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Abstract 

In China, PPP (Public-Private Partnership) models are widely applied in the 

construction of urban infrastructure and public projects since 2014. B2G (Business 

to Government) relationships play an important role in realizing the market-

oriented allocation of resources and promote the resilient development of urban 

communities under PPP models. Large numbers of literatures believe that B2G 

relationships are prone to induce and lead to corruption. The aim of this paper is to 

build a quantitative evaluation for corruption in urban community PPP projects 

from the perspective of B2G relationships. Based on the survival analysis and 

empirical cases methods, it constructs a corruption relationship analysis to further 

explore the essence of B2G relationship. The results show that B2G is to carry out 

relationship activities before the PPP project launched, mainly targeting key 

personnel in important departments selectively, and the duration of the relationship 

mostly depends on the acquaintances and department classes that have a protective 

effect on the incubation time of corruption behaviours. Therefore, although the local 

government has increased its anti-corruption efforts, it’s necessary to consider the 

negative effects of B2G relationships system and take significant measures when 

governing PPP project corruption behaviours.  

Keywords: B2G (Business to Government), Incubation time of corruption 

behaviours, PPP (Public-Private Partnership), Project corruption 

behaviours, Survival analysis. 
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1. Background 

As the largest emerging market country, China's total social investment has increased 

year by year in recent years. Especially, the PPP (Public-Private Partnership) models 

are widely applied in the construction of urban infrastructure and public projects [1]. 

The introduction of the PPP model aims to give full play to the endowments of 

government departments and private capital to improve the quality and efficiency of 

public service supply, maximizing public interests finally.  

As an important interface between government management and market 

transactions, the PPP model is an important tool for the government to quickly realize 

the market-oriented allocation of resources and promote the resilient development of 

urban communities [2]. According to the data from the PPP Centre in China, there 

are currently 13,554 PPP projects, investing 16.37 trillion yuan, covering many 

industries such as water conservancy, ecological protection, transportation, municipal 

engineering, medical and health care, affordable housing, and education [3]. 

However, due to various factors in reality, some government leaders are prone to 

deviate from its purpose and function when implementing PPP projects deliberately, 

resulting in many corruption risks in PPP projects, such as information disclosure, 

function performance, bidding, system implementation, official corruption [4]. As a 

cooperative relationship, B2G (Business to Government) relations are a common 

behaviour in urban community commercial activities, as well as a prominent feature 

of the PPP model [5]. It’s like that the two sides of a coin, B2G relations have an 

obvious "double-edged sword effect", with both good and bad sides.  

In the current context of slow economic development, corruption behaviours have 

become an important channel for establishing B2G relations to obtain high-value 

resources that are important to the corporates’ development [6]. It has become a "big 

pie" in the eyes of some people that the PPP projects for the resilient development of 

urban communities involve investments of hundreds of millions of yuan [7].  

In order to ensure corruption safety under the PPP model and cover up abnormal 

interest transfer behaviours, the deformed relationship between the government and 

business has become an important carrier and medium for the occurrence and 

spread of corruption behaviours [8]. It has become a common "free-riding" 

behaviour and a driving force for corruption for some companies, illegally 

obtaining PPP projects through B2G. They even depend on B2G relationship-based 

corruption as a strategic tool for corporate operations. The corruption actors design 

these B2G relationships as an operating mechanism that is conducive to corruption. 

The B2G relationship not only stimulates the occurrence of corruption but also 

plays an indispensable part of project corruption under the PPP model.  

Manipulating public project bidding through B2G relations has become the 

"key" for wealth for some people and is becoming a serious "social epidemic" [9]. 

It is found that approximately $2 trillion disappears from global public procurement 

budgets each year [10], and Transparency International (TI) estimated that losses 

for corruption account for 10% to 25% of the value of public procurement contracts, 

with extreme cases accounting for up to 50% [11]. Therefore, based the perspective 

of B2G relations, is crucial to conduct the research and analyse the causes of project 

corruption under the PPP model, realizing the goal of optimizing the business 

environment for sustainable and resilient urban development. 
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2. Literature Review 

China is a society that values relationships in the Chinese cultural context, which the 

relationships are a complex social concept [12]. It’s believed that relationships refer 

to objective connections between people or that relationships are a practice, including 

gift exchange, favours and banquets, and promoting interpersonal communication 

[13]. Among the many types of relationships, business relationships refer to the use 

of other people's power to obtain political or economic benefits [14].  

In China, it is very difficult to conduct business activities without relationships 

[15]. Business relationships can be further divided into two types according to the 

different groups involved in the relationship: B2B(business-business) and 

B2G(business-government) [16]. Both parties in the relationship are 

businesspeople in the former, while one party is a business person and the other is 

a government official in the latter one [17]. This article focuses on the analysis of 

B2G relationships. 

PPP (Public-Private-Partnership) is a new public service supply model that 

China has been promoting since 2014 widely [18]. PPP has achieved unprecedented 

development in China during the last decade. As a new public service supply 

model, PPP emphasizes strengthening the whole process cooperation between 

government and private capital in the process of providing public services, and it 

designs B2G cooperation in a series of standard and transparent process rules [19].  

Since the core elements of PPP are very consistent with the dual connotations 

of the new B2G relationship of being both "close" and "clean", PPP has become an 

ideal practical vehicle for implementing the new B2G relationship [20].In practice, 

as a complex and sensitive connection between business and government, the B2G 

is so-called "relationship capitalism" [5]. The development of relationships in 

China has a long history, especially in the current situation where various social 

relationships are intertwined and complex, the importance of relationships to the 

spread of corruption has become increasingly prominent. It has also been a topic of 

heated debate among the public and academic circles.  

The relationship between government and business is not a simple private 

relationship between the government and enterprises, but a concentrated reflection 

of the economic status quo, political system, social environment, and market 

competition, and its role in resource allocation is limited by the external 

institutional environment in which the enterprise is located.  

Although B2G relations have opened a "green channel" for related enterprises and 

greatly eased the pressure of market competition. While obtaining resources for 

enterprises, B2G relations can also impose heavy burdens and negative impacts on 

enterprises [21]. It’s found that B2G relations easily lead to contracts being obtained 

by companies that are not the best, which leads to inefficient public procurement and 

generates additional transaction costs. What worse, it in turn has a negative impact 

on the expected social welfare and public interest of public procurement. 

Compared with enterprises in developed and mature market economies, countries 

have higher levels of corruption with backward economies and lack of institutions. 

Seeking corruption media such as political and business relations to promote 

corporate growth is an important feature of enterprises in developing countries [22]. 
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It believes that the relationship rules are deeply rooted in China, compared with 

other countries. China is more inclined to conduct business activities through 

"informal" B2G relations, which fits the traditional Chinese interpersonal 

communication model. During the country's economic transformation, many 

resources are still under the control of local governments [23]. It can easily obtain 

resources and make these resources more efficient by maintaining good relations 

with local government officials, which provides a lot of opportunities and 

motivation for enterprises to engage in project corruption under the PPP model. 

In general, project corruption under the PPP model is extremely harmful to 

economic and social development. There is even a saying in the industry that “if 

corruption is not eliminated in public works procurement, corruption will eliminate 

public works procurement”, which is a “failure of the system” [24].  

In addition, as a typical "non-market failure", project corruption under the PPP 

model is a complex system involving many factors [25]. Once a strong reverse 

elimination incentive mechanism of "bad money driving out good money" is 

formed, the corruption behaviours will be deeply embedded in economic, political 

and social situations until it evolves into a highly organized action [26]. Finally, 

"power hunting" is an important driving force behind the rampant and widespread 

project corruption under PPP model in China [27]. A quantitative analysis of 

corruption in public engineering bidding based on 90 typical cases is conducted 

[15], the results show that the establishment of B2G relations is highly selective, 

with a focus on key officials mastering the public resources, especially the heads 

of various departments.  

In these relationships, the actors seek power rather than friends to enter a power-

centred network and enjoy monopoly rents and support [28]. It will induce to gain 

the power of the tenderer to manipulate the bidding activities, thereby satisfying 

their needs for more power and wealth. B2G relationships have become an 

important way to obtain resources and information, while also becoming 

synonymous with corruption and other unethical behaviours such as nepotism, 

bribery and fraud [29]. 

Although B2G relationships are generally believed to contribute to the 

occurrence of corruption, few studies have explored in depth the mechanisms by 

which relationships breed corruption. Existing studies have mostly focused on the 

impact of B2G relationships on business activities, and only a few papers have 

discussed the occurrence and development of relationships. Overall, understanding 

on the negative impact of B2G relationships is still very limited. How to 

normatively analyse the impact and connection between B2G relationships and 

corruption is an issue that needs to be urgently addressed. The aim of this article is 

to build a quantitative evaluation for corruption in urban community PPP projects 

from the perspective of B2G relationships. The objectives are as follows: 

• Discover the evaluating index with literature reviews on corruption between 

PPP projects and B2G relationships. 

• Identify the corruption indicators influencing the urban community PPP model 

through collecting empirical cases from China Judgements Online. 

• Reveal the essence of B2G relationship with data analysis and conclusion 

conducted. 
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3. Methods 

Since the B2G relationship is utilitarian, it needs to be constantly maintained and 

consolidated. Most B2G relationships play three roles in corruption: information 

asymmetry, facilitating corrupt transactions, and guiding the establishment of 

behavioural norms that lead to corrupt tendencies. The “money-relationship-power-

corruption” model is proposed [30] (Fan, 2002), which constructed the connection 

between corruption and relationships. That B2G relationships are the medium 

connecting business people and government officials, which business people rely 

on the power of government officials and make money as a carrier to build corrupt 

relationships, showing the nature of B2G corrupt relationships.  

The model constructs the connection between B2G corruption and the power 

and explains the mechanism of B2G relationship in theory. But it is just a simple 

model from a macro perspective and does not show the deep-level characteristics 

of the connection between relationship and corruption. In view of this, this paper 

will solve the shortcomings of current research by constructing a new corruption 

relationship model and empirically study the construction process and 

characteristics on B2G corruption relationship. 

3.1. Establish the corruption relationship model 

Although the “money-relationship-power-corruption” model reveals the nature and 

internal logic of B2G corruption relationships and the role of B2G relationships in 

corruption, there is no further analysis on the process and stages of the occurrence 

of corruption relationships. A relationship development process model is proposed 

based on the business relationship level [31]. The model divides the relationship 

into three stages: the initial stage of the relationship, the stage of relationship 

establishment and maintenance, and the stage of relationship utilization.  

The relationship development process model can make up for the above 

shortcomings and analyse the occurrence process of business relationships from a 

dynamic perspective. The combination of the two model will be able to reveal the 

essence of B2G relationships from a macro perspective, as well as and explore the 

binary relationship construction process of B2G corruption relationships from a 

micro perspective. Therefore, abstracted from the two model, this paper constructs 

a corruption relationship analysis model with three stages, as shown in Fig. 1.  

In the initial stage of the B2G corruption relationship, the actor is concerned 

about choosing what type of official to establish a relationship with; in the 

relationship establishment and maintenance stage, the actor needs to pay attention 

to three issues as relationship form, establishment time, and medium. The 

relationship form emphasizes the principle of relationship selection, the 

establishment time focuses on when to establish the B2G relationship, and the 

medium mainly analyses how to establish the B2G relationship. The core content 

of the relationship utilization stage is the subsequent content after the B2G 

relationship is utilized, whether to continue or interrupt the relationship. 

3.2. Research method 

According to the corruption relationship analysis model, survival analysis is used 

to further analyse the impact of the various influencing factors on the incubation 

time of corruption from the empirical cases. Survival analysis is mainly used to 
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study the laws of survival status of the population, the changing trends of survival 

rate curves [32]. With the expansion of research, its application areas have 

gradually expanded from traditional research fields to other research fields. This 

paper uses the survival analysis method to study the incubation period of corruption 

and its influencing factors. 

  

Fig. 1. The corruption relationship analysis model. 

In terms of analytical functions, survival time is often expressed by survival 

function and hazard rate function, which the hazard function is the core function. 

Survival function is also called cumulative survival function, which is the 

probability that the individual's corruption latency time is longer than “t”. The 

hazard function refers to the conditional probability that an individual will be 

caught for corruption within a unit time (t, t+∆t) in the future under the condition 

that the individual is lurking for corruption at time “t”. 

First, set “T” as the corruption incubation time. “T” is a discrete random 

variable, and takes the value 𝑡𝑖 i=1,2,…, n. Then set S(t) as the survival function of 

“T”, which means the probability that the corruption incubation time is “t”. S(t) is:  

𝑆(𝑡) = 𝑃(𝑇 ≥ 𝑡) 
𝑇ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑜𝑝𝑙𝑒 𝑖𝑛 𝑖𝑛𝑐𝑢𝑏𝑎𝑡𝑖𝑜𝑛 𝑝𝑒𝑟𝑖𝑜𝑑 𝑖𝑛 𝑡𝑖𝑚𝑒 "𝑡"

 𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑟𝑟𝑢𝑝𝑡 𝑝𝑒𝑜𝑝𝑙𝑒 𝑎𝑡 𝑡ℎ𝑒 𝑏𝑒𝑔𝑖𝑛𝑛𝑖𝑛𝑔
                       (1) 

In addition, set h(t) as the risk function, which means the probability limit 
of corruption being investigated for an observed object with a corruption 
latency of “t” from “t” to “t+∆t”. The calculation formula is: 

ℎ(𝑡𝑖) =𝑃𝑟 𝑃𝑟 (𝑡 =
𝑡𝑖

𝑇
 ≥ 𝑡𝑖) =

𝑝(𝑡𝑖)

𝑆(𝑡𝑖−1)
, 𝑖 = 1,2, … , 𝑛                                             (2) 

In terms of analysis methods, the Cox regression model is used to evaluate the 

effect of covariates on the risk function without making assumptions about the 

specific analysis of survival time. For convenience, the transformation form of the 

Cox model is used: 

𝑆(𝑡|𝑍) = 𝑆0(𝑡) 𝑒𝑥𝑝 𝑒𝑥𝑝 (𝛽′
)                                                                                 (3) 

The 𝑆0(𝑡) is the basic survival function. The main purpose of the Cox model is 

to determine the value of β, which can be regarded as the weight of “Z” influence 
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on the hazard function. If 𝛽 > 0, it means that “Z” is positively correlated with the 

hazard rate, and Z is a risk factor. If 𝛽 < 0 , it means that “Z” is negatively 

correlated with the hazard rate, and Z is a protective factor. If 𝛽 = 0, it means that 

“Z” is zero correlated with the hazard rate, and Z is an irrelevant factor. 

4. Case Analysis 

The empirical cases were selected legally from the official website named China 

Judgements Online, which were open access without private and confidential 

aspects. By inputting the keywords "criminal case" and "PPP" and "construction" 

and "corruption" into searching, 46 relevant judgments were obtained. According 

to investigation on the characteristics of the corruption in the cases, 46 cases are 

collected for further research and analysis. The research analyses the legal 

empirical cases during 2014 to 2022. Based on the research needs, the information 

of corruption crime cases is standardized following Table 1. 

Table 1. The list of variables. 

Type Variables The definition of variables 

Incubation 

time 
Time incubation time of corruption 

Individual 

characters 

Money 

Amount class of corruption: less than 0.5 

million=1, 0.5-1 million =2, 1-5 million =3,5-10 

million =4, more than 10 million =5 

Age Age while arrest 

B2G 

characters 

Forms Fors: acquaintance-l，stranger-2 

Length Length: temporary=1, Long-term =2 

Other 

characters 

Post 

Post level: Grassroots (Section Level)=1, 

Middle level (department level)-2, 

Senior level (department level and above)-3 

Dept Dept type: owner=1，administrative-2 

It will conduct a survival analysis on the incubation time of corruption. 

Considering the comprehensive and common characteristics of corruption in PPP 

projects, it concentrates on the factors that represent mostly and analyse 

conveniently. First, the influencing variable indicators are limited in Table 1. This 

article focuses on the influencing factors of the incubation time of corruption of 

officials in B2G relationships, including individual characteristics of officials, 

relationship characteristics and other characteristics, as shown in Table 1.  

The indicators selected from the individual characteristics are the level of 

corruption amount and the age at the time of the incident. The indicators selected 

are post level and department category. In terms of relationship characteristics, the 

B2G relationship of the same official can exist in multiple forms, or two types of 

relationship time limits can exist at the same time. This paper uses 0-1 variables for 

the different relationship forms and relationship time length in Table 1. If this type 

of relationship exists in the case, the value is set to "1", otherwise it is "0"; the 

variables are specifically set as: acquaintance relationship, stranger relationship, 

long-term relationship and temporary relationship.  

In summary, the dependent variable is the corruption incubation time, and the 

independent variables are 3 categories and 7 indicators. The minimum requirement 
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of survival analysis is that the number of variables is 5-10 times the sample size. 

This paper meets the requirements. The following will use SPSS 26.0 to analyse 

and study the relevant data. 

This uses the Cox regression analysis model to conduct a significance analysis 

of the influencing factors of the corruption incubation time, based on the Wald 

statistic and tests the results at a significance level of 0.05. The test results show 

that there is a significant regression relationship between the corruption incubation 

time and other factors, and the model has good fit. In order to test the selected 

indicators that can significantly affect the corruption incubation time, the 

significance level of the exit model set 0.10, and the variables with no significant 

effect on the dependent variable are eliminated. After calculation, the variables and 

their related parameter indicators are shown in Table 2. 

Table 2. The incubation time of corruption in the Cox regression. 

Variable B SE Wald Sig. Exp(B) 

money -0.116 0.190 0.375  0.890 

forms -1.470 0.456 10.411 0.540 0.230 

length -0.575 0.470 1.495 0.001 0.563 

Post   2.255 0.221  

Post(1) -0.349 0.912 0.147 0.324 0.705 

Post(2) 0.832 0.816 1.040 0.702 0.435 

Dept 0.487 0.410 1.413 0.308 1.628 

Table 2 shows the variables that were finally included in the Cox model analysis 

and the corresponding test results. It can be seen that 5 indicators among the 

selected variables finally entered the model and met the significance requirements 

of the model. In Table 2, exp(β) is the relative risk size. If it is less than 1, it means 

a protective factor, and if greater than 1, it means a risk factor. In this paper, it is 

less than 1, it means that the variable has a reverse impact on the corruption 

incubation time. The analysis results show that if the exp(β) values of 4 indicators 

are less than 1, then all these 4 variables are protective factors. To sum up, the 

survival function expression of the Cox model is: 

𝑆(𝑡) = 𝑆0(𝑡)𝑒−0.116𝑚𝑜𝑛𝑒𝑦−1.470𝑓𝑜𝑟𝑚𝑠−0.575𝑙𝑒𝑛𝑔𝑡ℎ−0.349𝑝𝑜𝑠𝑡1−0.832𝑝𝑜𝑠𝑡2+0.487𝑑𝑒𝑝𝑡 

Through the Cox regression analysis of the corruption incubation time, it is 

found that the corruption incubation time is longer, and the influencing factors are 

diverse in the PPP project stage. Other types of relationships, such as temporary 

relationships and long-term relationships, are more manifested as the relationship 

strategies adopted by both parties when engaging in corruption. These relationship 

methods facilitate each other's corruption and are "mediating" factors in corruption 

and cannot affect the corruption incubation time. 

5. Conclusion  

Taking B2G relationship in PPP project corruption as the research object, this paper 

constructs a corruption relationship analysis model to explore the B2G relationship 

involved in corruption. The empirical cases show that many PPP project 
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corruptions are induced by B2G relationships and have been carried out before the 

PPP project starts, which allows both parties to have time to formally ensure that 

the PPP project complies with legal provisions.  

In order to carry out corruption, the perpetrators establish B2G relationships to 

achieve the transfer of corruption benefits. It reveals that the essence of B2G 

relationships is power-for-money transactions, and that corruption is covered up by 

covert means. When it comes to relationship development, corrupt actors are better 

to establish B2G relationships with acquaintances. Since corruption in PPP projects 

faces the risk of being punished, B2G is prone to choose acquaintances and 

establish relationships with core officials in important departments. 

In view of this, when governing corruption in PPP projects, it should improve 

the supervision and management of power, update the effectiveness of information 

to establish a sound project supervision and governance system. Removing the soil 

on which B2G relationships depend, it can truly eliminate the impact of 

"relationships" on PPP projects. It should also make great efforts to address the 

negative effects of informal systems and various "hidden rules" in the management 

of PPP projects, pay more attention to prevent relevant actors using "relationships" 

as a "cover" to carry out various corrupt activities.  
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