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Abstract. Focusing on the issue of final settlement in EPC projects under the 

construction management model, settlement problems refer to abnormal situa-

tions where payments are delayed beyond the final payment deadline, from the 

submission of settlement documents to the confirmation of payment amounts. A 

tripartite evolutionary game model involving the construction entity, general con-

tractor, and third-party cost auditor is constructed to reveal equilibrium patterns 

in their strategic choices. The analysis identifies “incentivized auditing—evi-

dence reinforcement—professional anchoring” as the optimal strategy combina-

tion. Through numerical simulation, key influencing factors are analyzed to pro-

pose targeted countermeasures, driving the system toward ideal equilibrium and 

alleviating settlement delays. 

Keywords: Project Management System, EPC Projects, Engineering Settle-

ment, Game Equilibrium 

1 Introduction 

Since 2020, to enhance construction efficiency and align with national policies, the ex-

ploration and implementation of the EPC engineering general contracting model has 

yielded significant results. However, practical experience in project management ser-

vices reveals that EPC projects consistently face prominent issues in the final settlement 

phase, including frequent disputes and protracted procedures. These problems not only 

directly impact the efficiency of fund utilization and overall construction progress but 

also heighten risks such as wage disputes, petitions, and legal litigation, thereby damag-

ing the owner's reputation. Due to insufficient depth of understanding and mastery of 

this new model among management personnel, management effectiveness has not been 

fully realized. Settlement disputes have become increasingly severe, significantly hin-

dering the smooth implementation of subsequent planning and scheduling. 

The delay in EPC project settlements represents the culmination of inadequate man-

agement and incomplete work across all phases, from project initiation to final settle-

ment and accounting. During the final settlement phase, after the EPC contractor submits 

settlement documentation as contractually stipulated, failure to reach agreement on the 

final payment amount and complete disbursement within a reasonable timeframe creates 
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a critical bottleneck hindering project closure. Against this backdrop, the project man-
agement agency, EPC contractor, and third-party cost review agency—as core partici-
pants in the settlement process—engage in complex negotiations due to divergent inter-
ests and operational logics: The project owner must balance capital security with settle-
ment efficiency, the general contractor prioritizes profit maximization, and the valuation
agency operates under dual incentives of base fees and performance-based reductions.
Their strategic choices in settlement review, dispute resolution, and payment confirma-
tion mutually influence and constrain one another [1].

Therefore, examining the core issues, game dynamics, and optimization pathways of
final settlement for EPC projects under the construction management model not only
provides theoretical support for resolving settlement delays and standardizing settlement
procedures but also holds significant practical implications for enhancing the efficiency
of project fund utilization, ensuring orderly project advancement, and maintaining a
healthy construction market environment.

2 Construction and Solution of a Three-Party Game Evolution
Model

2.1 Model Assumptions and Variable Setup

Assumption 1: Bounded Rationality Assumption：The construction entity, general con-
tractor, and third-party cost review agency are the game participants. All three are agents
with bounded rationality, constrained by information asymmetry and cognitive limita-
tions. In dynamic games, they pursue satisfaction through adaptive adjustments to max-
imize their interests rather than seeking a globally optimal solution.

Assumption 2: The construction entity incentivizes the third-party cost auditor
through contract terms and communication to increase cost reductions. The probability
that the construction entity chooses incentive-based auditing is x (0<x<1). Conversely,
the construction entity may also delay processing disputed items in settlement docu-
ments, employing a delay strategy to incentivize the general contractor into concessions.
The probability of the construction entity choosing procedural delay is 1-x.

Assumption 3: The general contractor may collect and provide supporting evidence
to prevent the valuation agency from reducing more amounts, steering the review of
disputed items toward a favorable outcome. The probability that the general contractor
chooses evidence reinforcement is y (0 < y < 1). Conversely, the general contractor may
inflate the final settlement price to reserve room for potential reductions by the review
agency, thereby maximizing profits. The probability that the general contractor chooses
settlement inflation is 1-y.

Assumption 4: If the third-party review agency relies solely on its own expertise and
industry experience for the review process without considering collaborative resolution
with the other two parties, the probability that the third-party review agency chooses
professional anchoring is z (0< <1); Conversely, if the third-party review agency bal-
ances the pressure exerted by the construction owner with the counterarguments pre-
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sented by the general contractor, opting for a compromise solution to deliver an accepta-
ble review outcome for all parties, the probability of the third-party review agency
choosing compromise is 1-z.

Assumption 5: Regardless of whether it is the construction unit, the general contrac-
tor, or the third-party cost auditor, each party incurs corresponding income and expendi-
ture when adopting different strategic choices. Under different strategic combinations,
the income and expenditure of the three parties vary, which is also the key to their stra-
tegic evolution. Each income or expenditure item is now assigned a specific parameter,
with the specific parameters and their meanings shown in Table 1.

Table 1. Parameter Meaning Table.

Parameter Meaning

D General contractor's declared amount

S Final settlement amount (S=D-R)

R Audit reduction amount

Rp Professional audit reduction benchmark

T Construction unit's target settlement amount

K General contractor's actual cost

E Contract price ceiling

e Evidence input

α Settlement deviation penalty coefficient

β Audit reduction benefit coefficient

Cp Incentive audit cost

Ct Fixed Cost of Procedural Delay

δ Delay Time Loss Coefficient

ρ Risk Coefficient for Deviation from Professional Bench-
mark

γ General Contractor Profit Coefficient

λ Penalty Coefficient for Inflated Claims

ε Reputation Loss from Inflated Claims

μ Evidence Benefit Coefficient

ce Evidence Cost Function

θ Professional Reputation Benefit Coefficient

η Benchmark
ξ Construction Unit Demand Response Weight
ι General Contractor Resistance Avoidance Weight

P Construction Unit Incentive Intensity

Q General Contractor Resistance Intensity

Rc General Contractor Acceptable Review Reduction Amount

Note: 、 、 、 、 、 、 、ξ 、ι ∈(0,1]
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2.2 Construction of the Payment Matrix

Based on the above assumptions, a mixed strategy payment matrix is established for the
three game entities: the construction unit, the general contractor, and the third-party cost
audit agency, as shown in Table 2.

Table 2. Three-Party Payment Matrix.

Construction Unit

Incentive-Based Appraisal
(0≤ ≤1)

Procedural Delay
1−

Third-Party Cost
Review Agency
Professional An-

choring

( ) (S T R Cp R Rp α θ, , ∗ , , ,

( ) ( )S K D Sφ κ, , , ,
( )S T R Ct α, , ∗ , ,
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2.3 Solution and Analysis of Stable Strategies in Three-Party Evolutionary
Games

Replication Dynamics Equation. a) Let the expected payoff when the construction
unit incentivizes the cost review agency to exercise initiative be 1cU , the expected pay-
off when delaying the review process to force concessions from the general contractor
be 2cU , and the average expected payoff be cU , i.e.:
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The dynamic equation for the construction unit is:

Ζ ∴ Ζ ∴ζ |
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Definition:

Ζ ∴ Ζ ∴( , ) ( ) ( ) ( )G y z yz R Rp z R Rp Ct T R Rp Cpθ θ χ θ< , ∗ , ∗ ∗ , , , (5)

b) Let the expected profit when the general contractor overreports settlement
amounts to seek greater benefits be 1gU , and the expected profit when gathering sup-
porting materials to strengthen evidence and reduce settlement reductions be 2gU . The
average expected profit is gU , i.e.:
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The dynamic equation replicated by the general contractor is:
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c) Let the expected return when a third-party appraisal agency relies solely on its
own expertise for appraisal be 1tU , and the expected return when a compromise ap-
praisal solution is chosen to satisfy all parties be 2tU . The average expected return is

tU , i.e.:
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The replication dynamic equation for third-party valuation agencies is:
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Evolutionary Strategy Stability.

Analysis of Construction Unit Strategy Evolution Paths. As shown in Equation (6),
when  = ∗ or  = ∗, ( , ) = 0, and ( ) ≡ 0. Here, ( , )=0 indicates 1 2c cU U,

that the developer's gains are identical regardless of whether they incentivize the cost
review agency to intensify cost reductions or delay procedures to force concessions
from the general contractor. At this point, regardless of the value of , it will not con-
verge to 0 or 1 over time, and the system remains in a stable state. However, in practice,
the construction unit does not possess an evolutionary stable strategy because any slight
perturbation in either parameter of ( , ) will cause the system to converge toward
either incentive-based cost review or procedural delay. Where:
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According to the stability theorem for differential equations, if the construction unit
is in an evolutionary stable state, the following conditions must be satisfied: ( )=0, and

( )/ =(1−2 ) ( , )<0.
pz (R-R )

( )
G
y

θ∝  <  ∝ ，when R < Rp and y > y*, G(y,z) < 0, i.e.

1 2c c , thus x = 0 represents an evolutionary stable strategy. Over time, the
construction unit will tend to delay procedures to force concessions from the general
contractor. Conversely, when y < y* and G(y, z) > 0, the developer gains more by
incentivizing the cost auditor to intensify reductions than by delaying procedures. Thus,
x = 1 becomes the evolutionarily stable strategy. When R > Rp and y > ∗, ( , ) > 0,

i.e. 1 2 0c cU U, = , thus  = 1 is an evolutionary stable strategy, where the construction

0U U, ;
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entity gains more by choosing to incentivize cost review. Conversely, when y < y*, G(y,
n) < 0. Thus,  = 0 is the evolutionarily stable strategy, and the construction unit gains
more by choosing to delay the process.

Similarly,
p( 1) (R-R )

( )
G y
z

θ∝  < ∗  ∝ ,when R < Rp, if  > ∗, then ( , ) < 0, and  = 0
represents the evolutionarily stable strategy for the construction unit; if  < ∗, then

( , ) > 0, =1 represents the evolutionarily stable strategy for the construction unit.
When R>Rp, if > ∗, then ( , )>0, =1 is the evolutionarily stable strategy for the
construction unit; when < ∗, ( , )<0, =0 is the evolutionarily stable strategy for the
construction unit.

Analysis of the Evolutionary Path of General Contractor Strategies. As shown in Equa-
tion (11), ( , ) is a constant. Only when y=0 or y=1 does ( )=0. At this point

1 2 0g gU U, < , regardless of whether the general contractor overreports settlements or
strengthens evidence, the gains obtained are identical. Thus, regardless of the initial
probability  of the general contractor overreporting settlements, it will not converge
to 0 or 1 over time. The system remains in a stable state, and any real-world changes
will affect strategy fluctuations. Similarly, no stable strategy evolves.

When ( , )=0, ( )=0. That is, the contractor's payoff remains identical regardless
of the chosen strategy. Consequently, the initial probability  of the contractor
overstating the settlement does not converge to 0 or 1 over time. At this point, the system
is in a stable state. In practice, any change will affect the strategy swing, and similarly,
there is no evolutionarily stable strategy.

Strategic Evolution Path Analysis of Third-Party Appraisal Agencies. As  shown  in
Equation (17), when  = ₁* and  = ₁*, ( , ) = 0 and ( ) = 0, meaning that regard-
less of whether the third-party appraisal agency chooses professional anchoring or com-
promise balancing, the benefits obtained are identical. At this point, the system is in a
stable state, but similarly, there is no evolutionarily stable strategy. Where:

1

( 1) ( ) ( )
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x
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γ ξ
ι

, , , ,
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γ
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( )
I PR
x

ι∝ <
∝ ,When  > 1*, ( , ) > 0, thus 

That is, regardless of how low the probability is that the third-party valuation agency
chooses professional anchoring, as long as the probability that the construction entity
chooses incentive-based valuation exceeds 1*, the third-party valuation agency will
ultimately converge to professional anchoring. Conversely, if the probability of the
construction unit choosing incentive-based appraisal is less than 1*, no matter how high
the initial probability of the third-party appraisal agency choosing professional
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anchoring is, over time, the third-party appraisal agency will ultimately converge to a
compromise equilibrium.

∝
( )y∝ ,When y > y1*, ( , ) < 0, i.e., , thus z = 0 is an evolutionarily stable

strategy. Over time, third-party review agencies will adopt the compromise equilibrium
approach to complete reviews. Conversely, when y < y1*, ( , ) > 0. The third-party
appraisal agency gains more by choosing the professional anchoring strategy than by
adopting the compromise equilibrium. Thus, z = 1 is an evolutionarily stable strategy in
this case.

p

3 Equilibrium Points and Stability Analysis

To better analyze the replicated dynamic relationship among the construction unit,
general contractor, and third-party cost audit agency, and to gain a clearer understanding
of how changes in each parameter affect the interrelated outcomes for all players, we
now solve the simultaneous equations ( )=0, ( )=0, ( )=0 and conduct a local
stability analysis.

Ζ ∴ Ζ ∴ζ |

Ζ ∴
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(18)

Solving equation (18) yields eight pure strategy Nash equilibrium points: 1(0,0,0),
2(0,1,0), 3(0,1,1), 4(0,0,1), 5(1,0,1), 6(1,1,0), 7(1,0,0), 8(1,1,1). By

constructing the Jacobian matrix and applying the first Lyapunov method, the local
stability of this strategy combination is determined based on the sign of the three
eigenvalues 1, 2, and 3 under different strategy combinations to determine the local
stability of that strategy combination. If 1, 2, and 3 < 0, the Nash equilibrium point
is locally stable, and the strategy combination is an evolutionarily stable strategy under
those specific conditions. If any of 1, 2, 3 is greater than or equal to 0, then the point
is a saddle point or unstable point. The calculation results are shown in Table 3.
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Table 3. Eigenvalues of the Jacobian Matrix for Pure Strategy Nash Equilibrium Points.
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combination of (incentivized review, evidence reinforcement, professional anchoring).
The cost of incentivizing cost review for the construction entity is lower than the sum of
the fixed costs and time losses incurred by procedural delays. Therefore, the construction
entity tends to proactively coordinate and drive the efficient operation of the cost review
process. Through contractual incentive clauses, it guides the cost review agency to
accurately reduce costs, avoiding malicious deductions or condoning overreporting. The
benefits for general contractors in providing complete evidence chains far outweigh the
gains from overreporting. By adhering to standardized settlement reporting and
proactively submitting supporting documentation, sufficient evidence forms a virtuous
cycle that shortens the cost review cycle and reduces adversarial costs for both parties.
With developer support, cost review agencies can uphold professional standards without
compromise, safeguarding industry reputation. Objective and fair reductions lead to
greater acceptance by general contractors, reducing appeals and disputes. This
collaboration with developers creates a regulatory synergy that curbs cost inflation.
Under this strategy, developer-led coordination accelerates dispute resolution and
minimizes process stagnation risks. When the general contractor provides robust
evidence, the cost review agency efficiently verifies reasonable settlement amounts,
reducing repetitive document requests. The agency's professional independence ensures
both fund security and cost authenticity. The overall settlement process flows smoothly
with seamless integration across all stages, achieving a win-win-win scenario: the
construction entity meets its cost control objectives, the general contractor secures
reasonable profits, and the cost review agency balances performance with reputation.

In summary, the strategy combination of (incentivizing cost review, strengthening
evidence, professional anchoring) represents an optimal approach.

4 Numerical Simulation Analysis

Fig. 1. Results of 100 iterations of the data set evolution.
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Building upon the stability analysis, Matlab was employed to simulate the dynamic
evolution of strategy choices among game participants under various conditions. The
parameter values in the payoff matrix are assumed to be (in units of ten thousand yuan):

tC =5、χ =0.05、 T =800、 pC =0.6、 ce =2、 κ =0.5、 D =900、 δ =15、 λ =0.03、 E

=850、 ι =0.3、P=1、 R =50、 γ =0.2、 pR =25、ξ =0.4、 Q =0.5、 cR =50，The
simulation results are shown in Figure 1.

Based on the dynamic simulation results of replication under parameter-set
conditions, the strategic evolution paths of all parties exhibit distinct directional
characteristics: the strategic variables of construction entities gradually approach a fully
incentivized state; those of general contractors continue to rise and stabilize at elevated
levels; and those of third-party cost review agencies also steadily increase. Ultimately,
all converge toward a consistent equilibrium zone. This indicates that the system
gradually formed a stable pattern during long-term evolution: “construction unit
incentive-driven valuation review → general contractor evidence reinforcement →
professional valuation review by the valuation agency.”

4.1 Impact of Incentive Intensity P on System Evolution Paths

To analyze how the incentive intensity of construction units affects fluctuations in the
three-party evolutionary game model, simulation results are presented with incentive
intensities set at P=0.1, 0.5, and 1. Simulation results are shown in Figure 2.

Fig. 2. Impact of Incentive Index Variations.

Results reveal: At low incentive levels, the review unit tends toward lenient scrutiny
while the general contractor leans toward overreporting, leading the system toward a
“high-reporting–lenient review” equilibrium. As incentive intensity increases, the
review unit shifts toward stricter scrutiny, suppressing the general contractor's
overreporting behavior, and the system gradually evolves toward a “truthful reporting–
strict review” equilibrium. When incentive intensity is sufficiently high, the cost audit
unit has strong motivation for strict auditing, prompting the general contractor to choose



178             Y. Che et al.

accurate reporting. The system ultimately stabilizes at this ideal equilibrium. Therefore,
reasonably increasing incentive intensity helps guide cost audit units to fulfill their
professional oversight role, effectively curbing opportunistic behavior by general
contractors, and promoting the settlement cost audit system to achieve an efficient and
fair stable state.

4.2 Impact of General Contractor's Claimed Settlement Amount D on System
Evolution Paths

To analyze how the general contractor's claimed settlement amount affects fluctuations
in the three-party evolutionary game model, the claimed settlement amount was assigned
values of D=300, 800, and 1000. Simulation results are shown in Figure 3.

Fig. 3. Impact of General Contractor's Declared Amount.

Results indicate: When the declared amount is low, the construction unit faces mini-
mal settlement pressure and tends to adopt a “procedural delay” strategy; the cost audit
unit chooses a “compromise balance” due to manageable risks. When the declared
amount falls within a reasonable range, the construction entity, seeking to control invest-
ment, tends toward “incentivizing cost review.” The cost review entity, under this incen-
tive, adopts “professional anchoring.” The system evolves toward a positive equilibrium
of “incentivization—evidence reinforcement—professional anchoring.” When the de-
clared amount exceeds the reasonable range, the construction entity faces the risk of
investment spiraling out of control and strongly chooses “incentivizing cost review.”
The cost review entity, under full incentive, persists with “professional anchoring.” The
“evidence reinforcement” strategy of general contractors becomes less effective and un-
dergoes continuous optimization, ultimately converging the system toward this ideal
state. Research indicates that establishing a scientific quotation mechanism and guiding
general contractors to adhere to the “evidence reinforcement” strategy can promote tri-
partite collaboration, enhance settlement efficiency, and hold significant practical value.
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4.3 Impact of Construction Unit Procedural Delay Cost Ct on System
Evolution Paths

To analyze the effect of construction unit procedural delay cost Ct on fluctuations in the
tripartite evolutionary game model, Ct was assigned values of 10, 50, and 100. Simula-
tion results are shown in Figure 4.

Fig. 4. Impact of Procedural Delay Cost.

Results reveal: When costs are low, the construction unit tends to adopt a “procedural
delay” strategy, while the cost review unit selects “compromise equilibrium” due to in-
sufficient incentives. The system ultimately stabilizes in a “delay-evidence reinforce-
ment-compromise” state. When costs are moderate, the construction unit's strategy os-
cillates between “incentivized review” and “procedural delay,” triggering fluctuations in
the cost review unit's strategy and behavioral adjustments by the general contractor. The
system exhibits periodic fluctuations. When procedural delay costs are high, construc-
tion entities explicitly shift toward “incentive-based review,” while cost review entities
maintain “professional anchoring” under full incentives. The system ultimately con-
verges toward an ideal equilibrium of “incentive-driven review–evidence reinforce-
ment–professional anchoring.” Research indicates that increasing procedural delay costs
can drive strategic transformation among construction entities, guiding the system to-
ward efficient collaborative states. Establishing efficient dispute resolution mechanisms
and controlling procedural delay costs can enhance tripartite coordination and improve
settlement efficiency.

4.4 Impact of Evidence Payoff Coefficient μ on System Evolution Paths

To analyze the effect of the evidence payoff coefficient on fluctuations in the three-party
evolutionary game model, the coefficient was set to μ=0.01, 0.5, and 0.9. Simulation
results are shown in Figure 5.
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Fig. 5. Impact of Evidence Payoff Coefficient.

Results reveal that as the evidence payoff coefficient increases, the general contrac-
tor's willingness to adopt an “evidence reinforcement” strategy gradually strengthens.
When evidence payoffs are low, the general contractor lacks motivation for standardized
settlement, the construction entity tends toward “procedural delay,” and the cost review
unit adopts a “compromise equilibrium.” The system ultimately forms an inefficient
equilibrium of “evidence reinforcement—procedural delay—compromise equilibrium.”
When evidence payoff enters the transition range, the probability of general contractors
implementing evidence reinforcement significantly increases. Project owners gradually
shift toward “incentive-based cost review,” while cost review agencies evolve toward
“professional anchoring.” The system as a whole exhibits a trend toward transitioning to
an efficient equilibrium. When evidence benefits reach higher levels, the general con-
tractor consistently adopts evidence reinforcement strategies, while the project owner
and cost auditor stabilize at “incentive-based cost auditing” and “professional anchor-
ing,” respectively. The system ultimately converges toward the efficient equilibrium of
“evidence reinforcement—incentive-based cost auditing—professional anchoring.” Re-
search indicates that establishing a rational evidence confirmation and benefit distribu-
tion mechanism to enhance the economic returns of evidence reinforcement is a crucial
pathway for guiding tripartite collaboration and improving settlement efficiency.

5 Relevant Recommendations

5.1 Strengthen the Professional Positioning of Cost Audit Agencies and
Establish a Dedicated Service System

In EPC project settlements under the project management model, third-party cost audit
agencies are susceptible to conflicts of interest that may lead to compromise in their
reviews, thereby impacting settlement efficiency and fairness. Therefore, optimizing the
services of cost audit agencies hinges on enhancing their specialized auditing capabilities
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and independence. On one hand, agencies must employ sufficient registered cost engi-
neers, with reviewers undergoing regular specialized training in EPC project settlement
to ensure they can identify complex cost disputes and accurately calculate quantities. On
the other hand, establish a lifetime accountability system for review outcomes, compel-
ling agencies to uphold professional standards and deter collusive practices in settlement
reviews. Additionally, industry associations should spearhead the establishment of a
credit evaluation platform for cost audit agencies. Agencies demonstrating strong pro-
fessional capabilities and accurate audit results should be prioritized for participation in
key projects, while those engaging in non-compliant practices should be blacklisted.
This will gradually foster a standardized and orderly cost audit service ecosystem [2].

5.2 Refine Incentive and Constraint Mechanisms to Guide Standardized
Conduct

In incentive design, construction entities should scientifically establish incentive stand-
ards deeply linked to cost review agencies' cost reduction effectiveness and review ac-
curacy rates, implementing tiered incentive rules: when deviation rates fall below spec-
ified thresholds and cost reductions meet targets, appropriately increase incentive ratios;
if deviation rates exceed upper limits, deduct portions of base incentives. Differentiated
incentives fully mobilize agencies' professional initiative. For general contractors, estab-
lish an evidence-enhanced constraint mechanism by explicitly stipulating in contract
terms: any submitted settlement supporting materials that are incomplete, false, or in-
consistent with actual construction conditions shall result in deduction of corresponding
settlement benefits, double penalties on the amount of violation, and inclusion of the
violation in the enterprise's credit record, thereby impacting its eligibility for future pro-
ject bids [3].

5.3 Strengthen the Supervision and Management Network to Enhance
Settlement Control Efficiency

A robust supervision system is crucial for ensuring standardized settlement processes. A
comprehensive oversight network should be established, led by the construction entity,
supported by cost audit agencies, and supplemented by supervision and consulting units.
For internal oversight, construction units should implement a settlement review account-
ability system, clearly defining departmental responsibilities and timelines to prevent
buck-passing and delays. Regular spot checks of cost audit agencies should verify com-
pliance with regulations, accuracy of engineering quantities, and reasonableness of cost
adjustments. Violations must be strictly addressed to ensure agencies consistently up-
hold professional standards [4]. For external oversight, an industry regulatory platform
should be integrated for collaborative supervision. This platform should collect key set-
tlement data in real time, dynamically monitor declared amounts, review outcomes, and
approval progress, issuing alerts for data anomalies or process stagnation while prompt-
ing corrective actions. Concurrently, technologies like artificial intelligence, BIM, and
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big data should be leveraged to enable real-time construction data collection, visual set-
tlement review, and anomaly risk alerts, comprehensively enhancing the precision and
timeliness of oversight.

5.4 Standardize Target Settlement Management to Effectively Prevent
Declaration Disputes

First, contract terms should explicitly define mechanisms for adjusting settlement
amounts. Should exceptional circumstances arise during project implementation—such
as significant raw material price increases, major design changes, or force majeure—
causing actual costs to deviate substantially from the original target settlement amount,
the target settlement amount should be promptly adjusted according to agreed methods
and ratios [5]. This safeguards the general contractor's reasonable profit margin and re-
duces their incentive to strategically overstate costs due to cost pressures. Second, the
construction entity should strengthen pre-review controls over the general contractor's
submitted amounts. Based on project scale and cost characteristics, establish reasonable
submission warning thresholds. When submitted amounts exceed these thresholds, re-
quire the general contractor to provide detailed pricing justifications and cost analysis
explanations, subject to preliminary review by the cost audit agency to assess their rea-
sonableness. If the declared amount significantly exceeds the warning range and shows
clear signs of overstatement, it should be directly rejected, and the contractor should be
required to recompile the settlement documents. This approach controls settlement dis-
pute risks at the source, ensuring the efficient, fair, and orderly advancement of EPC
project completion settlements [6].

6 Conclusion

This study employs evolutionary game theory to construct a dynamic tripartite game
model involving the construction entity, general contractor, and third-party cost audit
agency. Through numerical simulation and multi-parameter sensitivity analysis, it thor-
oughly examines the system's evolutionary trajectory and its key influencing factors.
The findings indicate that factors such as the intensity of cost audit incentives, the
amount of settlement claims submitted, the evidence-based return coefficient, and pro-
cedural delay costs all exert significant influence on the system's evolution. In practical
management, comprehensive measures—such as scientifically incentivizing cost verifi-
cation, reasonably declaring settlement amounts, enhancing the economic returns of ev-
idence-strengthening strategies, and proactively coordinating dispute resolution—can
foster a positive institutional environment for all three parties. This approach guides
stakeholders toward collaborative and efficient behavior patterns, ensuring fairness,
timeliness, and stability in the project settlement process. Future research may explore
the interactive mechanisms among these factors to uncover potential synergies, provid-
ing more refined theoretical support for optimizing the engineering settlement review
process [7]. In practical applications, conducting more empirical studies and validating
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findings through real-world cases can promote the widespread adoption of research out-
comes in the construction industry, thereby advancing high-quality sector development.

References

1 Evolutionary game of incentive strategy for Chinese prefabricated buildings based on sys-
tem dynamics from the perspective of prospect theory[J].Engineering, Construction and Ar-
chitectural Management,2025,32(9):6302-6324.

.

2 Gong S ,You J ,Duan H . Cross-Domain Human–Cyber–Physical Integration Research via
Hawk/Starling Evolutionary Game Intelligence[J].Guidance, Navigation and Con-
trol,2025,(prepublish).

.

3 Zheng H ,Fan R ,Liu X . The optimal subsidy for marine aquaculture weather index insur-
ance: an analysis based on the evolutionary game theory[J].Marine Develop-
ment,2025,3(1):17-17.

.

4 Ning J ,Li X ,Gao Y . Dynamic analysis and influence mechanism of digital technology
diffusion in the energy industry based on the evolutionary game model of complex net-
works[J].Energy &amp; Environment,2025,36(7):3355-3375.

.

5 Cao Zhaoya, Chang Wei. Regulatory Penetration: An Innovative Study on Implementing
Refined Management in EPC Turnkey Projects from the Consortium Lead's Perspective
[J/OL]. Tianjin Chemical Industry, 1-6 [2025-11-24].

.

6 Xiang Yongbin, Xia Zhenshan. Problems and Countermeasures in Investment Control of
University Infrastructure EPC Projects from a Tracking Audit Perspective [J]. Construction
Economics, 2025, 46(10): 59-63.

.

7 Zhong Chunling, Hao Jiachang. Research on Collaborative Strategies for EPC Prefabricated
Projects Based on Evolutionary Game Theory [J]. Journal of Engineering Management,
2025, 39(04): 47-53.

.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.

http://creativecommons.org/licenses/by-nc/4.0/

	A Study on Final Settlement Issues in EPC Projects Under the Construction Management Model



