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Abstract 
Purpose – Public Private Partnerships (PPPs) have emerged in developing countries, such as 
China, as a ubiquitous means by which government procures needed infrastructure. In this 
regard, they have been much studied. However, due to their long concession period, running 
into decades, few have run their full course into the transfer phase (TP) in which the PPP 
concession reverts from the private entity back to the public. In China, this is about to change 
as many PPPs approach their TP. The purpose of this paper is hence to comprehensively 
investigate the TP of PPPs in China.  
Design/methodology/approach – A three-part methodology was undertaken to achieve the 
research purpose. Extensive literature review was first conducted to analyse the status quo of 
the transfer management regime in China, followed by the identification of critical challenges 
and the exploration of solutions via studying the TP of the Chengdu No. 6 Water Plant B Project 
– the first PPP in China’s water sector to reach the TP. Research procedures and outcomes were 
hierarchically visualized by using Integration DEFinition language 0 (IDEF0) method. 
Findings – The current transfer management regime of PPPs in China’s water sector is deficient 
in many aspects. Based on the insight into the practice, a generic transfer process model (GTPM) 
with hierarchical structure process and sub-processes serving as a dynamic framework transfer 
model with self-evolution nature, is developed to facilitate the successful transfer of the PPP 
utility. 
Originality/value – To the authors’ best knowledge, this is the first attempt to systematically 
probe the TP of PPPs. The findings of this paper are hopefully to instruct government and PPP 
practitioners alike on mechanisms for smoothing the TP of further PPP projects ending their 
concession period. 
Keywords Public-private partnership; water sector; China; Transfer phase; Dynamic 
framework transfer; IDEF0; Process model; Case study 
Paper type Case study 

 
Introduction 
Unlike traditional means of developing infrastructure projects, a public-private partnership 
(PPP) is characterized by a long-term (10 to 30 years in China) contractual relationship between 
government and private party. Its lifecycle can be generally divided into different phases that 
involve varying tasks and outcomes. For instance, at the project identification phase, a risk 
allocation strategy should be considered  [Li et al., 2005, European Investment Bank (EIB), 
2012] , while at the project procurement phase, the focus will shift to the selection of an 
appropriate concessionaire (Zhang, 2004a, El-Mashaleh and Minchin, 2014). For PPPs 
contracted on specific models such as build-operate-transfer (BOT), transfer-operate-transfer 
(TOT), etc., the last phase centers on the transfer of the project back to the government; the 
transfer phase (TP). Such kinds of PPPs are the majority, especially in China, where more than 
80 percent of existing PPPs were developed on the BOT model (Cheng et al., 2016). 
Consequently, for these PPPs, projects will be transferred back to the government at the expiry 
date. Simply, for most PPPs in China, the transfer phase (TP) will inevitably occur at the end 
of the contract term.  

According to World Bank (2016), the government and its private partner need to 
simultaneously manage a variety of complex tasks within the relatively short period of the TP. 



They should consider, for instance, the selection scheme of the new operator, the resources 
required to manage the transfer, the condition of the project assets, along with the feasibility of 
the overhaul plan, etc. Moreover, the government must consider the performance management 
regime as the on-going long-term sustainability of the project will cease to be the concern of 
the private partner. Considerations include the transfer of intellectual property rights and 
technology, and the appropriateness of staffing. Yet most practitioners lack experience in 
handling the multiple tasks of the TP, which in turn results in a problematic and costly transfer 
process (World Bank, 2016). Thus, the continuity and quality of the product or service may not 
be guaranteed, which may escalate to public disquiet due to falling service quality and 
disruptions.  

A further complication is that there is little guidance in the literature advising practitioners 
on how to deal with the TP. Although much PPP research has focused on distinct PPP phases 
– such as project identification (Heravi and Hajihosseini, 2012, Grimsey and Lewis, 2002), 
project preparation (Van Buiten and Hartmann, 2015, Shen et al., 2007), project procurement 
(El-Mashaleh and Minchin, 2014, Zhang, 2004b), and, procurement implementation (Ho, 2006, 
Verweij, 2015) – the TP remains an area neglected by academia (Bao et al., 2018). Nevertheless, 
governments and institutions alike have gradually come to realize the significance of the TP as 
a growing number of PPPs reach their concession expiry period. Indeed, in China, the Ministry 
of Finance (MoF) has recently specified in its official PPP guideline that “the form of transfer, 
compensation mode, items of transfer and transfer standard etc. should be clearly stipulated in 
the contract” (MoF, 2014). Some widely used PPP reference guides, such as World Bank 
(2016), World Bank (2014) and EIB (2012) etc., also propose suggestions on TP management. 
Nevertheless, these suggestions are frequently impractical, speaking broadly and theoretically, 
without accounting for specific regional realities.   

The objective of this paper is thus to identify main problems in an actual TP, as well as to 
recommend practical solutions, on the basis of a comprehensive description of the steps 
undertaken in the TP. The research outcomes aim at answering the following questions: 

 
(1) What is the status quo of the transfer process of China’s water PPPs? 
(2) What are the deficiencies of the current transfer system in China?  
(3) How can these deficiencies be addressed in order to better manage future transfer? 
 
This paper uses an Integration DEFinition language 0 (IDEF0) method to build a generic 

transfer process model (GTPM), able to visualize the entire process of the TP. The model has 
a hierarchical structure in which critical transfer steps, factors, as well as information and 
material flows, are identified, along with connections to other phases and processes of the PPP 
delivery system. The case used is the Chengdu No. 6 Water Plant B Project (hereinafter referred 
to as the Chengdu Project), located in South-west China. As such, the research outcomes are 
specifically pertinent to the Chinese context, especially to China’s water PPPs, which make up 
the largest portion of all existing PPPs in China (Cheng et al., 2016).  

The findings of this paper contribute to the body of knowledge in the PPP field, and offer 
insights into the smooth transfer of water PPPs in China. The modeling approach used in this 
paper may also be duplicated by researchers focusing on other developing localities as a means 
to understand and address similar issues in the long-term PPP lifecycle. 



The following sections contain: (1) methodology; (2) status quo of transfer: the “as-is” 
model; (3) optimizing transfer: the “to-be” model; (4) dynamic management framework for 
transfer. The final section summarizes the main conclusions. 

 
Methodology 
Research Process 
The research follows three steps: (1) designing the “as-is” model; (2) identifying challenges; 
and (3) designing the “to-be” model (see Figure 1). The methodology is three part, utilizing 
literature review, IDEF0, and case study.  

As a foundation to this study, the status quo of TP in China was analysed and visualized 
in an “as-is” model. To reflect the transfer status quo as accurately and completely as possible, 
data from various sources were collected. The national PPP guideline of China [i.e. MoF (2014)] 
was adopted to identify the basic elements of the as-is model. Other sources such as government 
documents and circulars, industry reports, literature, were also consulted to complement the 
data needed for modeling. Those elements were then processed using IDEF0 which was 
selected as the modeling tool, and which is explained more fully in following sub-sections.  

[Please insert figure 1 around here] 

The second step was to identify critical challenges of the current transfer system in China via a 
case study. Utilizing case study to test the IDEF0 model is validated by many researchers; e.g., 
Bevilacqua et al. (2012) remodeled the emergency management process, and Sugiyama et al. 
(2006) designed a chemical recycling process. Following this established precedent, this paper 
observed the transfer of the Chengdu Project, in order to identify deficiencies of the as-is model. 
The Chengdu Project lies in Chengdu city, Sichuan province, China, and was launched in 1996 
under a “National Experimental BOT Program” initiated by the central government. 
Subsequent to an international bidding process, the Chengdu Génénerale des Eaux-Marubeni 
Waterworks Co., Ltd. (CGMW) was established as the special purpose vehicle (SPV) in 1999 
and immediately embarked on the project implementation. The concession period was 18 years, 
including 2.5 years for construction and 17.5 years for operation. Its treated water was off-taken 
by Chengdu Waterworks General Company (CWGC), a local state-owned utility company. The 
TP of the Chengdu project started in August 2015, when the transfer committee was established, 
and officially ended on 10th August 2017, when the plant was transferred back to the Chengdu 
municipal government (CMG). Table 1 shows key project details. 

[Please insert table 1 around here] 

The Chengdu Project was an ideal case for research given that this project is the first, and to 
date, only water PPP that has been transferred back to the government. Moreover, previous 
authors have been actively monitoring this project since its inception phase, resulting in a 
comprehensive body of published work on the project regarding its pre-TP performance  (Chen, 
2009, Chen and Doloi, 2008, Chan et al., 2005, Chan et al., 2015). Apart from the data presented 
in earlier studies, the concession agreement, minutes of transfer committee meetings, and other 
documents pertinent to the project, were thoroughly scrutinized in order to capture any possible 
information in connection with the transfer. Additionally, during the TP, on-site and telephone 
interviews were carried out over five occasions (3 August 2015, 20 February 2016, 9 May 2016, 



9 May 2017 and 15 September 2017) to elicit points of view from key management members 
representing both the public and private sectors. In total, nine interviewees participated in the 
study, including two officials from the public authorities, two senior management members 
form CWGC, one from Veolia, and four from CGMW. They all had been personally involved 
in and kept long connection to the Chengdu Project, possessing a deep familiarity and 
understanding of it, based on their own roles. By comparing the status quo of transfer 
management in China (represented by the as-is model) with the data collected from the real 
transfer process (as seen from the case study), the challenges of the current transfer management 
were revealed. Then, by observing the measures taken in the Chengdu Project, in combination 
with the opinions extracted from the expert interviewees, a series of possible solutions focusing 
on the challenges were proposed.  

In the third step, findings from the prior steps were translated into IDEF0 elements to 
create the “to-be” model (i.e. the GTPM). The actions taken to upgrade the as-is model into the 
GTPM includes removing inappropriate steps and factors, redefining unclear steps, and adding 
new steps and factors needed. The preliminary version of the GTPM model was sent back to 
the interviewees for comments on the model’s effectiveness, with a view to further improving 
the current transfer system. Additionally, the resulting GTPM was as also evaluated by three 
experts in both IDEF0 and PPP areas, with their opinions further informing the final version of 
the GTPM. 

IDEF0 Method 
Of various methods for modeling a process, Shen et al. (2004) concludes that IDEF0, IDEF3 
and DFD (Data Flow Diagram) are the preferred tools under conditions of system development 
where data is open-ended and there is limited capability to capture it all. Comparing the three 
methods, IDEF0 is suitable for preliminary design to describe the entire process in a top-down 
structure, while the other two methods suit detailed discussion from a bottom-up perspective 
(Shen et al., 2004). This study aims to uncover the TP holistically, serving as the basis of a 
systematic research on the TP, videlicet, the study is with exploratory and preliminary nature. 
Considering the above analysis, IDEF0 was chosen as the appropriate modeling tool. 

IDEF0 is a modeling technique to design, maintain, and promote systems or processes 
[National Institute of Standards and Technology (NIST), 1993]. Several unique merits made it 
popular in process modeling. To name a few, it is adept at describing complex processes by 
providing multiple levels of details, and in the meanwhile having a complete overview with the 
entire process (Sugiyama et al., 2006). It is also easy for users to learn the method and to 
interpret the model built (Sanvido and Medeiros, 1990). Moreover, it allows decision makers 
to systematically analyse the current situation of a process, with the purpose of identifying 
possible deficiencies in-between the process, and implementing improvements (Climent et al., 
2009). From these points, IDEF0 is particularly suitable for the objectives of this study.       

An IDEF0 model is composed mainly of hierarchical diagrams formed by boxes and 
arrows (Figure 2). A box denotes an activity in a specific process model. The arrows represent 
the interfaces that constrain when and how an activity is performed. The interfaces on the 
different sides of the box reflect the different roles of the arrows. The arrows that point to the 
left side of the box represent the inputs expended by an activity and transformed into outputs 
that are denoted by the arrows from the right side of the box. The inputs and outputs can be 
objects or data (Carnaghan, 2006). The controls, which are represented by the arrows pointing 



to the top of the box, provide the conditions constraining the activity’s generation of outputs. 
The arrows pointing to the bottom of the box represent the mechanisms, which are the 
supportive means, such as professionals, machines, time, software, and so on. For more 
knowledge of IDEF0, the readers can refer to NIST (1993). 

[Please insert figure 2 around here] 

The areas in which IDEF0 has been applied vary, ranging from manufacturing processes (Al-
Ahmari and Ridgway, 1999, Bevilacqua et al., 2015, Chin et al., 2006), bank business processes 
(Climent et al., 2009), chemical processes design (Sugiyama et al., 2006), logistic processes 
(Kovács, 2016), to construction processes (Yung et al., 2014, Sanvido and Norton, 1994) and 
so on. Chan et al. (2005) introduced this method to the PPP field, developing China’s BOT 
generic process model (CBGPM), through which interfaces of BOT projects were identified. 
These previous studies support the efficacy of this method and is therefore adopted as the model 
for the current study of the TP of water PPPs in China.  

 
Status Quo of Transfer: the “As-is” Model 
A two-level hierarchical structure was built to show the status quo of the transfer process. The 
first level is represented by a context diagram A-0, which shows the connection between the 
TP and its outside environment (Figure 3). The second level presents the TP in a more detailed 
way by breaking it down into several steps linked by 18 key factors, as shown in the A0 diagram 
(Figure 4). The sources of key factors are shown in Table 2.  

[Please insert table 2 around here] 

A-0 level 
The most general description (NIST 1993) of the transfer process in China is represented by 
the A-0 diagram with only one box and some key factors connecting it to the outside (Figure 
3). Inputs to the transfer are available resources (e.g., money, time, people, etc.) infrastructure, 
and technical documents. Outputs produced by the transfer are PPP performance information 
that feeds back to improve the PPP development process, transfer knowledge and transfer 
experience resulting from managing the TP, and project assets belonging to the public. The 
process of transfer is limited by four controls: contract system, transfer participants’ constraints 
(such as manpower and workload for transfer), external constraints (such as weather, law, etc.), 
VfM (value for money) anticipated by the government. Mechanisms of transfer are supportive 
bodies, including SPV, government agency and transfer committee. Definitions of these factors 
can be seen later within this section. 

[Please insert figure 3 around here] 

 
A0 level 
The second level (i.e. the A0 level) is the decomposition of transfer, consisting of four steps 
(MoF 2014) shown in Figure 4. These four steps are:  

(1) Prepare for transfer (A1) includes all the activities needed to make relevant project 
assets ready for transfer. In China, this work begins normally one to two years before 



the PPP contract expiry, via transfer committee meetings on which government agency 
and SPV negotiate over details of the transfer plan. Technical documents and current 
condition of infrastructure are main references to develop detailed transfer 
arrangement (e.g. the overhaul plan, transfer checklist, etc.), and subsequently, SPV 
embarks on the final thorough overhaul as arranged. Then the refurbished assets are 
outputted. Outputs also include knowledge and experience gained by involvers of this 
step. All these activities consume available resources such as time, money, etc.  

(2) Assess and test assets (A2) encompasses all activities needed to examine whether or 
not the condition of the refurbished assets is acceptable to the government. Resembling 
the A1 step, this step is supported by government agency, SPV and transfer committee, 
and controlled by transfer participants’ constraints, external constraints and contract 
system. What is more, the process of assets test is also under control of the transfer 
arrangement produced by the A1 step. Inputs include refurbished assets and available 
resources, and outputs are acceptable assets, knowledge and experience learnt in this 
step.   

(3) Perform assets transfer (A3) contains all activities required to finalize the formal 
transfer of project assets. Major inputs thus are all acceptable assets and available 
resources consumed in this step. Likewise, contract system, transfer participants, 
external condition and transfer arrangement define restrictions from multiple aspects. 
Main mechanisms are still government agency, SPV and transfer committee. Normally, 
this step ends up with a formal transfer ceremony on which project assets are officially 
transferred. As a result, transferred assets along with knowledge and experience are 
produced through managing this step. 

(4) Evaluate PPP performance (A4) comprises all functions required to measure the 
lifecycle performance of the PPP project. The transferred assets (both tangible and 
intangible) are systematically evaluated in this step to generate lifecycle operation 
knowledge and experience. Meanwhile, as the government becomes the new 
responsible body for the post-transfer operation, transferred assets naturally become 
public property. Since at this step the private sector has seceded from the major 
contract responsibilities, evaluation can only be done by the responsible government 
agencies (e.g. finance department). Controls are transfer participants’ and external 
constraints, as well as VfM requirement that is initially proposed by the government.  

 

[Please insert figure 4 around here] 

 

Analysis of key factors 
There are 18 key factors connecting the four steps with the environment of the TP. Taking the 
precedent of Sanvido (1990) and Chan et al. (2005), this paper classifies these key factors into 
four groups according to the similarity of their roles within the model. That is, process control 
factors, product factors, feedback factors and constraint factors, as shown in the first column of 
Table 1, as well as represented by arrows in Figure 4. The definitions of the key factors are 
based on their sources (see Table 2), but necessarily rephrased to be in line with the 
characteristics of the TP.  



Process control factors 
The factors controlling the process of transfer are those which are indispensable for the entire 
transfer process, and should be well prepared in advance of the commencement of the TP. Nine 
factors shown in Table 2 belong to this category. 

(1)  Contract system refers to legal documents between parties defining the services to be 
carried out and role of each party in producing those services. It is the basis for 
developing as well as implementing the transfer arrangement. The most important 
contract is, of course, the concession agreement between the public and the private 
sectors, which, under ideal circumstance, specifies all details about the TP, such as 
transfer scope, transfer timeline, etc. 

(2)  Transfer committee is a kind of task force constituted by representatives from both 
the public and private parties, aiming to make the communication between the two 
parties smooth. Normally, the settings of the transfer committee are predefined in the 
concession agreement, and the function of the committee is activated when the TP 
begins. The key to the committee functioning efficiently is the competence of the 
selected representatives (Fischer et al., 2006).   

(3)  SPV regards the legal body undertaking the due contractual obligations (Department 
of Infrastructure and Regoinal Development, 2015). During ordinary operation, the 
SPV takes care of the project and offers products, and in so doing, gains reasonable and 
stable profit.   However, when dealing with the TP, the SPV is expected to bear some 
more duties (e.g. final thorough overhaul, staff training, etc.) without extra profit. 

(4)  Government agency is required to share the risks and responsibilities throughout PPP 
lifecycle in order to create a conducive environment for the private party (Chan et al., 
2005). Its active involvement is particularly essential for the TP in which the proactivity 
of SPV to fulfill the additional responsibilities is possibly insufficient due to the 
consideration of cost.  

(5)  Available resources include all resources dedicated by the involvers of the TP (e.g. 
time, money, tools, energy, intelligence, and work places, etc.). The National Audit 
Office (2001) suggests that all parties must entrust their best resources to ensure the 
success of PPP projects. Obviously, the success of the TP as well is influenced by the 
quality of the resources inputted. 

(6)  Infrastructure refers to the physical part of the project assets to be transferred in the 
TP. Considering the fact that the infrastructure has been unavoidably depreciated after 
decades of service (Yuan et al., 2015), it is critical for the government to request the 
SPV to conduct a thorough overhaul to the infrastructure. After the overhaul, all the 
related items should be tested to guarantee the acceptable condition. 

(7)  Technical documents refers to the data part of the project assets to be transferred, 
including critical data in construction, operation, maintenance and so forth (ADB, 
2008). These documents provide the essential reference for transfer preparation as well 
as the PPP performance evaluation. They are important due to the feature of the 
construction industry where the products are normally of a one-off nature (Jin and 
Doloi, 2008). 

(8)  Transfer experience regards information and knowledge that comes from managing 
the TP. It is not that formally recorded by technical documents, but included in other 



media, for instance, the reputation of the company, the memory of the transfer 
participants, etc. This can enhance the ability of the transfer participants to handle some 
unique uncertainties in the TP. 

(9)  VfM is the paramount objective and motivation of the government to adopt PPPs 
(Grimsey and Lewis, 2005). According to China’s PPP policy, the VfM demonstration 
should be done during the project development phases, and also could be used to 
evaluate the lifecycle performance of PPPs. However, its application in China is at a 
very preliminary stage where criticism to its current operating way still exists. 

Product factors 
This group of factors refers to those produced by each step of the TP, and are utilized by other 
steps as inputs or controls (see Table 2 and Figure 4). They can be further grouped into two 
categories: physical products and informational products.  

 Physical Products 
The physical products contain four categories of project assets. These four factors in fact refer 
to the same batch of assets being processed by successive steps of the TP.  

(1) Refurbished assets mean that the assets have been thoroughly overhauled and their 
efficacy has been improved as expected. In other words, this factor is produced by step 
A1, prepare for transfer, and is used by step A2, assess and test assets (Figure 4). 
Likewise, the other three categories are defined below. 

(2) Acceptable assets are those whose performance has been tested to be acceptable so 
that the transfer could be performed in the following step. This factor connects step A2 
and step A3. 

(3) Transferred assets regards those that have been formally transferred from the private 
party to the public party, and are going to be systematically evaluated and put into use 
after transfer. They come from step A3, and flow into step A4. 

(4) Public assets indicate that the assets start to be used to provide products/services for 
the publics. They run through step A4 of the TP to the post-transfer life of the project. 

 
 Informational Products 
Two informational products were identified in the TP, namely, transfer arrangements and 
transfer knowledge. They are used to facilitate the management of various transfer steps, as 
well as activities after the TP.  

(1) Transfer arrangement refers to the agreed plan that defines all details about transfer, 
such as overhaul plan, assets checklist for transfer, and transfer schedule, etc. Ideally, 
it has to be well defined in the concession agreement, but more often, it depends on the 
negotiation process of the TP as relevant clauses of the concession agreement signed 
long time ago tends to be impractical to the practice of the transfer moment. 

(2) Transfer knowledge concerns documentation recording outcome information of each 
step of the TP. In a process, the operation knowledge of one function may facilitate the 
implementation of its downstream function (Chan et al., 2005). Likewise, the 
knowledge acquired from the TP can do good to the post-transfer operation of the 
project.  



Feedback factor 
This category of elements returns to the beginning of the development process to facilitate the 
TP by optimizing decisions made throughout the PPP lifecycle.  

(1)  PPP performance information appears as the only one factor turning back in the as-
is model (see Figure 2). It is produced at the last step, A4, and serves as a valuable 
reference for improving the decisions of the development process of future PPPs.  

Constraint factors 
This category of factors is related to limitations constraining the TP. It is common sense that 
any business process is under certain constraints (e.g. schedule, manpower, budget, etc.), 
otherwise there is no need for conducting management activities.  The TP is mainly influenced 
by limitations from two aspects: 

(1) Transfer participants’ constraints refers to limitations resulting from the staff 
assigned by both the public and private sectors to participate into the TP. As previously 
mentioned, the TP requires extra investment from both the public and private parties. 
Typically, the personnel are necessary and usually temporarily convened from other 
posts for this special purpose. Therefore, the number or capability of the assigned 
participants matters to the transfer efficiency.  

(2) External constraints are environmental factors that may hinder or impact the transfer 
process. These factors may include weather, codes, culture, economy, political system, 
technology and so forth. One feature in common is that they are all beyond the control 
of the transfer involvers (Wang et al., 1999). 

 

Optimizing Transfer: the “To-be” Model 
The “as-is” model that comprises a two-level hierarchical structure (Figure 3 and Figure 4) is 
constructed using multiple materials pertinent to PPP transfer. It describes China’s current 
transfer management procedures. The challenges were then examined and identified using the 
model to analyse the recently transferred case of the Chengdu Project. This section presents 
those challenges, and the solutions proposed, which are summarized in Table 3. 

[Please insert table 3 around here]  

 
Challenges for China’s current TP management 
Disordered transfer preparation process 
As shown in Figure 4, the first step of the TP is to prepare for transfer. In this regard two 
products, the transfer arrangement and the refurbished assets, are necessary. Here transfer 
arrangement refers to the plan determined by both parties, while refurbished assets appears as 
the implementation of the plan carried out by the SPV. These two factors require different work 
procedures and different responsible parties. However, the basic principle defining the process 
is to put together activities with similar procedures, characteristics and outcomes (EIB, 2012). 
Consequently, clashes may occur when processes with different features are mixed into one 
step. 



This worry has been observed in the transfer preparation of the Chengdu Project. Initially, 
the transfer preparation of the Chengdu Project seemed to progress smoothly when CGMW 
submitted the preliminary transfer plan to CMG before the first transfer committee meeting 
held as scheduled on 11th August 2015. However, it took an unexpectedly long time to reach an 
agreement on details of the transfer arrangement. The standoff between the two sides persisted 
until the scheduled start time of the final overhaul, without any substantive progress being 
reached regarding the arrangement. Considering the unclear division of responsibilities of the 
transfer preparation process, CGMW decided to embark on the overhaul unilaterally, while at 
the same time pursuing ongoing negotiation with CMG. As a result, CMG was compromised 
in bargaining with CGMW since it had to continue monitoring the overhaul process throughout 
the negotiations. This dysfunctional conflict further undermined the efficiency of the 
negotiation, at the same time putting the overhaul process at risk of poor supervision.  

Problems in making overhaul plan 
An important trait of water PPPs is that production relies heavily on a great number of facilities 
and equipment. This trait results in a relatively long list of items to be overhauled. As there is 
no universally accepted guideline or experience for overhauling water PPPs, the approval of 
the overhaul plan has to undergo a lengthy and intense negotiation process. That is to say, the 
longer the checklist is, the more problems may occur. 

In the Chengdu Project, more than 180 items were related to the overhaul plan, making it 
a tough task to come to a quick consensus on the whole plan. To make things worse, the contract 
clauses referring to overhaul work offered little help, while generating ongoing controversy. 
For example, the concession agreement requires that the final thorough overhaul should include 
“inspection and repair, crack detection, test and replacement of worn and defective parts”. 
However, there were no specifications in the contract defining the parameters for needing some 
repair, in contrast to needing replacement. Consequently, given the zero-sum conflict of interest, 
CGMW and CMG typically interpreted clauses to their own advantage. Even when agreement 
was reached in a matter, the dispute would then shift to further uncertainties, such as what brand 
a new part should be. What’s more, an immature institutional environment, such as a lack of 
procedural rules for settling disputes, combined with no technique criteria for overhaul, 
exacerbated the drawn-out process.  

Late determination of the transferee 
Although the government is responsible for the transfer of a PPP, it is neither able nor allowed 
to run the project directly according to the law of China. Naturally, the real situation in China 
is that when transfer process is done, the project will be awarded to a transferee selected by 
certain means to play the responsible role in managing post-transfer operation. In this case, a 
transferee is certainly a close involver of the TP; however, its important role has not been 
displayed by the as-is model. 

The neglect of the transferee has affected the transfer progress of the Chengdu Project. 
The nominated transferee of the Chengdu Project was the Xingrong Group, a big water 
enterprise in Chengdu city. But its name had not appeared in the transfer committee meeting 
record until 4th February 2017, when 18 months had passed since the beginning of the TP. The 
late determination of the transferee led to many disadvantages. Firstly, without the expertise of 
the transferee, CMG found difficulties in handling technological issues, which led to much 



ineffective communication with CGMW. Also, without the confirmation of the transferee, 
many details about the transfer arrangement could not be settled at all. Consequently, the 
holistic efficiency of the transfer management had been decreased considerably. 

Lacking emphasis to personnel settlement 
During the TP, front-line employees have to make decisions of whether to stay or leave under 
a circumstance that is with uncertainty to their future career and life. The uncertainty stems 
from two aspects. On the one hand, this kind of decision could be very hard for the one who 
has worked for so many years in a place where his/her family has been established and rather 
accommodated to the life style.  On the other hand, the government normally reserves its 
authority to keep or refuse any original employee after the transfer.  

With the personnel settlement, the Chengdu Project was an extreme case. All of the front-
line employees chose to stay with the plant, and CMG accepted them as their wish. As a result, 
issues about personnel settlement and new staff training were fortunately avoided. But, as 
mentioned by some interviewees, this perfect result mainly relied on the excellent condition of 
the project as well as the strong affordability of CMG; for PPPs that fail any of these two 
conditions, planning personnel placement could be very sensitive and complicated. Without 
appropriate settlement, project operation during the transition period may be put at risk by 
worried staff. However, the current transfer system in China seems lack enough emphasis on 
this critical factor. 

Impracticality of evaluating PPP lifecycle performance 
Performance evaluation is one of the significant activity in contract management of PPPs (EIB 
2012). Nonetheless, most of the existing methods for performance evaluation are still arguable, 
even in those with mature PPP market (Liu et al., 2016). The main reason lies in the complexity 
in nature of PPPs. Therefore, it is easy to understand the impracticality of evaluating lifecycle 
performance within a short step at the end of the TP (i.e., the A4 step in Figure 4). 

The Chengdu Project proved the abovementioned impracticality. According to the 
concession agreement, the TP of the Chengdu Project was from 2015 to 2017, covering the last 
two years of the concession period. On 11th August 2015, after 15.5 years of operation, the 
transfer committee of the Chengdu project was set up as scheduled in order to arrange the 
transfer work. Both sides took part in the transfer process actively. For example, less than one 
week after the first transfer committee meeting, CMG sent technical experts into the water plant 
to verify the overhaul plan. Although participants from CMG were fully dedicated, they 
admitted that it was not possible for them to conduct PPP performance evaluation in such a 
limited period. CGMW tried to employ consultant to evaluate the project performance, but it 
failed due to the difficulty in finding competent candidates. The impracticality has also been 
mentioned by Wen (2012) who investigated another renowned pilot PPP project in China, the 
Laibin B Power Plant, and concluded that it was hard to assess the lifecycle performance of the 
plant given the ups and downs of the partnership throughout 20 years. 

Low quality of key factors in the as-is model 
The key factors identified by a process model can be seen as possible critical success factors 
(CSFs) that, when utterly met, guarantees the successful completion of the process (Sanvido et 
al., 1992). In other words, the quality of the key factors matters to the success of a process. As 



for the transfer process of the water PPPs in China, the low quality of some key factors in the 
as-is model has given rise to adverse ramifications, which can be viewed in the Chengdu Project. 

Based on the analysis of the total 18 key factors (Table 2) of the Chengdu Project, some 
of the factors appeared with low quality. As an example, the contract system could be more 
instructive. The concession agreement of the Chengdu Project had a rather sketchy description 
of the transfer arrangement, which, as previously analyzed, arouse many debates between 
CGMW and CMG. Another imperfect factor was the transfer committee which comprised three 
representatives from the public sector and three the private. In particular, the public 
representatives were dominated by the ones from administrative departments of CMG. This 
bureaucratic configuration seemed not to be qualified enough to deal with issues requiring 
much expertise of water PPPs. The low quality of the factor transfer experience was not 
unexpected at all as by now very few PPPs all over the world have reached the TP. Instead, 
challenges caused by low quality of key factors could be more serious to numerous other PPP 
water projects which were developed and maintained not as well as the Chengdu Project.  

Based on the above analysis, a conclusion can be drawn is that the main challenges 
observed from the case study were not caused by some rare, unique problems; indeed, they are 
closely linked to some generic drawbacks such as the immature PPP administration system, 
unreasonable procedure design etc., which can easily spread to the TP of any other water PPP. 
Therefore, these mutual challenges possibly faced by all water PPPs in China should be 
improved to better future transfer management. 

 
The “to-be” model: GTPM 
Compared to the as-is model, the GTPM includes a total of five steps and 23 key factors (Figure 
5). Relevant steps and key factors that were involved in the model modification are summarized 
in Table 4, and the detailed discussion follows. 

[Please insert figure 5 around here] 

[Please insert table 4 around here] 

 
Redefining original A1 step 
In the GTPM, the original A1 step is divided into two steps: A1, prepare for transfer, and A2, 
overhaul assets. This alteration aims to separate the preparation of transfer from the overhaul 
of project assets, so the two processes could be more focused and ordered. The practitioners of 
transfer management could also be reminded that the primary task for the TP is to develop a 
holistic, workable plan for the TP. To do so, both parties should make full use of their resources 
and intelligence to reach an agreement on the arrangement efficiently. When the arrangement 
together with other details are set, overhaul could be conducted followingly by the SPV, while 
the government agency changes its focus into monitoring. Owing to the clear division between 
the planning process (A1 step) and the implementation of the plan (A2 step), the practitioners 
can be fully aware of their dynamic responsibilities and foci, carrying out rational adjustment 
to the allocation of their limited resources and efforts.  

Decomposing new A1 step 



Given the inefficiency of this step exposed by the case, it is necessary to build a more explicit 
roadmap showing the process of transfer preparation. As shown in Figure 6, this paper fulfilled 
this need by decomposing new A1 step into the third level, the A1 level, prepare for transfer, 
which encompasses three sub-activities (i.e., A11, A12 and A13), and a number of sub-factors 
(note that the controls from the outside of the A1 step are not displayed in Figure 6 for the sake 
of brevity). These sub-steps start with the government agency planning for the TP and post-
transfer operation in advance. It is of great importance for the government to advance some 
work before the formal TP, as China’s governments with little experience in PPP transfer need 
more time to decide proper transferee and acceptance condition which are crucial factors for 
following activities. In the meanwhile, the SPV should finalize the compilation of preliminary 
overhaul plan, personnel settlement plan, and transfer checklist. With clear cognition of each’s 
duties and demands, the two parties then can meet together and make effective discussion on 
the details of transfer to justify the transfer arrangement and acceptance criteria.  

In addition, the problems caused by the vague definition of the TP in the concession 
agreement will tend to be common in practice, as most of the water PPP contracts were based 
on the contract of the Chengdu Project (Chen, 2009). Therefore, the two parties should also 
realize that constantly modifying the arrangement according to the feedback factor (i.e. 
arrangement modification information in Figure 6) may occur. In this case, trying to propose 
reasonable demands may be helpful for both sides to shorten the negotiation period. What is 
more, formulating workable rules of procedures beforehand could also reduce negotiation time 
consuming, especially under the circumstance that China’s institutional environment for PPP 
is still developing. 

[Please insert figure 6 around here] 

 
Renaming new A4 step 
The step A3 perform assets transfer in the as-is model is renamed as A4 perform transfer 
procedures in the GTPM. This change is to emphasize that transfer is not only with reference 
to the project assets but also need adequate attention to deal with possible issues related to front-
line employees. Pre-communication should be carefully conducted by the SPV to capture the 
real thinking of the employees. And the transfer arrangement should be developed with full 
consideration of their reasonable requests. The government should also participate in the 
investigation to the employees earlier, by which they can carry out necessary evaluation to them 
and make proper decisions accordingly (World Bank, 2016). If transfer leads to staff leaving, 
make sure that their next placement is clearly told, and in the meantime, recruitment for vacant 
posts as well as necessary training for new staff are conducted timely. 

Postponing original A4 step 
Putting this step behind the TP is not to despise the significance of evaluating the PPP lifecycle 
performance. It is only because the TP is too short to systematically deal with a complicated 
evaluation. Besides, currently there is still an absence of a reliable and practical way to evaluate 
PPP performance in China, as existing methods failed to handle issues caused by China’s 
uniqueness in many aspects, such as preliminary stage of PPP development, poor reservation 
of PPP data (Cheng et al., 2016), special economic and political systems, etc. Without solid 
approach, the reliability of the evaluation result could be uncertain. Therefore, to guarantee the 



reference value of a lifecycle performance evaluation, this paper suggests the government 
assigns separate time and team to do it systematically after transfer, on the premise of a careful 
method selection and a comprehensive data collection. 

Developing A5 step 
Performing post-transfer procedures matters as the transfer of a PPP is not the end of the 
project’s life but a transition of two different ways to run the project. The best situation is that 
this transition happens smoothly without any interruption of the product/service provision. This 
purpose requires that all post-transfer actions, such as to form new contractual partnership with 
succeeding operator, to put all relevant items (e.g. project assets, personnel, work instruction, 
contractor warranties, technology, knowhow, etc.) in place, are completely accomplished. With 
this step, several critical stakeholders referring to the post-transfer operation of the project, such 
as transferee, sponsor, and succeeding operator, which are not shown in the as-is model, are 
highlighted in the GTPM, and their definitions are summarized in Table 4.  

Improving the quality of the key factors 
A total of 23 key factors are finally identified in the GTPM (refer to Table 2 and 4 for detail). 
Analysis of the case showed that transfer success is closely related to the quality of these key 
factors. Note that the Chengdu Project was developed under a national BOT scheme of China, 
with outstanding performance in engineering and maintenance (Chen, 2009). However, it also 
suffered difficulties due to the low quality of some factors during the TP. For the majority of 
other existing water PPPs in China, their operation status are almost unknown to the publics 
because of the poor monitoring system of the government over the last two decades (Cheng et 
al., 2016). As a result, the possibility of their future transfer coming across similar challenges 
resulting from low-quality factors is likely to be high. In this context, the GTPM can contribute 
to the industry by revealing what factors need to be concerned for better transfer, and then 
corresponding measures could be taken in advance to maintain the good quality of those factors. 

 

Dynamic management framework for transfer 
Based on above analysis, a dynamic management framework for the transfer of China’s water 
PPPs is shown as Figure 7. This framework displays how the proposed GTPM can facilitate the 
transfer management, and in the meanwhile, accomplish self-evolution by learning from the 
transfer process.  

[Please insert figure 7 around here] 

In general, the framework contains four steps to carry out efficient transfer management. 

(1)  The transfer phase starts with developing as-is model to reflect the project status. This 
step is crucial given that, when coming to the transfer phase, the conditions of different 
PPPs are not necessarily the same as shown by the Chengdu Project. Distinctions may 
be caused by multiple reasons, like the ability of management team, contract 
requirement, or different local PPP rules, etc. Through as-is model, the unique, actual 
situation of a PPP can be revealed so that deficiencies relating to transfer management 
can be further identified. 



(2)  The GTPM serves as benchmark to exam the specific deficiencies of the as-is model, 
such as key factors with low quality, missing steps, unclear step description, etc. 
According to the deficiencies identified, the measures to improve the as-is model are 
considered and tested by GTPM, and so on, until a satisfactory result appears. Note that 
the GTPM can be tailored as needed. For instance, any step of the GTPM (Figure 5) 
can be further decomposed into certain sub-level to be explanatory enough for the 
model users (NIST, 1993). 

(3)  Bearing the possible measures for satisfactory result in mind, transfer practitioners can 
begin to develop detailed transfer plan. To make a comprehensive plan may take time 
due to the involvement of multiple parties that are expected to get consensus on various 
items; however, the GTPM can help by offering a facilitating platform for 
communication between involvers (Bevilacqua et al., 2012). When making the plan, 
decision makers should be aware of the priorities of all key factors from their own 
perspective (i.e. the public or private perspective) so that management attention could 
be balanced (Chan et al., 2005). 

(4)  On the basis of the prior efforts, the TP could be efficiently managed. During the 
transfer process, more attention and effective measures should be placed on more 
critical factors and steps identified. The GTPM could be used as a real-time monitoring 
system under which management strategies and tools could be appropriately developed. 
On the other hand, by learning from the practice, the model can be constantly upgraded 
to better guide the practice in the future.  

 
Conclusions 
For numerous water PPPs in China, the final phase of the lifecycle is to transfer the project back 
to the government. Compared with other phases, the TP is little-known due mainly to the limited 
number of projects having reached this stage. Relevant knowledge and experience about the TP 
is rather limited, which has led to many challenges in transfer management. Hence, this paper 
aims to contribute to the body of knowledge on PPPs by proposing a complete transfer process 
model that hierarchically displays the detailed composition of the TP of water PPPs in China.  

Three steps were followed to build the model. The first step was to summarize the status 
quo of the transfer management of water PPPs in Chinese context, with an IDEF0 method 
adopted to visualize the findings in an “as-is” model. Next, the Chengdu Project was selected 
as the case by which to identify the deficiencies existing in the as-is model, as well as to identify 
possible solutions for handling those deficiencies. Thirdly, the “to-be” model, known as GTPM, 
was proposed on the basis of the prior analysis; again, by using IDEF0. The model identified 
five steps and 23 key factors forming a number of material and data flows in the TP. These 
factors were further categorized into five groups according to their similarity of roles within the 
model. Moreover, a dynamic, self-evolving framework showing how to utilize the GTPM to 
facilitating transfer management was proposed.  

To the best knowledge of the authors, to date, this research is the first to systematically 
describe the entire transfer process of China’s water PPPs. The findings of this research clearly 
reveal the status quo of China’s transfer management regime, and also point out existing 
deficiencies of the current transfer system. Based on this, plausible means by which to 
overcome these deficiencies are offered. In achieving these three aims, the research questions 



pursued by this study are answered. Practitioners will benefit from the findings since the GTPM 
is able to inform better decision-making regarding TP of PPPs. Moreover, the model is also of 
value to PPP projects yet in the concession period, and earlier, since it will pre-alert 
practitioners of potential problem areas they will face at the TP. In so doing, it will allow them 
to remedy deficiencies in the contract structure and future transition phase, well ahead of time.  
For academic researchers, the process model here developed using IDEF0 methodology could 
be adapted to address similar TP issues in other localities. 

Limited by both the literature and practical experience, the development of the GTPM 
relied on a specific case study. As the uniqueness of one specific case may not be wholly 
generalizable, the applicability of the conceptual model is limited. Hence, this research will be 
extended in further studies in which all the model elements will be evaluated by experts from 
China’s water PPP area. Moreover, based on the findings of this paper, it is expected that other 
issues related to TP, such as transfer risks, transfer success criteria, etc. will also be further 
investigated. 
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Figure 1. Research process 

Step 1: Designing the “As-is” Model
• Status quo analysis of the TP arrangement in China [Source: MoF 

(2014), government documents and circulars, reports, literature, 
media articles, etc. ];

• Visualization of the status quo using IDEF0 [Source: NIST (1993), 
Sanvido (1990), MoF (2014), Chan et al. (2005), EIB (2012), World 
Bank (2014), etc.]

Step 2: Identifying Challenges
• Identification of challenges of current transfer system in China 

[Source: case study on the Chengdu Project ];
• Development of measures for improvement [Source: World Bank 

(2016), experts’ views, case study results, etc.]

Step 3: Designing the “To-be” Model
• Optimization of the old model by merging data from prior steps  

[Source: prior steps];
• Confirmation of the model correctness and completeness.
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Figure 2. Example of IDEF0 Diagrams [Adapted from NIST (1993)] 
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Figure 3. A-0 level of the as-is model 
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Figure 4. A0 level of the as-is model 

 

 

 



Figure 5. Transfer (A0): to-be model  

 

  



Figure 6. Prepare for transfer (A1): to-be model 
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Figure 7. Dynamic management framework for transfer phase 
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Table 1. Profile of the Chengdu No. 6 Water Plant B Project 

PPP model Build Operate Transfer (BOT) 

Financial closure year 1999 

Project contents A water plant, water intake facilities, a 1030 m discharge 
pipeline, and a 27-km water transmission pipeline (DN2400 
mm) linking the water plant to the urban water distribution 
network. 

Capacity of the water plant (1000 
m³/day) 

400 

Total investment (US$ M) 106.5 (32 as equity stake + 74.5 as debt) 

Contract term (years) 18 

Sponsors Veolia (providing 60% of the equity) 

Marubeni (providing 40% of the equity) 

Lenders ADB (providing $48 million of the debt) 

EIB (providing $26.5 million of the debt) 

Note: ADB - Asia Development Bank   



Table 2. Key factors of the as-is model and their sources  

  

Key factor 

Sources   

MoF 
(2014) 

EIB 
(2012) 

ADB 
(2008) 

World 
Bank 
(2014) 

World 
Bank 
(2016) 

Chan et 
al. 
(2005) 

Sanvido 
(1990) 

Wang et 
al. (1999) 

Others (media 
articles, 
industry 
reports, etc.) 

Process control 
factors 

Contract system × ×  × × × ×   
Transfer committee ×     ×    
SPV ×    × ×    
Government agency × ×  × × ×    
Available resources ×    × × ×   
Infrastructure ×    × ×    
Technical documents   ×   ×    
Transfer experience ×     × ×   

 Value for Money ×         
Product factors Transfer arrangement     ×     

Refurbished assets     ×     
Acceptable assets     ×     
Transferred assets         × 
Public assets     ×    × 
Transfer knowledge       ×   

Feedback factors PPP performance information ×      ×  × 
Constraint factors External constraints      × × ×  

Transfer participants’ constraints      × ×   



Table 3. Challenges and solutions of China’s transfer status quo 

Challenges Solutions 

 The original A1 step, prepare for transfer, 
encompasses activities widely different in 
characteristics, leading to huge difficulty in 
managing the step orderly. 

 To further divide this step into two steps: A1 prepare for 
transfer, and A2 overhaul assets. 

 It is rather time-consuming to reach an agreement 
on the final thorough overhaul plan. 

 To appropriately increase the time period of the TP; and 
 To figure out subdivided activities and factors in A1 step. 

 The determination of the transferee is not timely 
enough, decreasing the efficiency in making 
decisions.  

 The government should advance some work related to 
post-transfer arrangement; and 

 A step “perform post-transfer procedures” needs to be 
added to the end of the TP in order to make the transfer 
arrangement fulfilled completely and promptly. 

 While much attention has been paid to the project 
assets, the criticality of the personnel settlement 
was overlooked by the original transfer 
management process. 

 To emphasize the criticality of better dealing with the 
possible issues related to staff leaving, such as personnel 
settlement and new staff training. 

 It is not practical to carry out the original A4 step, 
evaluate PPP performance, in a relatively short TP 
due to the complexity of the evaluation process.  

 The government should make efforts to systematically 
evaluate the PPP performance after the TP. 

 The low quality of some factors (e.g., contract 
system, transfer committee, transfer experience, 
transfer acceptance criteria, etc. in the Chengdu 
Project) in the model retards the progress of the 
TP.  

 To take good care of all the factors of the entire model 
before they are used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table 4. Steps and key factors related to model upgrade 

Steps/Key factors Action taken Definition  

 Original A1, prepare for 
transfer 

Divided into two steps:  

 A1, prepare for transfer  The same as the original A1 step excluding the 
content of the final thorough overhaul 

 A2, overhaul assets  Includes all activities required to repair or replace 
project assets to be transferred. Inputs refer to 
untreated infrastructure and available resources, 
while outputs contain relevant experience and 
knowledge, overhaul information (such as 
overhaul report), and refurbished assets. The 
entire process is in the charge of the SPV, and 
under monitoring of the government agency. This 
step also needs to be in line with the transfer 
arrangement, transfer acceptance criteria, and 
controlled by the project participants’ and 
external constraints. 

 Original A3, perform 
assets transfer 

Renumbered and renamed as: 

 A4, perform transfer 
procedures 

 

 Apart from the activities and factors from the 
original definition, this step also includes 
activities for appropriate personnel settlement 
and new staff training before the expiry.  

 Original A4, evaluate 
PPP performance 

Removed  

 Original A2  Renumbered as A3  Remain unchanged 

 A5, perform post-
transfer procedures 

Developed  Comprises all functions required to finish all the 
uncompleted matters related to transfer as well as 
the post-transfer operation. Inputs include 
transferred assets and available resources, while 
outputs are transfer experience and knowledge, 
public assets, and succeeding operator. This step 
is mainly supported by the government agency, 
sponsor, and transferee, and controlled by transfer 
participants’ and external constraints. 

 VfM Removed  

 PPP performance 
information 

Removed  

 Sponsor Added to the category of process 
control factors 

 The entity who invested or sponsored a PPP. This 
factor plays its role in the A5 step when the SPV 
has finalized its major transfer mission. 

 Transferee Added to the category of product 
factors 

 The entity who represents the government to be 
responsible for the project after transfer. It appears 
to be the output of the A1 step by certain means 
(e.g. bidding or designation) and works as the 
mechanism of the A5 step. 

 Transfer acceptance 
criteria 

Added to the category of product 
factors 

 Executable standard for the government to assess 
and test project assets. This factor should be 
prepared in A1 step and be used as the control of 
the A3 step.  

 Succeeding operator Added to the category of product 
factor 

 The entity who is to operate the project after 
transfer. This factor is the output of the A5 step 
and flows into the post-transfer life of the project. 



 Overhaul information Added to the category of 
feedback factors 

 Information about the completeness of the 
overhaul step. This factor is produce by A2 step, 
showing whether the task of the overhaul work is 
completed or not. If necessary, decisions in step 1 
could be adjusted according to the information. 

 Performance information Added to the category of 
feedback factors 

 Information about the performance of the project 
assets. This factor is generated by A3, showing 
whether the project is ready for transfer or not. If 
necessary decisions in step 1 could be adjusted 
according the information. 

 Transferability 
information 

Added to the category of 
feedback factors 

 Information about the general scenario of a 
transferable PPP. This factor appears to be the 
output of A5 step, facilitating the TP by 
influencing decisions in the initial phase of PPP 
development. 

 

 




