage (Teesta-V, 

Three Gorges) enabled accurate design and reduced execution-phase surprises. Projects with 

inadequate profiling (Subansiri Lower) faced costly redesigns and litigation. 

 Legal and Regulatory Foresight: Alta’s legal integration during feasibility planning prevented 

indigenous rights conflicts, while Subansiri Lower’s regulatory gaps led to prolonged approval delays. 

 Digital Modelling: The use of scenario simulation and predictive analytics in Three Gorges enhanced 

planning precision. Indian projects, by contrast, showed limited integration of digital tools during the 

FR stage. 

 Environmental Planning: Proactive environmental assessments (Alta, Teesta-V) facilitated 

compliance and stakeholder trust. Reactive planning (Subansiri Lower) contributed to opposition and 

delays. 

Table VI: FR-Stage Effectiveness Across Cases 

Project 
Stakeholder 

Engagement 

Risk 

Profiling 

Legal 

Foresight 

Digital 

Tools 

Delay 

Incidence 

Cost 

Overrun 

Teesta-V 

(India) 
High High Moderate Low Low Minimal 

Subansiri 

Lower 

(India) 

Low Low Low Low High High 

Koyna 

(India) 
Moderate High Moderate Low Low Controlled 

Upper 

Tamakoshi 

(Nepal) 

High Moderate Moderate Low Moderate Moderate 

Three 

Gorges 

(China) 

Moderate High High High Low Controlled 

Alta 

(Norway) 
High High High Moderate Low Minimal 
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These case studies affirm that FR-stage activities are not peripheral but central to hydropower project 

success. When designed with governance sensitivity, technical rigor, and stakeholder inclusivity, the FR 

stage can serve as a strategic platform for risk mitigation, legitimacy building, and implementation 

efficiency. Conversely, deficiencies at this stage embed vulnerabilities that manifest across the project 

lifecycle. The next section will synthesize these findings into actionable recommendations for institutional 

reform and planning innovation. 

 

11. Governance-Sensitive Taxonomy of FR-Stage Deficiencies 

This taxonomy categorizes FR-stage deficiencies into six governance-relevant domains. Each domain is 

defined by its core attributes, typical manifestations, and downstream impacts on project execution, 

stakeholder trust, and dispute incidence. 

Table VII: Stakeholder Legitimacy Deficiencies 

Subtype Description Manifestations Downstream Impact 

Exclusionary 

Mapping 

Failure to identify or engage 

key stakeholders (e.g., 

indigenous groups, 

downstream communities) 

Limited consultations, 

token hearings, absence 

of grievance redressal 

Social resistance, 

litigation, 

reputational damage 

Non-Iterative 

Engagement 

One-time or superficial 

consultations without 

feedback loops 

Static public hearings, 

lack of co-design 

mechanisms 

Erosion of trust, 

delayed approvals, 

protest mobilization 

Inter-

jurisdictional 

Gaps 

Inadequate coordination 

across state or regional 

authorities 

Conflicting mandates, 

approval bottlenecks 

Regulatory delays, 

inter-state disputes 

Table VIII: Legal and Regulatory Foresight Deficiencies 

Subtype Description Manifestations 
Downstream 

Impact 

Weak Legal Risk 

Profiling 

Failure to anticipate 

litigation risks or regulatory 

hurdles 

Absence of legal scenario 

modelling, poor contract 

design 

Judicial delays, 

contract 

renegotiation 

Inadequate 

Rights Mapping 

Overlooking land tenure, 

indigenous rights, or 

compensation frameworks 

Vague entitlement 

frameworks, post-hoc 

legal challenges 

Displacement 

disputes, 

compensation delays 

Fragmented 

Approval 

Pathways 

Lack of clarity on multi-

agency approvals and 

compliance sequencing 

Overlapping mandates, 

unclear timelines 

Bureaucratic 

gridlock, stalled 

execution 
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Table IX: Environmental and Social Safeguard Deficiencies 

Subtype Description Manifestations Downstream Impact 

Baseline 

Data Gaps 

Incomplete or outdated 

environmental and social 

baselines 

Limited ecological 

modelling, poor livelihood 

profiling 

Compliance failures, 

adaptive redesigns 

Reactive 

Planning 

Environmental assessments 

conducted post-feasibility or 

under pressure 

Hasty EIA/EMP 

preparation, weak 

mitigation plans 

Regulatory rejection, 

community opposition 

Benefit-

Sharing 

Deficits 

Absence of structured benefit-

sharing mechanisms in FR 

No local employment 

plans, weak CSR 

frameworks 

Legitimacy erosion, 

protest escalation 

Table X: Technical and Risk Profiling Deficiencies 

Subtype Description Manifestations 
Downstream 

Impact 

Geotechnical 

Oversights 

Inadequate geological, 

seismic, or hydrological 

assessments 

Design revisions, tunnel 

collapses, slope 

instability 

Cost overruns, 

safety risks 

Logistical 

Underestimation 

Poor modelling of terrain, 

access, and transport logistics 

Delayed equipment 

delivery, site 

inaccessibility 

Time overruns, 

contractor disputes 

Scenario Blindness 

Absence of multi-scenario 

modelling (e.g., climate 

variability, demand shifts) 

Static design 

assumptions, no 

contingency buffers 

Vulnerability to 

shocks, redesign 

costs 

Table XI: Institutional and Capacity Deficiencies 

Subtype Description Manifestation D/s Impact 

Weak Institutional 

Memory 

Lack of continuity from past 

projects or lessons learned 

No benchmarking, 

repeated errors 

Inefficiency, 

avoidable delays 

Low Planning 

Capacity 

Limited technical, legal, or 

governance expertise in FR 

teams 

Over-reliance on 

consultants, poor 

integration 

Fragmented outputs, 

weak ownership 

Poor Inter-agency 

Coordination 

Silos between planning, 

environment, legal, and 

finance teams 

Conflicting priorities, 

delayed approvals 

Execution-phase 

friction, cost 

escalation 
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Table XII: Digital and Analytical Deficiencies 

Subtype Description Manifestations D/s Impact 

Limited Use of 

Modelling Tools 

Absence of digital 

simulations, BIM, or 

predictive analytics 

Manual design 

workflows, static 

feasibility assumptions 

Planning 

inaccuracies, 

redesign needs 

Data 

Fragmentation 

Disconnected datasets 

across agencies and 

consultants 

Inconsistent baselines, 

poor traceability 

Decision-making 

delays, audit failures 

No Lifecycle 

Integration 

FR not linked to execution-

phase monitoring or 

adaptive management 

No KPIs, weak feedback 

loops 

Poor accountability, 

dispute escalation 

Table XIII: Integrated Matrix: Deficiency Domains vs. Lifecycle Impact 

Deficiency Domain 
Planning 

Accuracy 

Stakeholder 

Trust 

Legal 

Robustness 

Execution 

Efficiency 

Dispute 

Avoidance 

Stakeholder 

Legitimacy 

⚠️ 

Moderate 
❌ Low ⚠️ Moderate ❌ Low ❌ Low 

Legal & Regulatory 

Foresight 

⚠️ 

Moderate 
⚠️ Moderate ❌ Low ⚠️ Moderate ❌ Low 

Environmental & 

Social Safeguards 

⚠️ 

Moderate 
❌ Low ⚠️ Moderate ⚠️ Moderate ❌ Low 

Technical & Risk 

Profiling 
❌ Low ⚠️ Moderate ⚠️ Moderate ❌ Low ⚠️ Moderate 

Institutional & 

Capacity 

⚠️ 

Moderate 
⚠️ Moderate ⚠️ Moderate ❌ Low ⚠️ Moderate 

Digital & Analytical ❌ Low ⚠️ Moderate ⚠️ Moderate ❌ Low ⚠️ Moderate 

12. Implications for Reform 

The analysis underscores that inadequacies in feasibility-stage planning constitute a central driver of 

governance failure in hydropower infrastructure. Comparative case studies reveal that projects initiated 

with inclusive stakeholder engagement, anticipatory legal analysis, and embedded environmental 

safeguards during the conceptualization phase consistently demonstrate lower incidence of delays, 

disputes, and institutional friction. Conversely, fragmented Feasibility Reports (FRs), characterized by 

exclusionary consultations, superficial risk diagnostics, and weak inter-agency coordination, tend to 

institutionalize vulnerabilities that propagate across the project lifecycle. The governance-sensitive 

taxonomy developed in this study provides a diagnostic framework to identify and mitigate such 

embedded risks. Strategic recommendations including iterative stakeholder mapping, legal scenario 

modelling, and digital integration of planning workflows, reposition the FR not as a static technical 

document but as a dynamic governance instrument. Enhancing the quality of feasibility-stage planning is 
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therefore imperative not only for technical robustness but also for strengthening institutional 

accountability, dispute avoidance, and the sustainable delivery of hydropower infrastructure. 

High-quality FRs, distinguished by strategic coherence, multi-dimensional rigor, and scenario-based 

modelling, serve as a cornerstone for informed decision-making across all lifecycle phases. In the early 

stages of conceptualization and pre-feasibility, they clarify problem scope, align with policy mandates, 

and screen out non-viable alternatives—thereby reducing sunk costs and enhancing legitimacy. During 

feasibility and design, comprehensive assessments across technical, financial, legal, and environmental 

domains improve procurement readiness and lifecycle cost realism, minimizing redesigns and contractual 

ambiguities. In procurement and construction, well-articulated delivery models and risk-sharing 

mechanisms foster bidder confidence and execution efficiency. The commissioning and operations phases 

benefit from FR-driven readiness protocols and asset management strategies, which enhance service 

reliability and long-term cost efficiency. Finally, in the evaluation and closure phase, FRs that incorporate 

baseline metrics and feedback loops contribute to institutional learning and future governance refinement. 

This lifecycle-phase mapping affirms the FR’s role not merely as a pre-project artifact but as a strategic 

enabler of performance, accountability, and adaptive governance throughout the infrastructure continuum. 

This taxonomy offers a governance-sensitive diagnostic framework that can guide institutional reform 

across the hydropower planning ecosystem. It enables planners, regulators, and developers to 

systematically audit feasibility reports for completeness, with particular attention to stakeholder 

legitimacy, legal foresight, and technical rigor. By identifying deficiency domains, the taxonomy supports 

the design of targeted capacity-building programs that strengthen institutional competencies. Furthermore, 

it facilitates the embedding of lifecycle-phase integration into planning workflows, ensuring that 

feasibility-stage decisions are traceable through execution and dispute resolution phases. Finally, the 

taxonomy provides a foundation for developing predictive tools that anticipate disputes and mitigate risks, 

thereby enhancing project resilience and governance accountability. 

Table XIV: Lifecycle-Phase Matrix: Feasibility Report (FR) Quality as a Determinant of Project 

Performance 

Lifecycle Phase 
FR Quality 

Dimension 

Governance-Sensitive 

Linkage 

Performance 

Outcome 

Conceptualization 

Strategic alignment, 

problem framing, 

stakeholder mapping 

Ensures policy coherence 

and legitimacy; avoids 

misalignment with 

national/regional priorities 

Reduces scope 

ambiguity; enhances 

institutional support 

Pre-Feasibility 

Preliminary risk 

profiling, demand 

forecasting, site 

screening 

Enables early-stage filtering 

of non-viable options; 

supports transparent 

prioritization 

Minimizes sunk costs; 

improves portfolio 

rationalization 

Feasibility Study 

Technical, financial, 

legal, and 

environmental rigor; 

scenario modeling 

Strengthens procurement 

readiness and risk 

allocation; supports 

regulatory compliance 

Enhances bankability; 

reduces litigation and 

delays 
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Planning & Design 

Integration of FR 

findings into design 

briefs; lifecycle costing 

Aligns design with realistic 

constraints and stakeholder 

expectations 

Reduces redesigns; 

improves cost and time 

predictability 

5. Procurement 

Delivery model clarity 

(EPC, PPP, DBFOT); 

risk-sharing 

frameworks 

Facilitates fair competition 

and informed bidding; 

reduces post-award disputes 

Improves bidder 

confidence; enhances 

contract enforceability 

Construction 

Site-specific 

constraints, resource 

realism, 

implementation 

phasing 

Supports adaptive 

scheduling and contractor 

coordination 

Reduces cost overruns; 

improves execution 

efficiency 

Commissioning 

Operational readiness, 

compliance 

benchmarks, 

performance testing 

Ensures smooth handover 

and regulatory clearance 

Avoids post-

construction retrofits; 

accelerates service 

initiation 

Operation & 

Maintenance 

Asset management 

strategy, lifecycle 

performance modeling 

Enables proactive 

maintenance planning and 

budget forecasting 

Improves reliability; 

reduces long-term 

O&M costs 

Evaluation & 

Closure 

KPI definition, 

baseline metrics, 

feedback loops 

Supports institutional 

learning and future FR 

improvement 

Strengthens 

accountability; enables 

benchmarking and 

policy refinement 

13. Recommendation 

To address the systemic deficiencies identified in feasibility-stage planning of hydropower projects, a 

multi-pronged reform strategy is essential, one that integrates stakeholder legitimacy, legal foresight, 

environmental safeguards, technical rigor, institutional capacity, and digital innovation. First, stakeholder 

engagement must evolve from tokenistic consultations to iterative, inclusive processes. Feasibility Reports 

(FRs) should mandate dynamic stakeholder mapping, co-design protocols, and inter-jurisdictional 

coordination mechanisms, particularly for projects spanning multiple states or affecting vulnerable 

communities. This shift will enhance social legitimacy and reduce resistance during execution. 

Legal and regulatory foresight must be embedded into FR workflows through structured scenario 

modelling, standardized rights and entitlement mapping, and streamlined multi-agency approval 

pathways. Anticipating litigation risks and regulatory bottlenecks at the planning stage can prevent costly 

delays and contract renegotiations. Similarly, environmental and social safeguards must be strengthened 

by requiring pre-FR baseline surveys, integrating benefit-sharing frameworks, and linking environmental 

assessments to adaptive management plans. These measures will ensure that ecological and livelihood 

concerns are addressed proactively, rather than reactively. 

On the technical front, FRs must incorporate standardized geotechnical and seismic protocols, multi-

scenario design modelling, and logistics readiness indices tailored to terrain-specific challenges. Such 

enhancements will improve planning accuracy and reduce execution-phase surprises. Institutional 
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capacity must also be fortified through accreditation frameworks for planning teams, cross-functional units 

that combine engineering, legal, and social expertise, and digital repositories that preserve institutional 

memory and lessons learned from past projects. 

Finally, digitalization should be mainstreamed into feasibility-stage planning. The use of Building 

Information Modelling (BIM), GIS-based stakeholder mapping, and predictive analytics should be 

mandated to improve design precision and traceability. FRs must be linked to execution-phase dashboards 

and key performance indicators (KPIs), enabling real-time monitoring and feedback loops. A national FR 

Quality Index could further incentivize governance-sensitive planning by scoring feasibility reports on 

their technical rigor, stakeholder inclusivity, and lifecycle integration. 

Collectively, these recommendations aim to transform the FR stage from a technocratic formality into a 

strategic platform for dispute avoidance, execution efficiency, and sustainable hydropower governance4. 

By institutionalizing these reforms, India can reduce project delays, enhance stakeholder trust, and align 

infrastructure development with both environmental imperatives and social equity. 

Table XV: Summary Matrix: Reform Pillars vs. Governance Outcomes 

Reform Pillar 

Enhances 

Planning 

Accuracy 

Builds 

Stakeholder 

Trust 

Improves 

Legal 

Robustness 

Boosts 

Execution 

Efficiency 

Reduces 

Dispute 

Risk 

Stakeholder 

Engagement 
⚠️ Moderate ✅ High ⚠️ Moderate ⚠️ Moderate ✅ High 

Legal Foresight ⚠️ Moderate ⚠️ Moderate ✅ High ⚠️ Moderate ✅ High 

Environmental 

Safeguards 
⚠️ Moderate ✅ High ⚠️ Moderate ⚠️ Moderate ✅ High 

Technical 

Profiling 
✅ High ⚠️ Moderate ⚠️ Moderate ✅ High ⚠️ Moderate 

Institutional 

Capacity 
⚠️ Moderate ⚠️ Moderate ⚠️ Moderate ✅ High ⚠️ Moderate 

Digital 

Integration 
✅ High ⚠️ Moderate ⚠️ Moderate ✅ High ⚠️ Moderate 

14. Limitations 

While the study offers a comprehensive analysis, certain limitations are acknowledged. First, access to 

full FR documentation was uneven across projects, particularly in private-sector-led initiatives. Second, 

stakeholder engagement records were often incomplete or anecdotal, limiting the depth of social 

legitimacy analysis. Third, while digital modelling tools were assessed, their actual usage in FR-stage 

workflows was difficult to verify due to proprietary restrictions. 

Despite these limitations, the methodology provides a rigorous and replicable framework for analysing 

the strategic role of FR-stage activities in hydropower project implementation. It enables both granular 

                                            
4 https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0460 
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case-level insights and cross-case generalizations, contributing to the evolving discourse on infrastructure 

governance and planning reform. 

15. Conclusion 

This article has critically examined the role of Feasibility Report (FR)-stage planning in shaping the 

governance outcomes of hydropower infrastructure projects, with a particular focus on delay causation, 

dispute incidence, and execution-phase vulnerabilities. Through a comparative analysis of Indian and 

international case studies, it has demonstrated that FR-stage deficiencies, ranging from stakeholder 

exclusion and legal oversight to technical under profiling and digital gaps, are not peripheral anomalies 

but systemic governance failures that embed risk across the project lifecycle. 

The development of a governance-sensitive taxonomy of FR-stage deficiencies provides a diagnostic 

framework for identifying and addressing these vulnerabilities. It reveals that projects with inclusive 

stakeholder engagement, legal foresight, robust environmental planning, and integrated technical 

modelling tend to experience fewer delays, lower cost overruns, and higher social legitimacy. Conversely, 

projects that treat feasibility planning as a technocratic exercise, detached from ground realities and 

governance dynamics, often face execution-phase turbulence, reputational damage, and prolonged 

litigation. 

The recommendations advanced in this thesis advocate for a paradigm shift in hydropower planning: one 

that repositions the FR stage as a strategic platform for lifecycle-phase integration, dispute avoidance, and 

institutional learning. By embedding participatory design, legal scenario modelling, benefit-sharing 

frameworks, and digital planning tools into feasibility workflows, India can move toward a more 

accountable, efficient, and equitable infrastructure governance model. 

Ultimately, this research contributes to both academic discourse and policy practice by offering a 

structured pathway for reform. It calls upon planners, regulators, and developers to recognize that the 

quality of feasibility-stage decisions is not merely a technical concern but a governance imperative. In 

doing so, it lays the foundation for future work on predictive taxonomies, institutional benchmarking, and 

adaptive planning protocols that can transform hydropower development into a more resilient and socially 

responsive enterprise. 
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