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construction, energy, and agricultural procurement, there remains a
significant gap in understanding how lump-sum and unit-price contracts
differentially allocate risk across sectors and country contexts. This study
addresses this gap by examining risk mitigation strategies through
document analysis and thematic synthesis.

Objective: The aim of this study was to identify key risk allocation
strategies, contractual mechanisms, and the effectiveness of hybrid
models in managing uncertainty across developed and developing
country contexts.

Methods: A qualitative approach based on thematic analysis and cross-
case comparison was applied, drawing on 48 peer-reviewed sources
published between 2015 and 2025, alongside relevant sector documents
and procurement reports.

Results: The analysis identified that hybrid contracts reduced cost
overrun variability by incorporating performance-based incentives
aligned with Expected Utility Theory and Principal-Agent Theory, while
developing economies such as Indonesia and Bangladesh exhibited
distinct risk profiles requiring adaptive contract mechanisms. However,
significant gaps remain, particularly regarding the empirical validation of
blockchain-enabled contract enforcement and Al-driven risk prediction,
as well as the underrepresentation of developing economy contexts in
existing research.

Conclusion: The findings carry both scientific and practical implications.
Theoretically, this study advances an integrative multi-theory framework
combining Expected Utility Theory, Game Theory, and Principal-Agent
Theory to analyse contract risk across diverse contexts. Practically, the
results provide evidence-based guidance for procurement professionals
and policymakers in selecting and designing contract structures that
balance cost certainty with adaptive flexibility.

To cite this article: Zebua, R. D., & Jin, O. F. (2026). Risk Mitigation Strategies in Lump Sum and Unit Price Contracts:
A Document Analysis and Thematic Synthesis. Equivalent: Jurnal Ilmiah Sosial Teknik, 8(3), 1250-1265.
https://doi.org/10.59261 /jequi.v8i3.383

INTRODUCTION

Risk management in construction and public procurement contracts has become an
increasingly critical concern for both public and private sector stakeholders operating in dynamic
and often volatile economic environments. The choice between lump-sum (LS) and unit-price
(UP) contracts represents one of the most consequential decisions in project procurement, as each
contract type carries distinct implications for how financial risks are distributed between clients
and contractors, how project costs are controlled, and how effectively projects can adapt to

unforeseen conditions.
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Global empirical evidence underscores the urgency of this issue. According to the KPMG
global construction survey, approximately 69% of infrastructure projects experienced cost
overruns, with inappropriate contract selection identified as a leading contributing factor.
Similarly, the World Bank reported that, in developing economies, construction project failures
associated with inadequate risk allocation in procurement contracts resulted in estimated annual
losses exceeding USD 1.5 trillion globally. These statistics highlight the critical need for evidence-
based contract design frameworks capable of accommodating the complexities of modern project
environments (Baloi & Price, 2022; Olaniran et al., 2017).

Lump-sum contracts, in which contractors agree to complete a defined scope of work for
a fixed total price, have long been favored for their ability to provide cost certainty and reduce
clients’ exposure to budget overruns. However, this predictability comes at a cost: contractors
bear substantial risks associated with unforeseen price increases, scope ambiguities, and market
fluctuations, which may result in quality compromises, contractual disputes, or financial distress.
Unit-price contracts, by contrast, adjust payments according to the actual quantities of work
completed, offering greater flexibility for projects where the scope of work is uncertain or subject
to change. Nevertheless, this flexibility introduces additional uncertainties because final project
costs remain difficult to predict, particularly in markets characterized by volatile material prices
or complex supply chains.

In response to the limitations of both conventional contract forms, hybrid models that
combine lump-sum guarantees with unit-price flexibility and performance-based clauses have
gained increasing attention across sectors, including construction, energy, and agriculture. These
hybrid structures are considered adaptive instruments capable of balancing cost certainty with
the responsiveness required in modern, complex project environments. Despite the growing
practical relevance of these models, scholarly understanding of their performance across different
sectors, time horizons, and geographic contexts remains incomplete.

This study addresses this gap through a document analysis and thematic synthesis of how
lump-sum, unit-price, and hybrid contracts function as risk mitigation instruments. Drawing on
48 peer-reviewed scholarly sources published between 2015 and 2025, complemented by sector-
specific documents and procurement reports, the study examines risk allocation strategies,
stakeholder dynamics, theoretical frameworks, and contractual outcomes across developed
economies, such as the United States, Germany, France, and Austria, as well as developing
economies, including Indonesia, Bangladesh, India, and China.

The study is guided by three core research questions. First, what are the dominant risk
allocation strategies associated with lump-sum and unit-price contracts across different sectors
and geographic contexts? Second, how do hybrid contract models compare with pure lump-sum
and unit-price arrangements in managing cost overruns and performance risks across short-,
medium-, and long-term project horizons? Third, what roles do stakeholder dynamics, theoretical
frameworks, and institutional environments play in shaping the effectiveness of these contractual
mechanisms?

Theoretically, this study contributes to the advancement of contract risk management
literature by proposing an integrative multi-theory framework that synthesizes Expected Utility
Theory, Game Theory, and Principal-Agent Theory to explain how contract types function across
diverse sectoral and geographic contexts. Practically, the findings provide actionable guidance for
procurement professionals and policymakers in selecting contract structures that optimize risk
allocation, particularly in volatile and resource-constrained environments. The implications
extend to informing public procurement policy reforms in developing economies where
institutional frameworks for contract risk management remain underdeveloped.

By addressing these questions through a qualitative lens grounded in thematic analysis
and cross-case comparison, this study contributes both to theoretical understanding of contract
design and to practical guidance for procurement professionals, policymakers, and project
managers operating across diverse and challenging environments.

The issue of risk mitigation in the application of lump-sum (LS) and unit-price (UP)
contracts in construction and agricultural projects has long been a central focus in supply chain
management and project risk management. Both contract types can introduce significant cost
uncertainties, influencing risk allocation and generating wide-ranging socioeconomic
consequences (Kantari et al., 2022; Tran et al,, 2017). In 2015, Gao (2015) emphasized the
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importance of dynamic contract coordination to reduce exposure to supply fluctuations (Liu et al.,
2025). Meanwhile, Rey (2016) argued that instruments such as option contracts could provide
protection for farmers against water-related risks, representing a transition from rigid
contractual arrangements toward more flexible risk management mechanisms (Reichel et al,,
2022).

Almeida et al. (2017) further expanded these findings by integrating risk theory into
supply contracts, asserting that price adjustment clauses within contract designs could play a
crucial role in mitigating production cost volatility (Beiter et al, 2024). This argument was
supported by Roussy et al. (2018), who examined marketing contracts in the French wheat sector
and demonstrated that combining elements of lump-sum and unit-price contracts could improve
adaptability to stringent regulations and fluctuating market demands. In a broader agricultural
context, Adnan et al. (2020) investigated risk management strategies among corn farmers in
Bangladesh and identified contract diversification as an effective approach for disaster risk
mitigation (Prentzas et al., 2024).

Recent research continues to affirm the cross-sector relevance of these findings. For
example, Algarvio (2023) highlighted the stabilizing effects of risk-sharing contracts in liberalized
electricity markets, while Xie et al. (2023) introduced the concept of coalition insurance contracts
for energy systems vulnerable to extreme weather events. Notably, Weber et al. (2024) examined
the social implications of contractual transitions in flood management in Austria, emphasizing the
need for contract structures that are responsive to environmental risks. Meanwhile, Zhang and
Zhu (2022) applied Principal-Agent Theory to design cyber-insurance contracts, emphasizing that
innovation in contract design is essential for mitigating economic uncertainties in today’s global
environment.

Despite these advances, three critical gaps remain in the existing literature. First,
Bourgeois et al. (2021) focused exclusively on carbon tax recycling in the French residential
sector, leaving the cross-sectoral applicability of hybrid contract models in construction and
agriculture insufficiently explored (Carton et al.,, 2026). Second, although Adnan et al. (2020)
identified contract diversification as an effective strategy for disaster mitigation among
Bangladeshi farmers, their study did not compare the relative effectiveness of lump-sum versus
unit-price structures within comparable project contexts (Prentzas et al., 2024). Third, Ma et al.
(2021) examined risk identification in water-saving contracts using the Best-Worst Method but
did not incorporate stakeholder behavioral dynamics or institutional factors influencing contract
outcomes in developing economies (Li et al.,, 2026). These inconsistencies and methodological
limitations collectively demonstrate the need for a comprehensive qualitative synthesis that
bridges sectoral boundaries and integrates diverse theoretical perspectives.

The novelty of this study lies in three primary contributions. First, it applies an integrative
multi-theory analytical framework combining Expected Utility Theory, Game Theory, and
Principal-Agent Theory to comparatively analyze contract risk management an approach not
previously applied in a single cross-sectoral qualitative synthesis. Second, this study
systematically compares contract outcomes across developed and developing country contexts
within the construction, energy, and agriculture sectors, addressing the geographic and sectoral
fragmentation of existing literature. Third, the study identifies emerging trends in hybrid contract
design incorporating digital technologies and performance-based mechanisms, providing a
forward-looking conceptual foundation for future empirical investigations.

METHOD

This study employed a qualitative research approach grounded in document analysis and
interpretive thematic synthesis to examine risk mitigation strategies in lump-sum and unit-price
contracts across the construction, energy, and agricultural sectors. Rather than conducting
bibliometric or quantitative analyses, this study focuses on an in-depth interpretive review of
scholarly literature, contractual documentation, and sector-specific reports to generate
conceptual insights into how different contract types perform under varying economic,
regulatory, and geographic conditions. This approach is appropriate because the central
phenomena under investigation (risk allocation preferences, stakeholder dynamics, and the
comparative effectiveness of contract models) are inherently interpretive and context-sensitive
(Creswell & Poth, 2018; Tisdell et al., 2025).
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The literature search was conducted across four major academic databases: Scopus, Web
of Science, ScienceDirect, and Google Scholar. The search employed the following keyword
combinations: ("lump-sum contract” OR "fixed-price contract") AND ("risk management" OR "risk
allocation” OR "cost overrun"); ("unit-price contract" OR "unit-rate contract") AND ("risk
mitigation” OR "contract performance"); and ("hybrid contract” OR "performance-based
contract") AND ("construction” OR "energy" OR "agriculture"). The initial search yielded 312
articles. After removing duplicates (n = 87), title and abstract screening was performed, excluding
articles that did not directly address contractual risk allocation mechanisms (n = 142). Full-text
reviews of the remaining 83 articles resulted in the exclusion of 35 sources based on the following
criteria: (a) published before 2015 or after 2025; (b) purely mathematical or simulation-based
models without discussion of contractual risks; (c) conference proceedings without peer-review
processes; and (d) non-English-language publications without available translations. The final
analytical corpus comprised 48 peer-reviewed articles that met all inclusion criteria.

The study adopted a qualitative document analysis approach with a cross-case thematic
comparison design, in which lump-sum, unit-price, and hybrid contracts were treated as distinct
cases of contractual risk management and examined across multiple sectors and country contexts.
The comparative dimension encompassed both developed economies (the United States,
Germany, France, Western Europe, and Austria) and developing economies (Indonesia,
Bangladesh, India, and China), consistent with the geographic distribution of evidence presented
in Table 3. This cross-context comparison enabled the identification of risk allocation patterns
that are both universally applicable and shaped by local institutional and market conditions.

Data for this study were drawn from 48 peer-reviewed scholarly sources published
between 2015 and 2025, spanning the fields of construction management, supply chain risk
management, energy economics, agricultural contracting, finance, and public policy. These
sources were selected based on their direct relevance to the research themes of lump-sum
contracts, unit-price contracts, hybrid contract models, risk allocation mechanisms, and
performance-based contractual clauses. The sources represented diverse geographic and sectoral
contexts, as categorized in Table 2 (Research Context), which grouped them into six thematic
domains: Risk Management and Contracts (n = 18), Finance and Insurance (n = 11), Health and
Social Policy (n = 6), Energy and Environment (n = 5), Logistics and Supply Chain (n = 4), and
Agriculture and Food Security (n = 2).

In addition to peer-reviewed literature, this study drew upon publicly available sector
reports, procurement policy documents, and contract performance evaluations from construction
and infrastructure sectors in both developed and developing country settings. These
supplementary documents provided contextual grounding for the thematic findings, particularly
regarding country-level risk profiles illustrated in Figure 3.

The analysis was guided by an integrative multi-theory framework, as presented in Table
1 (Content Theory). The dominant theoretical lens was Expected Utility Theory (EUT), which
explains how contractors and clients evaluate uncertain contract outcomes by maximizing
perceived utility: contractors may prefer lump-sum contracts due to cost certainty in stable
environments, whereas clients may prefer unit-price contracts when project scope remains
uncertain or variable. This framework was complemented by Game Theory, which illuminates
strategic interactions in risk-sharing negotiations between contracting parties, and Principal-
Agent Theory, which explains how performance-based clauses and monitoring mechanisms
address information asymmetry. Elements of corporate hedging theory and the Theory of
Externalities were also incorporated where relevant, particularly within energy and
environmental contract contexts (Bourgeois et al.,, 2021; Do et al., 2024).

Data analysis proceeded through inductive thematic analysis following the framework
proposed by Braun and Clarke (2006), involving iterative phases of familiarization, open coding,
theme development, and interpretive synthesis (Braun & Clarke, 2023). Initial codes were
generated from the content of each source, focusing on contract type characteristics, risk
allocation mechanisms, sector-specific contractual challenges, country-level institutional factors,
and observed outcomes across short-, medium-, and long-term project timeframes.

Codes were progressively consolidated into overarching thematic categories that directly
organized the Results and Discussion sections of this study, namely: (1) theoretical frameworks
in contract risk management; (2) sector-specific contract applications across construction,
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energy, and agriculture; (3) country-level differentiation between developed and developing
contexts; (4) stakeholder roles and dynamics in contract design and enforcement; and (5) time-
horizon-differentiated outcomes of lump-sum, unit-price, and hybrid contracts, as systematically
presented in Table 4 (Outcome Classification).

A constant comparative method was applied throughout the analysis, whereby findings
from different sources, sectors, and country contexts were continuously cross-referenced to
identify convergences, divergences, and exceptions. Negative cases, instances in which contract
types performed contrary to general patterns, were actively identified and incorporated into the
analysis to strengthen interpretive rigor.

Thematic findings were further synthesized through cross-case comparisons organized
along two analytical dimensions: (a) developed versus developing country contexts and (b) short-
term, medium-term, and long-term project outcomes. This two-dimensional synthesis framework
enabled a nuanced interpretation of how contract effectiveness varies not only by contract type
but also by contextual and temporal factors.

To ensure the trustworthiness of the qualitative analysis, this study applied several
validation strategies. Triangulation was achieved by integrating evidence from multiple sectors,
geographic contexts, and theoretical perspectives rather than relying on a single source of
evidence. Thick descriptions of each thematic finding, supported by references from multiple
authors across diverse contexts, ensured that interpretations were grounded in a broad and
comprehensive evidence base. Reflexivity was maintained throughout the analytical process by
continuously examining whether emerging interpretations were derived from the data rather
than influenced by prior assumptions. Peer review of the coding framework and thematic
categories was conducted through consultation with two researchers experienced in construction
contract management and risk economics (Beuving & Vries, 2025; Lincoln & Guba, 1985).

This study focused on a qualitative systematic review of peer-reviewed journal articles
published between 2014 and 2025 that examined risk mitigation strategies in lump-sum and unit-
price contracts. The review covered three major sectors (construction, energy, and agriculture)
because these industries are characterized by complex contractual relationships and substantial
exposure to cost, schedule, and operational risks. To ensure analytical quality and consistency,
only English-language articles indexed in recognized scientific databases and meeting predefined
inclusion criteria were included. The selected studies were analyzed using thematic analysis and
interpreted through an integrated theoretical framework consisting of Expected Utility Theory,
Game Theory, and Principal-Agent Theory.

Several limitations should be acknowledged. First, this review excluded conference
proceedings, technical reports, books, dissertations, and other forms of grey literature, which may
contain relevant practical evidence. Second, the findings were derived from previously published
studies and therefore depended on the methodological quality, reporting standards, and
contextual characteristics of the original research. Finally, although the review included studies
from both developed and developing countries, the available literature was disproportionately
concentrated in developed economies, limiting the generalizability of the findings to regions with
different institutional, regulatory, and market conditions. These limitations provide opportunities
for future empirical research to validate the proposed conceptual framework across broader
geographical and industrial contexts.

Table 1
Content Theory
No Theory Count Authors
1  Game Theory 3 (Choi & Stefanadis, 2018); (Sheng et
al,, 2019); (Farzadmehr et al., 2025)
2 Expected Utility Theory 2 (Reichel et al,, 2022; Rey et al., 2016)
3  Hedging and Corporate Risk 1 (Do etal., 2024)

Management Theory (Modigliani-Miller
and canonical hedging models)

4 Von Neumann and Morgenstern's 1 (Ricome & Reynaud, 2022; Roussy et
Theory of Expected Utility al,, 2018)
5 Theory of Externalities 1 (Bourgeois et al., 2021; Carton et al,,
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No Theory Count Authors
2026)
6  Microeconomic Models of Consumer 1 (Collins & Kulka, 2023)

Choice and Utility Maximization
(Permanent Income Hypothesis)

RESULTS AND DISCUSSION

Results

The theoretical framework presented in Table 1 served as the analytical basis for
interpreting the findings. Based on the thematic analysis, the results were organized into four
main themes: publication trends, research contexts, comparative contract characteristics, and
stakeholder perspectives. Figures 1-4 and Tables 2-4 present the synthesized evidence generated
from the thematic analysis.

Figure 1 presents the annual publication trends of the selected articles published between
2014 and 2025. The findings indicate a gradual increase in publications on risk mitigation
strategies in lump-sum and unit-price contracts over the study period, with research activities
becoming more intensive in recent years. This trend reflects growing academic interest in
contractual risk management across the construction, energy, and agricultural sectors and
illustrates the development of research within the scope of this study.

Year Article Classification

W2015 W201€ 2017 W2018 W 2019 202( 2021 202 23 2024

Figure 1. Publication Trend of Analyzed Sources

Figure 1 presents the publication trend of the selected articles published between 2014
and 2025. The distribution indicates a gradual increase in publications on risk mitigation
strategies in lump-sum and unit-price contracts, with a more noticeable rise after 2020. The
selected articles cover the construction, energy, and agricultural sectors and represent both
developed and developing countries, providing a broad foundation for the thematic analysis. This
publication trend demonstrates the increasing scholarly attention devoted to contractual risk
management and establishes the context for the subsequent analysis of research contexts,
contract characteristics, and stakeholder perspectives.

To provide a comprehensive overview of the evidence, the selected articles were further
classified according to their research contexts, including industrial sector, geographical setting,
methodological approach, and contractual focus. This classification facilitates comparisons of
contract implementation and risk mitigation practices across different sectors and regions. The
characteristics of the selected articles are presented in Table 2.

Table 2
Research Context
No Category Count Authors
1 Risk 18 (Almeida et al., 2017; Bauer et al,, 2024; Baumann et al,, 2019;
Management Chen et al, 2021; Choi & Stefanadis, 2018; Januarita &
and Contracts Sumiyati, 2021; Ma et al., 2021; Mollajan et al.,, 2023; Morton,

2019; Reichel et al., 2022; Rey et al,, 2016; Ricome & Reynaud,
2022; Roussy et al,, 2018; Tran et al., 2017; Vahdatmanesh &
Firouzi, 2020; Wang, 2019; Weber et al,, 2024; Zhang & Zhu,
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No Category Count Authors
2022)
2 Finance and 11 (Chen et al., 2021; Do et al,, 2024; Farzadmehr et al., 2025;
Insurance Fuente et al,, 2020; Huang et al., 2024; Hurwitz & Sade, 2020;

Jones & Michelmore, 2019; Jorgensen et al., 2024; Lu et al,,
2021; Otto & Webley, 2016; Sheng et al., 2019)

3 Health and 6 (Collins & Kulka, 2023; Dai et al., 2022; Hanstein et al,, 2015;
Social Policy Maurer et al., 2018, 2021; Steimle et al., 2025)

4 Energy and 5 (Algarvio, 2023; Beiter et al., 2023; Bourgeois et al.,, 2021;
Environment Eisenmann et al.,, 2020; Xie et al., 2023)

5 Logistics and 4 (Alamri et al., 2018; Alamri, 2024; Barron et al., 2017; Gao,
Supply Chain 2015; Luo et al,, 2019)

6 Agriculture and 2 (Adnan et al,, 2020; Prentzas et al., 2024)

Food Security

The thematic analysis identified variations in contractual practices across developed and
developing country contexts. These variations are reflected in the application of contract
mechanisms, dominant project risks, and contractual arrangements within different institutional
environments. The comparative distribution by country classification is presented in Table 3.

Table 3
Mechanism: Developed vs. Developing Country Contexts
No Context Count Authors

1  Developed 34 (Gao, 2015); (Rey et al., 2016); (Hanstein et al., 2015); (Maurer et
al,, 2018); (Otto & Webley, 2016); (Tran et al,, 2017); (Barron et al,,
2017); (Choi & Stefanadis, 2018); (Almeida et al., 2017); (Alamri et
al,, 2018); (Roussy et al., 2018); (Sheng et al., 2019); (Maurer et al.,
2021);(Jones & Michelmore, 2019); (Baumann et al, 2019);
(Hurwitz & Sade, 2020); (Alamri, 2024); (Chen, ]., et al., 2021);
(Fuente et al., 2020); (Eisenmann et al., 2020); (Lu et al., 2021);
(Bourgeois et al., 2021); (Ricome & Reynaud, 2022); (Dai et al,,
2022); (Reichel et al., 2022); (Zhang & Zhu, 2022); (Algarvio, 2023)
(Bauer et al., 2024; Beiter et al., 2023; Collins & Kulka, 2023);
(Weber et al.,, 2024); (Prentzas et al., 2024); (Do et al.,, 2024);
(Jorgensen et al., 2024); (Steimle et al.,, 2025)

2  Developing 13 (Wang, 2019); (Wallace, 2019); (Luo et al,, 2019); (Morton, 2019);
(Vahdatmanesh & Firouzi, 2020); (Januarita & Sumiyati, 2021);
(Adnan et al.,, 2020); (Ma et al,, 2021); (Chen, Y., et al.,, 2021);
(Mollajan et al., 2023); (Xie et al., 2023); (Farzadmehr et al., 2025;
Huang et al,, 2024)

The thematic analysis identified differences in contract outcomes across short-, medium-,
and long-term project horizons. These variations were associated with the application of lump-
sum, unit-price, and hybrid contracts across different project and institutional contexts. Figure 2
presents the distribution of contract risk profiles among developed and developing countries.

The findings indicate that contract risk profiles vary between the two country groups.
Developed countries demonstrate greater adoption of hybrid contractual arrangements,
particularly in construction, energy, and infrastructure projects, whereas developing countries
rely more extensively on lump-sum and unit-price contracts depending on project characteristics
and prevailing market conditions. These differences highlight the diversity of contractual
practices across geographical and institutional contexts.

Figure 2 summarizes the relationship between contract types and reported cost-overrun
patterns. The synthesis indicates that lump-sum contracts are more frequently associated with
higher cost-overrun risks under conditions of market volatility, whereas unit-price contracts
provide greater flexibility but involve higher uncertainty regarding final project costs. Hybrid
contracts combine characteristics of both contractual approaches and were identified in several
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studies as an alternative arrangement for managing project uncertainty across various sectors.

Country Classification

12

@ USA B China ) France () United States Iran Germany [} United Kingdom English Canada [ Germani Austria Greece Hong Kong [l Indonesia [} Brazi
W 1srael Bangladesh South Africa [l Spain [l Australia

Figure 2. Country Classification by Contract Risk Profile

Table 4
Outcome Classification
No OQutcome Category Count Authors
1  Renewable Energy 1 (Beiter etal.,, 2023)
Procurement
2 Social Security Claiming 1 (Maurer et al., 2018; Tharp, 2025)
3 Social Security Behavior 1 (Maurer et al., 2021; Tharp, 2025)
4 Sequential Innovation 1 (Choi & Stefanadis, 2018; Kitamura et al., 2025)
5  Reverse Mortgages Risk 1 (Do et al,, 2024; Fuente et al., 2020)
6  Retirement Payout Choices 1 (Foltyn & Olsson, 2024; Hurwitz & Sade, 2020)
7  Power and Gas Risk 1 (Xie etal., 2023)
8  P-EBT Program Effects 1 (Bauer etal., 2024)
9  Pension Buyouts Impact 1 (Jorgensen et al.,, 2024)
10 Social Worker Salaries 1 (Dai etal., 2022)

The findings further indicate differences in project performance among lump-sum, unit-
price, and hybrid contracts, particularly concerning cost management and project execution.
Figure 3 presents the comparative relationships among contract types, analytical approaches, and
reported cost-overrun patterns. The synthesis shows that lump-sum contracts are more
frequently associated with higher cost-overrun risks under conditions of market volatility,
whereas unit-price contracts provide greater flexibility but involve increased uncertainty
regarding final project costs. Hybrid contracts combine characteristics of both contract types and
have emerged across multiple sectors as an alternative contractual arrangement for managing
project uncertainty.

The distribution of stakeholder roles associated with different contractual arrangements
is presented in Figure 3. The thematic analysis identifies contractors, clients, suppliers, risk
managers, and regulators as the principal stakeholders involved in contractual risk management.
Their roles vary according to contract type, project characteristics, and institutional context,
illustrating the complexity of risk allocation and decision-making processes across construction,
energy, and agricultural projects.

Methods Classification

B Quantiative [l Mixed-method
Figure 3. Analytical Method and Cost Overrun Comparison
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Figure 3 outlines the critical roles and influence of key stakeholders in the application of
lump-sum and unit-price contracts in construction and infrastructure projects. The interactions
among these stakeholders affect contract design and management, as well as how different
contract types allocate risks and incentives among the involved parties.

Contractors and Clients (Project Owners)

In the construction and infrastructure sectors, the primary stakeholders are contractors
and clients (project owners). These two groups are central to contract negotiations, and their
relationship significantly influences risk allocation and payment structure design. As illustrated
in Figure 3, contractors often bear most financial risks associated with lump-sum contracts, while
clients (project owners) seek cost certainty. This aligns with the lump-sum contract model, in
which contractors agree to complete the project for a fixed price, regardless of the actual costs
incurred.

Conversely, unit-price contracts provide greater flexibility by allowing payments to be
adjusted based on the quantity of work performed, particularly when variations in scope occur.
Figure 3 indicates that unit-price contracts facilitate a more dynamic relationship between
contractors and clients, with payment amounts varying according to actual quantities completed
rather than being predetermined. This flexibility is particularly beneficial for projects where the
scope of work may change or where unforeseen conditions could affect overall project costs.

Risk Managers

Another key stakeholder in both contract types is the risk manager. As shown in Figure 4,
risk managers play a pivotal role in identifying, assessing, and mitigating potential risks
throughout the project lifecycle. Lump-sum contracts typically transfer greater financial risk to
the contractor; therefore, risk managers must ensure that contingency plans are established to
address potential cost overruns, delays, and unforeseen conditions. In contrast, unit-price
contracts transfer some risks to the client because payments are based on actual quantities of
work completed. In these arrangements, risk managers focus on monitoring scope changes and
adjusting budgets in response to ongoing fluctuations in material and labor costs.

Suppliers and Subcontractors

Suppliers and subcontractors are also critical stakeholders in construction and
infrastructure projects. Under unit-price contracts, they are generally compensated based on the
quantities of materials supplied or labour performed, meaning their payments are directly linked
to the volume of completed work. This mechanism ensures proportional compensation but also
exposes them to market uncertainties. Under lump-sum contracts, suppliers and subcontractors
typically operate within the fixed contract price established by the main contractor, providing
limited flexibility to adjust pricing when market conditions change.

Regulators and Legal Authorities

The roles of regulators and legal authorities are significant in the formulation,
implementation, and enforcement of construction contracts. The involvement of government
agencies, particularly in public works and large-scale infrastructure projects, has substantial
implications for both lump-sum and unit-price contracts. These stakeholders establish and
enforce regulations related to contract structures, ensure compliance with safety and
environmental requirements, and frequently contribute to dispute resolution concerning cost
overruns, delays, or non-compliance with contractual performance obligations.

Community and Environmental Stakeholders

Community and environmental stakeholders have gained increasing importance in
contemporary construction and infrastructure projects. Unit-price contracts may provide
flexibility in addressing environmental impact requirements and community-related
considerations, whereas hybrid contract arrangements often place greater emphasis on
sustainability objectives and performance-based outcomes. Such arrangements commonly
incorporate provisions related to environmental performance, carbon offsetting, and community
development objectives.
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Category IV Classification

B Manaje

Figure 4. Key S

@ Pemerintah d

akeholders Context

Short-Term Outcomes

The short-term outcomes reflect the immediate impact of contract design on project
performance, particularly in terms of cost containment and liquidity management. In Developed
Countries: Lump-sum contracts are particularly effective in the short term for cost containment
because the total project cost is fixed at the outset. This arrangement benefits clients who require
budget certainty and financial predictability. However, these contracts may encourage cost-
cutting measures or quality compromises by contractors who bear the full risk of unforeseen
circumstances. Unit-price contracts, on the other hand, offer greater flexibility and ensure that
clients pay only for the work completed, making them suitable for projects with less-defined
scopes (Bourgeois et al,, 2021; Carton et al., 2026; Gao, 2015). As shown in Figure 3, unit-price
contracts tend to result in lower initial costs but may lead to cost overruns if actual quantities
exceed initial estimates. Hybrid contracts that combine lump-sum and unit-price elements
provide a balance between cost certainty and flexibility (Beiter et al., 2023).

In Developing Countries: In developing economies, lump-sum contracts are frequently
used for public works projects because they provide immediate financial predictability for clients.
However, contractors in these regions may face challenges such as inflation, labor shortages, and
unexpected material cost increases. Unit-price contracts provide greater flexibility for contractors
in developing countries by enabling adjustments to market fluctuations, which is particularly
important in regions where material prices may vary significantly due to political instability or
currency fluctuations (Adnan et al.,, 2020; Prentzas et al., 2024). Hybrid contracts help mitigate
short-term risks faced by both clients and contractors, as demonstrated in Bangladesh’s
agricultural sector, where such contracts allow price adjustments based on real-time market
conditions (Li et al., 2026; Ma et al., 2021).

Medium-Term Outcomes

The medium-term outcomes focus on performance improvement and risk mitigation
throughout the project lifecycle. In Developed Countries: Over the medium term, lump-sum
contracts remain a preferred option for clients seeking to avoid cost overruns and ensure that
contractors deliver projects according to agreed specifications. However, these contracts may
limit contractors’ incentives to adapt to unforeseen conditions because the contract price remains
fixed (Reichel et al,, 2022; Rey et al., 2016). Hybrid contracts have demonstrated effectiveness in
the medium term by allowing clients and contractors to share risks while aligning contractor
performance with desired project outcomes. In energy projects, hybrid contracts combining
lump-sum arrangements with performance-based incentives have been shown to improve
contractor performance by aligning contractor incentives with client objectives, as observed in
renewable energy projects across Germany and the United States (Xie et al., 2023).

In Developing Countries: In developing countries, the use of unit-price contracts in
infrastructure projects has helped mitigate cost uncertainty. However, these contracts may result
in unexpected cost increases when market conditions change substantially. Studies from
Bangladesh and Indonesia indicate that, over the medium term, hybrid contracts improve
contractor performance by reducing the risks of poor quality and project delays. In agricultural
projects, hybrid contracts that combine unit-price mechanisms with performance-based clauses
incentivize contractors to achieve production targets while maintaining flexibility in adjusting
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prices according to market changes (Adnan et al., 2020; Prentzas et al., 2024).

Long-Term Outcomes

The long-term outcomes focus on sustainability, institutional learning, and project success
beyond project completion. In Developed Countries: Lump-sum contracts are less prevalent in
long-term applications because of their limited flexibility in responding to changing conditions. In
renewable energy projects, hybrid contracts help mitigate long-term risks by adapting to
fluctuations in energy prices and regulatory changes, particularly in contexts where government
policies related to carbon taxation and renewable energy incentives play significant roles. These
hybrid models support sustainability by incorporating performance targets and penalty clauses
that maintain contractor accountability for long-term project performance (Beiter et al., 2023;
Bourgeois et al., 2021).

In Developing Countries: In developing countries, the long-term effectiveness of lump-
sum contracts is often constrained by their limited adaptability to changing economic conditions,
including inflation, supply chain disruptions, and market volatility. Hybrid contracts, in contrast,
provide greater long-term sustainability by adapting to fluctuating market conditions while
maintaining financial control for clients. Infrastructure projects in India demonstrate these long-
term advantages, where economic volatility and political instability frequently disrupt project
schedules and cost structures. Furthermore, institutional learning from long-term projects in
emerging markets demonstrates how hybrid contracts can evolve to address emerging challenges,
including climate change adaptation and local economic development (Adnan et al., 2020;
Prentzas et al.,, 2024; Vahdatmanesh & Firouzi, 2020).

Synthesis of Findings and Emerging Trends

The findings indicate that the reported outcomes of lump-sum, unit-price, and hybrid
contracts vary across short-, medium-, and long-term project horizons. Studies conducted in
developed countries more frequently reported the application of hybrid contracts in construction,
energy, and infrastructure projects, whereas studies from developing countries predominantly
described the use of lump-sum and unit-price contracts under diverse project conditions and
market environments. Table 4 summarizes the outcome classifications identified through the
thematic analysis.

Hybrid contracts balance the need for financial predictability with the ability to adapt to
market fluctuations, thereby supporting sustainability and performance improvement over time.
In developing countries, hybrid contracts have demonstrated greater adaptability by improving
contractor performance and cost management in the medium term while providing the cost
certainty required by clients operating in unstable economic environments.

Discussion

This study provides a comprehensive exploration of risk mitigation strategies employed
in lump-sum and unit-price contracts, revealing the complex dynamics of risk management in
contemporary contract design. The findings highlight a notable transition from rigid, traditional
lump-sum contracts toward more flexible hybrid models that incorporate unit-price mechanismes,
offering a broader perspective on risk-sharing practices in project management. Consistent with
previous studies by Roussy et al. (2018) and Bourgeois et al. (2021), which emphasized the
importance of risk allocation, this study extends existing knowledge by demonstrating that hybrid
contracts provide enhanced adaptability and resilience in responding to external disruptions
(Carton et al., 2026).

Furthermore, this study establishes a connection between financial hedging instruments,
such as weather derivatives and steel futures, and contract design, a relationship previously
explored by Xie (2024) in specific sectors, including agriculture and energy. However, unlike these
sector-specific approaches, the present study suggests that integrating such instruments within
hybrid contract structures can provide broader applications and potentially transform risk
management practices across industries, including construction, energy, and agriculture. This
broader applicability represents a significant advancement in contract theory, particularly
because existing literature has largely been dominated by relatively narrow, sector-specific
perspectives.
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Similarly, the role of digital technologies, including blockchain and smart contracts, in
enhancing transparency and mitigating moral hazard has become a recurring theme in recent
studies (e.g., (Lietal, 2026; Ma etal., 2021) . However, this study contributes by integrating these
technologies into a more comprehensive contract framework that combines digital mechanisms
with traditional risk allocation approaches and performance-based incentives. The incorporation
of real-time contract monitoring and enforcement mechanisms represents a key contribution of
this study, positioning digital technologies as strategic tools for improving the reliability,
transparency, and flexibility of contract execution.

Interestingly, while previous research has primarily relied on principal-agent theory to
explain contractual dynamics (e.g, (Chen et al, 2021), this study introduces a more
interdisciplinary perspective by incorporating elements of institutional theory and behavioral
economics (Kostiuk et al., 2025). This theoretical expansion is particularly evident in the analysis
of how stakeholder perceptions of fairness, trust, and prior experience with contract
implementation influence the effectiveness of risk-sharing mechanisms. This perspective
challenges purely economic assumptions underlying earlier contractual models and emphasizes
the importance of psychological and institutional factors in determining the outcomes of real-
world contract applications.

A notable limitation of the existing literature base also warrants consideration. Of the 48
sources analyzed, 34 (70.8%) originated from developed-country contexts (Table 3), potentially
introducing interpretive bias toward institutional environments characterized by stable
regulatory frameworks, mature procurement systems, and relatively low market volatility. The
findings regarding developing economies, derived from only 13 sources, should therefore be
interpreted cautiously. Conditions specific to developing countries (including limited institutional
capacity, high inflation rates, weak contract enforcement mechanisms, and political instability)
may generate contractual outcomes that differ substantially from those observed in developed
contexts. This geographic imbalance within the evidence base represents a significant limitation
that future research should address through dedicated empirical studies and primary data
collection in developing and emerging market settings.

Moreover, the results provide additional insights into the relationship between policy
interventions and contract design, particularly regarding the broader concept of lump-sum
transfers and subsidy mechanisms. The findings suggest that although lump-sum payments can
provide immediate financial relief, their capacity to sustain long-term social welfare outcomes
may be limited, particularly in volatile economic environments. This perspective highlights the
need for a more comprehensive policy design approach that balances short-term assistance with
long-term sustainability objectives.

Based on the synthesis of findings from 48 sources, this study proposes an Integrative
Contract Risk Management (ICRM) framework that positions hybrid contracts at the intersection
of three theoretical dimensions: (1) utility maximization under uncertainty (Expected Utility
Theory), (2) strategic stakeholder interaction (Game Theory), and (3) incentive alignment
through monitoring (Principal-Agent Theory). This framework suggests that contract
effectiveness is determined not solely by contractual structure but also by the alignment between
contract design, stakeholder behavioral dynamics, institutional context, and project time horizon.
Although the integration of digital technologies, such as blockchain-based enforcement and Al-
driven predictive analytics, represents a promising direction, current literature provides
primarily conceptual support rather than empirical validation. Therefore, future research should
prioritize empirical testing of hybrid contract models incorporating these technologies across
diverse economic contexts and project environments.

CONCLUSION

This study provides a comprehensive qualitative synthesis of risk mitigation strategies in
lump-sum and unit-price contracts across the construction, energy, and agricultural sectors.
Through thematic analysis and cross-case comparison of 48 peer-reviewed studies, the findings
demonstrate a growing shift toward hybrid contract models that combine the cost certainty of
lump-sum contracts with the flexibility of unit-price arrangements, thereby improving their
effectiveness in managing cost uncertainty and market volatility. This study contributes to the
literature by developing the Integrative Contract Risk Management (ICRM) framework, which
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integrates Expected Utility Theory, Game Theory, and Principal-Agent Theory to explain
contractual risk management across diverse project contexts. The findings further indicate that
contract effectiveness depends not only on contract type but also on contextual factors, including
market conditions, regulatory environments, stakeholder relationships, and institutional settings.
These findings highlight the importance of selecting contract strategies that align with project-
specific characteristics.

Despite these contributions, the review identifies several important research gaps.
Existing evidence remains concentrated in developed countries, limiting the generalizability of
current knowledge to developing economies, where institutional conditions and market dynamics
differ substantially. Moreover, the dominance of quantitative research has resulted in insufficient
exploration of stakeholder behavior, decision-making processes, and implementation challenges.
Future studies should therefore validate the proposed ICRM framework through empirical field
investigations of hybrid contract models, particularly in developing countries, using mixed-
method approaches that integrate quantitative performance indicators with qualitative
stakeholder perspectives. Additional research should also examine the potential roles of
behavioral economics, blockchain-enabled contract governance, and artificial intelligence in
enhancing contractual risk prediction and mitigation. These research directions will strengthen
both theoretical understanding and practical guidance for managing contractual risks in
increasingly complex and uncertain project environments.
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