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Abstract
Studying megaprojects from the micro-foundations rooted in organizational action and
interaction, this research started with an extensive literature review and therefore pro-
posed a conceptual model for governing government-project owner relationships. A
cooperative game model was further developed based on the conceptual model and
concession game theory. The results showed that the relationships between government
and project owner could be indeed improved by considering the allocation of control
rights within a certain range (0, A1−A2þ2B2

2B1þ2B2
). Also, it was shown in two cases that project value

was increased by over 10% on average when achieving the concession equilibrium, which
could bring gains to both the government and project owner by redistributing the added value.
This study contributes to existing research on top-level inter-organizational relationships in
water megaprojects, provides important implications for maintaining cooperation between
megaproject stakeholders, and suggests interesting trajectories for future research.
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1 Introduction

Megaprojects are large-scale, complex ventures that are transformational and impact millions
of people (Flyvbjerg 2014). The total cost spent on megaprojects annually constituted 8% of
global gross domestic product (GDP) (Defense Acquisitions 2013). It is further estimated that
the spending on megaprojects will increase to 24% of global GDP – or approximately USD 22
trillion per year – within the next decade, which is considered to be larger than the GDP of any
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nation in the world (Frey 2017; Flyvbjerg and Turner 2017). Along with increased scale is
therefore a constant and pressing issue in megaproject management, and never has systematic
and valid knowledge about megaprojects been more important in this highly costly area of
business and government (Flyvbjerg 2014).

Water megaprojects can be characterized by longer construction periods, larger regional
spans, and greater environmental impact than other types of megaprojects. Most water
megaprojects have costs exceeding US$1.5 billion, and achieve the functions of agricultural
irrigation, urban water supply, electric power generation, and improvement of ecological
environment. The scale of water megaproject development is still accelerating now. In 2014,
China proposed 172 new water megaprojects; 132 have been initiated (as of 2020) with
investments exceeding US$150 billion. In Mekong River, the water resources and hydropower
projects development between countries are also rolling full steam ahead.

However, up to now the performance of many projects have been unsatisfactory: cost
overruns, quality issues, progress delays, conflicts among stakeholders, corruption, and the
more insidious dynamic of normalization of deviance (Pinto and Slevin, 2013; Flyvbjerg 2014;
Volden and Andersen 2018). Besides the iron triangle (cost, time and scope), the performance
in the organizational level have been considered more crucial to evaluate the project success in
recent years. Especially, the lack of the social and environmental responsibility is strongly
highlighted (Wang et al. 2017). Pinto and Slevin (2013) deduced that performance problems
were the result of misaligned or underdeveloped governance mechanisms. The establishment
of governance processes and rules has been considered important to ensuring that water
megaprojects meet their purpose (Klakegg et al. 2008). In the case of megaprojects, managerial
challenges can be best understood using project governance theory, which is the project-
oriented study focusing on individuals and organizations and which has a significant correla-
tion with project success (Joslin and Müller 2016; Danwitz 2018).

Project governance has received much attention over the last decades (Ahola et al. 2014).
While the project governance framework has been well-studied, there has been little research
on how to implement governance practices among key project organizations. Research into
implementation best-practices deserves a more prominent role; after all, the proposal of a
governance framework does not ensure that organizations will act according to the original
intention (Brunet 2018). As a parallel stream of literature has argued, the correct application of
project governance can improve project performance and result in project success (Van
Marrewijk and Smits 2016; Badewi 2016; Derakhshan et al. 2019). What previous researchers
have found is that the clarification of roles, responsibilities, and accountabilities among project
participants is the key to applying project governance correctly (Müller 2009; p.2; Turner
2006; Pinto 2006). Therefore, making the relationships among water megaprojects participants
clear before starting the project is helpful for the cohesiveness of the governance structure and
can improve project success (Badewi 2016). However, only limited studies have focused on
how to coordinate the relationships, power, and rights among key organizational units. Thus,
this research aims to fill these implementation gaps and to better understand the concept of
“governance-as-practice” in water megaprojects.

Governments1 are crucial stakeholders for water megaprojects, often as owner or initiator,
ultimately on behalf of all citizens (Xie et al. 2017; Volden and Andersen 2018). The majority
of megaprojects have a client sent by the public sector or government to represent the

1 In this research, the central government, local government, and government agencies are collectively called
“government”.
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government and improve project efficiency, which implies that the client may have significant
influence on the quality of project execution (Sanderson 2012; Danwitz 2018). In most
countries, an administrative agency plays the role of client for these kinds of projects. This
research focuses on China, where state-owned enterprises operate on the government’s behalf
as the water megaproject’s project owner. As the responsible body, the project owner
guarantees appropriate behavior by project suppliers and contactors, and is additionally
responsible for project planning, fund raising, construction implementation, production and
operation, debt repayment (Ministry of Water Resources 2015). However, control rights have
not been distributed reasonably between government and project owner. This has caused a
variety of problems, such as failures in performance appraisal, cumbersome and inefficient
administrative processes, and excessive governmental intervention. The competition for con-
trol rights by intra-organizational actors will cause the organization to lose profit and efficiency
(Pfeffer 1987), which fundamentally undermines the ultimate goal of governance: good
governance. Therefore, an effective solution to resolving this control-rights competition, would
entail controlling the game between government and project owner with a concessional
attitude and a common goal of project success.

The next section presents the theoretical background including the conceptual interpreta-
tion, literature review, and study hypotheses. Section 3 describes the context of the strategic
concession game and presents its application in our research question. Section 4 discusses how
our findings refine the theoretical and methodological basis of water megaproject governance
research. Finally, Section 5 summarizes the contributions and limitations of this study and
proposes an agenda for future research.

2 Theoretical Background

2.1 Conceptual Background

2.1.1 Project Owners of Water Megaprojects in China

Governments in China have generally established or chosen state-owned enterprises (SOEs)
for current and future water megaprojects (Chi et al. 2011; Hu et al. 2015). SOEs frequently
undertake public policy objectives and can be used to improve the efficiency of public service
delivery, while non-state-owned firms are considered to have strong profit-driven behaviors,
which may greatly increase moral hazard and management costs (António 2017). Under this
model, the entrusted SOEs are specialized entities whose sole responsibility is to work as
project owners of water megaprojects. The relationships between the project owner and other
participants in water megaprojects are shown in Fig. 1. This research focuses on Governance
Layer 1. Generally, project owners are assigned and managed by the central government, while
sometimes the central government delegates this power to local governments when the project
spans several provinces.

As shown, the project owner is both a governing subject as well as a governed subject and
has a crucial impact on project governance structure. The governance of such a special-
purpose vehicle has become a difficult problem for the government to address (Eweje et al.
2012; Hu et al. 2015). Generally, the Ministry of Water Resources of China (MWR) carries out
professional management, while the State-owned Assets Supervision and Administration
Commission of the State Council (SASAC) implements financial and behavioral supervision.
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Figure 2 further dissects the relationships between project participants in Governance Layer
1. It is widely known that project governance draws from the research achievements of
corporate governance (Joslin and Müller 2016). Therefore, in terms of organizational structure,
this study regards a water megaproject as a company. As such, the public acts as the
shareholders, the government plays the role of the board of directors, and the project owner
serves as the CEO. However, while general firms usually operate in free markets, water
megaprojects are a one-time event and monopolistic by nature. Moreover, project owners take
on dual positions—within governmental sectors and the project governance system (Hu et al.
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2015). Therefore, there is a need for enhanced academic scrutiny into this emerging organi-
zational phenomenon.

2.1.2 A Premise: Agent-Like Behavior or Steward-like Behavior

Knowledge of whether a CEO has agent or steward tendencies is crucial and provides
important implications for how boards monitor and incentivize CEOs. Agency theory
and stewardship theory are contrasting theories about CEO behavioral intentions (Martin
and Butler 2017). Under agency theory, the agent who engages in economic activities
will make maximum efforts to improve their own effectiveness while the principal will
bear the cost if things go poorly (Ma et al. 2018). While agency doctrine depicts top
managers as individualistic, opportunistic, and self-serving, steward doctrine depicts top
managers as collectivist, pro-organizational, and trustworthy (Davis et al. 1997). Agency
theory implements awards and penalties to govern the agent-like behavior, while steward
theory improves the cooperation between steward and principal through empowerment
(Davis et al. 1997; Van Slyke 2007). Although agency theory provides valuable insights
into governance and has been widely used by researchers, it has faced criticism against it
and its applicability over the years (Turner and Müller 2003). An empirical study by
Joslin and Müller (2016) also shows that strict control prescribed by agency doctrine
does not necessarily improve the success rate of projects, while there is a significant
correlation between the governance style of steward doctrine and project success.

As the project’s responsible organization, the project owner in a Chinese water mega-
project directly accepts the government’s commission with no competition. As govern-
mental entities, the project owner will be held under the principles and benchmarks of
public service and protection, including selflessness, integrity, objectivity, honesty,
explicability, openness, transparency, sense of responsibility, and justice. The main
purpose of these principles and benchmarks is to build trust by influencing individual
and group behavior. The performance of the project’s construction and operation directly
affects the promotion of the senior executives within the project owner. In practice, a
project owner will work diligently on behalf of the government’s interests, in view of the
incentives for completing such a megaproject successfully and attaining great social and
political influence. Thus, a project owner might be antagonistic towards a government’s
high-frequency assessments and audits, believing such measures to be due to extreme
distrust. For instance, a manager who was interviewed expressed a strong dislike for
monthly or even weekly assessments by government officials, considering such overly
detailed assessments to be a waste of time. A common complaint among multiple
companies is that the government prohibits any investment failure, which means that they
must operate conservatively and will sometimes miss lucrative development opportunities.
This situation tends to have a negative effect on future work, changing executives’
behavior from initial steward behavior to agency behavior. Therefore, it behooves the
government to think of the project owner as a dedicated steward rather than a self-serving
agent, and to motivate it to maximize steward behavior for the project benefit. Therefore, a
research context can be offered:

Proposition 1: The initial relationship between government and project owner is princi-
pal and steward, with the common goals of project success and societal welfare, which
requires an environment of trust and cooperation.
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2.2 Complexity of Water Megaprojects and Government - Project Owner
Relationships

What usually distinguishes a water megaproject is not the cost but the complexity
(Pitsis et al. 2018). Complexity is associated with an increased number of unexpected
project changes, which affects the project procurement modes and transaction costs
(Tadelis 2002). Although complexity can be daunting, there is a need to “deal with
complexity,” to determine how organizations respond to complexity (Geraldi et al.
2011).

Governance is considered the art of addressing complexity, the goal of which is to resolve
complexity in order to ensure the ordering and collective action of organizations with low cost
and high efficiency (Jessop 2005; Brahm and Tarziján 2015; Sha 2017:95). In response to
complexity, it holds that enterprises will adopt different organizational modes to adapt to the
environment (Shenhar 2001). However, the complexity in water megaprojects is both exogenous
and endogenous (Pich et al. 2002; Solak et al. 2010). In addition to environmental impacts, water
megaprojects are also faced with complex problems such as the relevance of technical solutions
and the incompleteness of construction knowledge (Brady and Davies 2014; Rolstadås and
Schiefloe 2017). Specifically, complexity in water megaprojects is embodied in structural
complexity and cognitive complexity, including complex engineering schemes, limited aware-
ness of innovative technology and objectives, strong uncertainty from the external environment,
and the participation of numerous stakeholders (Mai et al. 2018). Moreover, since there are high
levels of risk and ambiguity, water megaprojects introduce a lot of complexities, which affect the
organizational characteristics and the design of project governance structure. Therefore, it is
important to study governance mechanisms to create a detailed solution landscape for the myriad
complexities faced by such vast and costly undertakings (Caniëls et al. 2012; Peng et al. 2014;
Brunet and Aubry 2018).

Project complexity is further aggravated when located in the relationship between
government and project owner. In China’s water megaprojects, relational complexities
are characterized by the competing demands of principal-agent and bureaucratic
relationships. This complex coexistence leads to excessive intervention from govern-
ment and excessive political dependence by the project owner. Meanwhile the advan-
tage of a bureaucratic relationship is being better able to manage unexpected changes
than market-contract relationships (Brahm and Tarziján 2015). In addition, the effect
of this complex coexistence on the control rights allocation is even more unusual. The
government as project investor has strong control over the procurement, implementa-
tion, construction, management, and operation of projects, but as the actual operator
and manager, the project owner does not in practice hold substantial control rights.
The project owner believes it should hold more control rights to manage projects in
order to guarantee competitiveness in the marketplace, while the government considers
itself to have absolute control over the whole project to prevent moral hazard
behaviors by the project owner. Therefore, there are divergences between the two
top-level participants, creating problems falling within the scope of project governance
theory. Accordingly, this study offers:

Proposition 2: Through some governing methods, project governance theory can
help to resolve the complexity existing in the relationships between government
and project owner.
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2.3 Control Rights Allocation between Government and Project Owner

Control rights are the core of the power system and governance system. They have a great
impact on performance and have been regarded as an important incentive factor (Shirley and
Walsh 2000). The misallocation of control rights will create negative incentives such as free
cash flow agency and entrenchment effects (Shleifer and Vishny 1989). The allocation of
control rights in projects has been overlooked for a long time but has recently attracted wide
attention and resulted in notable achievements in Public-Private Partnership (PPP) projects.
Francesconi and Muthoo (2006) applied the joint-control method to PPP projects, and
proposed the idea that shared authority is optimal. While the government and PPP private
partners have external relationships, the relationships between government and project owners
are internalized. In a sense, the project owners are an extension of the government’s functional
departments.

Retrospectively, the analogy made in Section 2.1.1 is that the government plays the role of
the board of directors, and the project owner serves as the CEO. Accordingly, the issue of
project control rights (including proposal, approval, implementation and supervision) between
government and project owner has become clearer under this context. In practice, the
government delegates major operation decision-making control rights to the project owner,
but retains final decision-making rights on major issues such as mergers, acquisitions, asset
disposal and executive appointments (Fan et al. 2007). On the other hand, resource-based
theory proposes that the control rights should be held by the knowledge owner, and advocates
that the core resource owner should have the greatest decision-making power (Hoskisson et al.
2018). Furthermore, although the project owner has only mediocre control rights, it has
extremely high psychological ownership (Pierce et al. 2003). Thus, the project owner may
not feel trusted and may show resistance to government intervention. Long-term unbalanced
trust will most likely lead to steward fatigue, which has a negative impact on projects. Project
governance can use structures of authority to allocate resources and coordinate activity in
projects (Pinto 2006). Using trust-based cooperation to improve the power structure, project
governance can arouse the collective responsibility and intrinsic motivation of stewards
(Hernandez 2012). Therefore, this study predicts:

Proposition 3: As an important governing method, control rights allocation can contin-
ually improve the cooperative relationship between government and project owner.

The conceptual model, as it derives from the above literature review, is shown in Fig. 3.

3 Methodology

3.1 Parameters and Rules of Concession Game Model

Game theory provides a framework for promoting cooperation and avoiding the waste of
resources within organizations (JØrgensen and Yeung 1999; Zhi et al. 2018). Overall, the
inconsistency of players’ intentions leads to bargaining between players, which results in
time and negotiation costs, and ultimately increases the transaction costs. Moreover, the
lack of cooperation leads to an indefinite bargaining game, and results in more serious
conflicts and contradictions. The aim of concession game theory is to form an effective
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and widely accepted cooperative mechanism to break the deadlock. According to
JØrgensen and Yeung (1999), a concession game model considers a two-player and
two-stage game and seeks out a starting point which is a non-cooperative and inefficient
Nash Equilibrium (NE) due to competition between the two players. The initial NE of
player i and player j are characterized as,

xNi ¼ argmax ui xi; xNj
� �

xi∈X ij
n o

xNj ¼ argmax uj xNi ; x j
� �

x j∈X j
��� �

Among them, ui is the payoff of player i, which is strictly concave in xi. And xi is the strategic
action of player i and belongs to its strategy space Xi, which is compact and convex. Likewise
for player j.

In a concession game model, the assumption is that the payoffs for both players would
improve if both players choose lower values for their individual actions (JØrgensen and Yeung
1999). Therefore, in seeking out greater returns than their initial NE point, the two players
make concessions in their actions. In the first stage, each player negotiates for the concessions
of the second stage. In the second stage, each player makes concessions based on the
negotiation results. According to the concessions made by the dominant player, the follower
adopts strategies to optimize his/her own benefits.

Let S j∈ 0; xNj
h i

; j∈ 1; 2f g and denote player j’s reduction of his NE action as xNj , namely,

the player j’s concession. And for every unit of concession player j make, player i shall
concede αi times. Therefore, for αi ∈ R+, i ∈ {1, 2} and i ≠ j,

Si ¼ αiS j; αiS j≤xNi
xNi ; αiS j≥xNi

	
ð1Þ

And the rules of the game are as followed.

Rule1. The player who offers the more attractive αi ∈ R+, i ∈ {1, 2} in the first stage will
be the winner. Suppose player i becomes the winner, then player j must accept the
winning αi and has no choose but makes his concession Sj under the winning αi. Player i
makes his concession according to formula 1.
Rule2. Player i’s bidding αi is more attractive and player i will be the winner if
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αiS j

xNi
S j

xNj

>

α jSi
xNj
Si
xNi

⇔αi
xNj
xNi

> α j
xNi
xNj

⇔αi > α j
xNi
� �2
xNj
� �2 ð2Þ

Conversely, player j’s αj is more attractive and player j will be the winner.
In fact, there is a third case in Rule 2, that is, the formulas at both ends of Formula (2) are

equal. Therefore, it is necessary to set up another rule to determine who will be the winner. Let
UL

j denote player j’s maximizing utility respond to a winning αi.

UL
j ¼ U j xNi −αiS j; xNi −S j

� � ð3Þ

Since player j’s concession is based on αi, it can be obtained that Sj = sj(αi). Thus,

UL
j ¼ U j xNi −αis j αið Þ; xNi −s j αið Þ� �

UW
i ¼ Ui xNi −αis j αið Þ; xNi −s j αið Þ� � ð4Þ

Rule3. In the case that the bidding of two players is equally attractive, that is

αi
xNj
xNi

> α j
xNi
xNj
, the winner is determined by who can bring greater overall utility. Play i

will be the winner if the following condition is satisfied.

UW
i αið Þ;UL

j αið Þ
n o

≥ UL
i αið Þ;UW

j αið Þ
n o

ð5Þ

Player i is likely to bid too low in order to win, thus Rule 4 is to avoid an underbidding. In this
case, player j can replace player i as the winner through the second stage’s bidding.

Rule4. If player i wins with an irrational αi which satisfies

UW
i αið Þ < UL

i αi
xNj
xNi

 !2
0
@

1
A ð6Þ

Then player j can replace player i to be the winner with a winning offer αR
j which satisfies

UW
i αR

j

xNj
xNi

 !2
0
@

1
A≤UL

i αR
j

� �
ð7Þ

Moreover, in order to achieve greater utility players, Rule 5 is also needed to avoid both sides
bidding too low. The following numbers are defined to motivate Rule 5.

α0
i ¼ max αi∈Rþ UW

i αið Þ ¼ UL
i αi

xNj
xNi

 !2
0
@

1
A

������
8<
:

9=
;

αm
i ¼ argmax

αi≥αo
i

UW
i αið Þ� � ð8Þ
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Rule5. In the case that player i loses the game with an bidding αs
i and with α0

i < αm
i ,

player j can be the winner with αP
j which can satisfie

UL
i αP

j

� �
≥min UW

i αs
i

� �
;UL

i αs
i

xNj
xNi

 !2
0
@

1
A

8<
:

9=
; ð9Þ

or let player i be the winner with αq
j which is satisfied

UW
i αq

j

� �
< UL

i αs
i

� � ð10Þ

3.2 Concession Game Analysis on Control Rights Allocation

The competition of rights will make organizations perform not for profit and efficiency, which
will greatly increase the transaction costs (Pfeffer 1987:27). In order to create a better
cooperative environment, the government and project owner will agree with the above rules
and begin a concession game. If both sides agree on the concession rules, both of them can
obtain greater returns than the original Nash equilibrium. According to the JY (JØrgensen and
Yeung 1999) model and the BG (Besley and Ghatak 2001) model, this research defines the
original utility functions of the project, the government, the project owner are Y1, Y2, and Y.

Y 0
1 ¼ A1x01−B1 x01

� �2
Y 0
2 ¼ A2x02−B2 x02

� �2
Y 0 ¼ Y 0

1 þ Y 0
2 ¼ A1x01−B1 x01

� �2 þ A2x02−B2 x02
� �2 ð11Þ

Among them, the variable x means the control rights portion, and x01 ¼ π; x01 þ x02 ¼ 1.
Coefficient A is a utility coefficient without considering the losses caused by competition of
control rights. Coefficient B is a limiting coefficient that reflects the cost of competition of
control rights. According to the preceding concession rules designed by JØrgensen and Yeung,
and assuming that government is the loser of the negotiation with a reduction of s1, the utility
function turns into Formula 12. The reductions s1 can also be calculated out.

Y 1R ¼ A1 x01−s1
� �

−B1 x01−s1
� �2 þ A2 x02 þ s1

� �
−B2 x02 þ s1

� �2 ð12Þ
Similarly, if government is the winner, then its utility function and the reductions are
respectively as follows.

Y 2R ¼ A1 x01 þ s2
� �

−B1 x01 þ s2
� �2

þ A2 x02−s2
� �

−B2 x02−s2
� �2

ð13Þ

When the following conditions are satisfied, the purpose of this concession game is realized.

max Y 1R� �
max Y 2R� �

Y 1R > Y 0; Y 2R > Y 0

Y 1R
1 ≥Y 0

1; Y
1R
2 ≥Y 0

2
Y 2R
1 ≥Y 0

1; Y
2R
1 ≥Y 0

1

8>>>><
>>>>:

ð14Þ
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Because of the symmetry between games, only the first case is calculated here. In order to
achieve the common goal of maximizing the total utility of the project, the extreme point of
function Y is selected. Thus, s1 can be calculated out.

s1 ¼ 2B1 þ 2B2ð Þπ− A1−A2 þ 2B2ð Þ
2B1 þ 2B2

ð15Þ

The changes of utility function Y along with π are shown in Fig. 4, from which we can find out
that concessions can increase the total utility, but restrictions on excessive concessions make s1
within a certain range feasible.

More specifically, excessive concessions will not be encouraged but restricted here.
Moderated concessions will help to improve project value and create a governance environ-
ment of mutual trust and cooperation. In addition, by considering redistributing the added
project value, the utility of government and project owner may also be enhanced.

3.3 More Intuitive Cases

Suppose that the government and project owner agree on seeking concession equilibrium to
resolve the problem of control rights allocation. To obtain such equilibrium, this part begins
with the derivations of project value with government as a loser and project owner as a winner.

Choosing the parameters as A 1 = 12, A2 = 10, B1 = 4, B2 = 5 yields the initial, non-
cooperative outcome in which:

Y 0
1 ¼ 12π−4 πð Þ2

Y 0
2 ¼ 10 1−πð Þ−5 1−πð Þ2 ¼ 5−5 πð Þ2
Y 0 ¼ Y 0

1 þ Y 0
2 ¼ 5þ 12π−9 πð Þ2

ð16Þ

Further, the outcome after concession game and its extreme point are obtained as:

Y 1R ¼ 5þ 12 π−s1ð Þ−9 π−s1ð Þ2 ¼ 9 ð17Þ
The trends of Y with the change of x are shown in Fig. 5(1). Obviously, after the concession
game, the balanced project value has been improved.

And then, this research derives the payoff profile of government as a winner and project
owner as a loser. Choosing the parameters as A 1 = 8, A2 = 10, B1 = 3, B2 = 2 yields the non-



cooperative outcome and the cooperative outcome. The trend of Y with the change of x in this
situation are shown in Fig. 5(2). Although the trend is different from Case 1, the balanced
project value is still increased.

Y 0
1 ¼ 8π−3 πð Þ2

Y 0
2 ¼ 10 1−πð Þ−2 1−πð Þ2 ¼ 8−6π−2 πð Þ2
Y 0 ¼ Y 0

1 þ Y 0
2 ¼ 8þ 2π−5 πð Þ2

Y 2R ¼ 8þ 2 πþ s2
� �

−5 πþ s2
� �2

¼ 8:2

ð18Þ

Moreover, the added percentages of project value in two cases are also calculated out as shown
in formulas (19) and (20). Obviously, no matter who the winner is, the project value can be
improved by 12.50% and 11.82% on average. It also implies that these are the gains that can be
redistributed by government and project owner, and thereby increase the utility of both sides.

RA1 ¼ MaxY 1R−∫10Y
0dπ

∫10Y
0dπ

¼
9−∫10 5þ 12π−9 πð Þ2

h i
dπ

∫10 5þ 12π−9 πð Þ2
h i

dπ
¼ 12:50% ð19Þ

RA2 ¼ MaxY 2R−∫10Y
0dπ

∫10Y
0dπ

¼
8:2−∫10 8þ 2π−5 πð Þ2

h i
dπ

∫10 8þ 2π−5 πð Þ2
h i

dπ
¼ 11:82% ð20Þ

Fig. 5 (1) Outcome trends among the first game case. (2) Outcome trends among the second game case
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4 Results and Discussion

This research studied an intriguing project organization: project owner in China’s
water megaprojects, which was closely introduced in Section 2. In a water megaproj-
ect, the project owner is both a governing subject and a governed subject, while
having a crucial impact on project governance structure. This study highlights how to
govern the complex relationship between government and project owner. It is
established that project governance can improve project value and the quality of
working relationships between the government and the project owner through a
method of control rights allocation. A concession game was applied to solve the
problem of control rights allocation and verify previous theoretical conjectures. The
game has a cooperative spirit in the sense that moderated concessions will help to
improve project effectiveness and create a governance environment of mutual trust,
enhancing the utility of each individual by redistributing the added value.

A number of conclusions can be drawn from this study. Firstly, there are some theoretical
inferences:

& Initially, the government and project owner are more inclined toward the principal-steward
relationship. Therefore, it is possible and imperative to build a governance environment
with increased trust and cooperation, to respond to the common goals of environmental
responsibility, project success, and social welfare.

& Complexity is a distinguishing feature of water megaprojects. It exists in the top-
level governance structure and is further aggravated in the relationships between
government and project owner. As its central goal, the methods of project gover-
nance can allow practitioners to resolve the myriad complexities of such complex
and costly undertakings.

& By allocating control rights, project governance can coordinate activity and distribute
resources within projects. Moreover, a trust-based allocation method arouses the collective
responsibility and intrinsic motivation of stewards, which then continually improves the
cooperation between government and project owner.

Conclusions can also be drawn from the model analysis:

& The concession game theory provides a cooperative spirit in the sense that a
bilateral reduction in actions is preferred by both players. YR can achieve a larger

value than Y0 in a certain range (0, A1−A2þ2B2
2B1þ2B2

), that is, the concession equilibrium

improves project value, and further, enhances utility of government and project
owner by redistributing the added value.

& As shown in Fig. 4, with the decreasing of Y0 and YR, they cross each other in an
allocation value, and then show the opposite trend. This trend means that excessive
concession cannot effectively improve the project efficiency, so the unreasonable conces-
sions for allowance will not be encouraged.

& Although concession strategy does not necessarily lead to Pareto optimality of government
and project owner, it can certainly lead to Pareto upgrading by redistributing the added part
of project value, thus the worth of cooperation can be reflected.
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5 Conclusion and Limitations

This study offers a new perspective on governing inter-organizational relationships. Further-
more, our findings offer some helpful recommendations for improving the cooperative spirit
valued by stakeholders in the future megaprojects. Likewise, it validates control rights
allocation as an effective governance method for enhancing project value and cooperative
relationships, both important topics in the research and practice of project governance. These
findings contribute to the research literature concerning control rights allocation in public-
private partnerships and the governance of politically connected project leaders. As well, it
serves as a starting point for future empirical analyses of the implications of control rights
structure for megaproject success.

The particular setup involved in this study also poses certain limitations. While mightily
eliminating this localism, this study is necessarily constrained in its focus on projects located in
China. Such a special institutional background in China greatly determines or influences the
design of project governance structure, and then affects the effect of project governance. Thus,
global and extensive research in the future will be urgent and more meaningful. Besides,
research addressing topics of ecological import in water megaprojects are more relevant than
before given the Covid-19 situation. Achieving a balance between economic and social
considerations, and to view them as serving the same societal goals, is crucial to future
development policy for water megaprojects. Moreover, organizational behavior is more
complex and will bring about dynamic evolution in project processes. Thus, a temporal and
dynamic examination of project governance regimes may be a focus of future research.
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