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Abstract 

As an emerging relational contracting mode in construction industry, successful 

integrated project delivery (IPD) largely depends on achieving truly in-depth collaboration 

among different project participants whose interests and objectives are aligned through 

relational contract (RC). However, little is known about the relationship between RC and IPD 

organization. This research aims to investigate the influencing mechanism of RC norms on 

IPD project organizational collaboration (IPDC) through examining the mediating role of IPD 

incentives mechanism (financial and non-financial incentives). Using data of 144 responses 

from IPD practitioners to a questionnaire survey, our hypotheses were tested and verified 

through Partial Least Squares. Results indicate that different RC norms positively affect IPDC 

in different extent through partial mediating effects of both financial and non-financial 

incentives. The RC norm of “Propriety of means” seems to be a stronger influencer to IPDC 

comparing with the other RC norms. This research provides theoretical guides for IPD 

practitioners on properly implementing RC for building and maintaining a highly 

collaborative IPD organization. 

Introduction 

Transactional contract with rigidly delimited liabilities and responsibilities tends to 

make different project participants self-protective, adversarial, and distrustful[1]. To address 

this segmented situation in construction industry, relational contract (RC) has been widely 

used and more collaborative project delivery modes have emerged for better withstanding 

project uncertainty and ambiguity[2]. These RC project practices aim at maintaining a good 

relationship among project participants and ensuring they will interact with the consensus of 

mutual benefits[3].  

As a new typical RC practices, integrated project delivery (IPD) has gained more 

attention and has been proved to be effective in optimizing project efficiency and maximizing 

value[4]. According to AIA (2007), the key to successful IPD is to achieve truly in-depth 

collaboration among project participants throughout the whole project lifetime[5,6]. However, 

it is not easy to reach a good partnership in the short term, especially in construction industry. 

To achieve this goal, IPD sets a series of financial incentives (FI) based on RC, such as 

equitable risk/reward sharing,  to align different parties' objectives and interests, stimulate 

them to cooperate towards the common project goals. However, only FI are not enough [7]. 
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Some studies even suggest opposite views that FI may undermine solidarity[8]. Anvuur and 

Kumaraswamy (2011) suggested that there is no significant positive effect of FI on 

participants engagement[9]. Although non-financial incentive (NFI) are proved to be helpful 

to build a long-term cooperative value[10,11] and improve collective behaviours[12], research 

still argues that monetary rewards were more motivating than non-monetary. Bresnen and 

Marshall (2000) suggest that the use of incentives in RC projects may subject many 

limitations to reinforce collaboration and trust[13]. This implies that the effects of FI and NFI 

on IPD organization remains unclear and lack of empirical evidences to support an 

appropriate IPD incentive plan. In addition, as researchers suggested that the RC's 

implementation is motivated by future cooperation value and long term reciprocity [14,15], it 

can be inferred that there may be a causal chain between RC and incentive mechanism 

thereby influencing IPD collaboration. In fact, all contract involve incentives, RC is no 

exception. However, Fehr and Gächter (2002) indicate that the incentive contract will 

undermine the enthusiasm of the project participants in voluntary cooperation. By contrast, 

Suprapto (2015) suggested the projects with incentive contracts are likely to perform better 

than those without incentives through better relational attitudes and team working[16]. These 

contradictory result remains to be further discussed. Moreover, although many studies suggest 

RC is conducive to project performance and collaboration[17], the empirical research still 

failed to prove RC norms have directly effects on project outcomes and participants' 

relationship[18]. This means the affecting mechanism of RC on IPD collaboration needs a 

deeper exploration.  

To fill this gap, this research aims to answer three questions1) What are the effects of 

FI and NFI on IPD collaboration?  positive or negative? 2) Is there causal relationship 

between RC and IPD incentives? 3) What is the influencing mechanism of RC on IPD project 

collaboration. Specifically, this study will examine the mediating effects of FI and NFI 

between RC and IPD collaboration.  

Hypothesis development 

Integrated project delivery 

IPD was initially proposed as "a relational contracting approach that aligns project 

objectives with the interests of key participants"[4]. Then AIA(2007) defined IPD as a project 

delivery approach that integrates people, systems, business structures and practices into a 

process that collaboratively harnesses the talents and insights of all participants to reduce 

waste and optimize efficiency through the whole project life-cycle[19]. However, the concept 

of IPD is evolving and far from being universally standardized[20]. In fact, IPD can be 

presented in different level based[5]. In our research, IPD was defined by the characteristics 

as:1) the multi-party contract among stakeholders, 2) early involvement of key participants, 3) 

collaborative decision making and control, 4)shared risks and rewards, 5)liability waivers 

among key participants, 6) jointly developed project goals, 7) supported by BIM technology.  

 

Relational contract and relational norms 

Research on RC in construction industry has shown a prosperous trend in recent 

decades[21,22,23]. The concept of RC was initially proposed by Macneil (1980,1983) with 

ten relational norms which “must occur if relations are to continue, and ought to occur so long 



as their continuance is valued”. Then he condensed these ten RC norms which he considered 

to have the greatest significance to relational exchange[25]. Considering the overlapping 

concept[26,27], this research focuses on four main RC norms mostly used in construction 

context, which are 1)Role integrity (RI): It describes complex, long term behaviours involving 

diverse obligations and more personal relations. The parties can be expected to behave 

properly or adequately in all circumstances and avoid reference to the contract when 

unexpected events occur. 2)Preservation of the relation (PR): This norm is primarily an 

expansion of the norms of contractual solidarity and a certain degree of reciprocity. It requires 

contracting parties to select behaviours that facilitate the stability of the relationship and bring 

successful project outcomes for mutual benefits. 3)Propriety of means(PM):Its manifestation 

in construction project is a requirement of the construction organization to possess appropriate 

arrangements to perform obligations, such as well-defined pain /gain-share plan, equitable 

risk-sharing arrangement and other informal or formal procedures or method.4) 

Harmonization of relational conflict (HRC): It refers to the extent to which project 

organization can deal with emergent contingency with adjustability and flexibility of 

relationship, and has the ability to reconstruct the content of their relations.  

 

Relational contract and IPD collaboration 

IPD collaboration refers to a process which integrates participants into a mutually 

supporting unit without focusing on their own interests or problems, but willingly to work 

together for the sake of project [20,28,29]. Previous studies have suggested that voluntary 

agreements among organizations can be helpful to achieve intensified collaboration[30]. Most 

of the published IPD standards or contract documents such as Consensus DOS 300, AIA 

C191-2009, are considered as typical RC application[31]. As RC  helps to reserve 

relationship and maintain a mutually beneficial atmosphere, [14,15,32], therefore, we 

hypothesize that:  

H1. Relational contract positively affect IPD collaboration (IPDC). 

 

IPD incentive mechanism 

An appropriate incentive mechanisms have been seen as an important way to facilitate 

the successful IPD[33]. Incentive mechanism refers to inducements offered in advance, 

intended to increase performance, whereas rewards are typically given after successful 

performance. Rewards can be divided into two aspects: financial and non-financial. As for 

IPD financial incentives , Ashcraft (2009) analyzed the relationship among the target cost, 

actual cost and the owner cost, so that to make a compensation distribution among major 

participants. Similarly, Love (2011) analyzed the relationship among target cost, actual cost 

and the owner's expense of the project, and then introduce the reward and punishment 

mechanism. Thomsen (2009) describes three commonly used IPD incentive mechanisms: 

sharing the cost overruns and savings, setting an incentive bonus to cope with cost overruns, 

sharing the remaining contingency costs at the end of the project. The essence of IPD 

financial incentive mechanism is sharing loss and profits among participants, focusing on the 

maximization of overall project objectives rather than individuals. As for non-financial 

incentive (NFI), studies suggested that it closely relates to intrinsic recognition[34], as NFI 

meet the internal needs of employees such as work and performance recognition, self-esteem 



and job fulfilment, thereby influencing employee motivation. In a construction project 

organization , NFI is more like a sense of achievement, a pleasant of work, role fulfilment, the 

enriched experience and relational reward, such as gaining more future cooperation 

opportunities, improving the reputation within industry[35]. Anvuur (2012) proposed that 

intrinsic job cognition positively affect team cooperation[9]. Moreover, NFI can arouse a 

sense of responsibility which is important to enhance team cohesion. Given this, we 

hypothesize that:  

H2a. Financial incentives positively impacts IPDC.   

H2b. Non-financial incentives have positive effects on IPDC. 

Furthermore, RC norms can not only regulate participants' behaviours, but also can 

ensure the incentive mechanisms within IPD[20]. For instances, based on the above 

mentioned definitions of RC norms, the norm of PR emphasizes the fulfilment of obligations 

and commitment to project organization, which may contribute to the intrinsic motivations 

thereby elevating NFI. Similarly, the “combined responsibility” and “recognition of mutual 

benefit” may helpful to develop consensus and willingness of profit sharing. According to the 

definition, PM provides a proper means to bind participants together, to make sure the FI of 

“real gain-share/pain-share plan” will be implemented. Given this, we hypothesize that:  

H3a: Relational contract positively affect financial incentives. 

H3b: Relational contract positively affect non-financial incentives.  

H4a:Financial incentive mediates the effect between RC and IPDC. 

H4b: Non-financial incentive mediates the effect between RC and IPDC.  

Method 

Sampling and Data Collection 

The data were collected through opinion survey questionnaires. Respondents who 

have experiences in IPD projects and have a good understanding of the relationship among 

project participants are preferred, such as project managers, department managers, project 

chief engineers and site managers. The structured questionnaire comprises two sections: 

Section 1 asked demographic information, Section 2 measures each variables with multiple 

items by 5-point Likert scale (see Table.1).  

As for measures, RC was operationalized as a second-order formative construct of 

four relational norms adapted from previous researches of Harper(2016) and Ning (2015). 

The scale of financial and non-financial incentives were adapted from the work of Appelbaum 

(2000) and Chen (2012) and make it suitable in construction context. IPD collaboration was 

measured by six items reflecting the organizational integrating degree from Akintoye (2007) 

and Baiden (2006, 2011). A pilot study has been conducted to consolidate and refined the 

survey.  

During January to November in 2016, a total of 500 questionnaires were distributed to 

potential  respondents through direct interactions on some international conference or 

seminars in Hong Kong and China mainland, such as the International BIM Summit in 

Shenzhen on January 9th, seminars for construction project managers held by Tianjin 

university on 3rd June and 9th September, the BIM Annual Conference held by Hong Kong 

Institute of BIM on 6th October and so on. Meanwhile, the practitioners who have involved in 

IPD project and cooperated with the authors were also asked for assistance in sending 



questionnaires. To ensure that our samples are representative, this research adopt the 

generalized IPD concept from NASFA(2010) to select respondents, who have directly 

involving in the projects that1) are relational contracting projects and employ RC norms; 2) 

employ financial incentive mechanism; 3) participants involve in at the early stage of project; 

4) employ lean construction technology such as BIM; 5) liability waivers among key 

participants; 6) aligned project objectives. After cleansing the unsuitable responses, we got 

144 questionnaires and made a response rate of 28.8%. Table 1 shows the demographic 

details: 

Table 1: Background information of respondents and projects (N=144) 

Respondents’ information (Items, Number, Percentage) Project information 

Age (years) Designation Budget (millions) 

<30  37 26% Owners  30 21% <50  33 23% 

30-45  59 41% Designers 36 25% 51-100  45 31% 

>45  48 33% Contractors  40 28%  101-250 43 30% 

Working time (years) Others  38 26% 251-500 19 13% 

3-10  51 36% Position >500 4 3% 

11-20  65 45% Top managers  39 27% Duration (months) 

>20 28 19% Middle managers  40 28% <12 19 13% 

Education level Professionals 56 39% 13-24 45 31% 

Bachelor 70 49% others 9 6% 25-36 39 27% 

Master 62 43%    37-48 26 18% 

Doctor 12 8%    >48 14 11% 

Data Analysis 

Measurement models 

We applied the partial least squares-structural equation modelling (PLS-SEM) to 

empirically test the hypotheses, for it is more capable of dealing with small sample sizes and 

non-normal data set. As RC construct was operationalized as a formative construct, PLS-SEM 

can deal with second-order formative variables flexibly.  

The assessment of the measurement model was based on reliability and validity. As s 

shown in Table 2, all the individual item 's loadings are above 0.707. the composite reliability 

are above 0.8 and the Cronbach's α values are above the threshold 0.707, which indicate 

acceptable reliability. The average variable extracts (AVE) were higher than the critical 

threshold value of 0.50, providing support for the convergent validity. According to the 

Fornell and Larcker (1981) criterion, the square roots of AVE of all reflective constructs  are 

larger than their inter correlations, and HTMT values are below the threshold of 0.85 

suggested by Kline(2015), thereby the discriminate validity is acceptable. As for the second-

order formative RC construct, we followed previous research recommendation to estimate the 

measurement model. The value of variance inflation factor (VIF) of all indicators ranged from 

1.4 to 3.9, which below the threshold value of 5, which mean the multicollinearity was not an 

issue in this study. Thus, the measurement models are acceptable. 

Table 2: Assessment of measurement models 

Relational contract (RC) GOF=0.701, α=0.922, CR=0.933, AVE=0.500, Q2=0.427 



Role integrityα=0.879,CR=0.917,  AVE=0.733, Q2=0.534 Load 

RI1: Participants’ commitment of fulfilling obligations. 0.837 

RI2: Participants’ long-term commitment to project and project organization. 0.864 

RI3: Participants’ awareness of continuous improvement. 0.721 

Preservation of the relationα=0.845,CR=0.897, AVE=0.685, Q2=0.539 

PR1: Participants’ acceptance of agreed performance appraisal mechanism. 0.848 

PR2: Participants’ alignment of objectives of different contracting parties. 0.782 

PR3: Collective /combined responsibility of the pre-selected group comprising at least one representative from 

each major party. 
0.911 

PR4: Participants’ recognition of mutual benefits. 0.763 

Harmonization of relational conflictα=0.892,CR=0.933AVE=0.823,Q2=0.614 

HRC1: Participants can make adjustments in the on-going relationship to cope with changing circumstances. 0.919 

HRC2: When some unexpected situation arises, the contracting parties would rather work out a new deal than 

hold each other to the original terms. 
0.889 

HRC3: There are previous relationships (the social interactions outside of the project) among contracting parties. 0.914 

Propriety of meansα=0.818,CR=0.881, AVE=0.649, Q2=0.410  

PM1: Clarity of division of responsibilities among contracting parties. 0.736 

PM2: Clarity of the terms and conditions in contract. 0.782 

PM3: Clearly defined equitable risk-sharing arrangement among participants. 0.802 

PM4: Real gain-share /pain-share among project contracting parties. 0.895 

Financial incentives (FI) R2=0.643, α=0.879, CR=0.917, AVE=0.733, Q2=0.472 

FI1: Project participants will get reasonable payment based on performance. 0.847 

FI2: Project provides monetary rewards for cost saving or other behaviors. 0.834 

FI3: The risk/profit sharing plan has been implemented well in our project. 0.875 

Non-financial incentives (NFI) R2=0.403, α=0.870, CR=0.93, AVE=0.76, Q2=0.304 

NFI1: Project participants enjoy the process of working with each other. 0.892 

NFI2: Project participants value the opportunities for future cooperation and industry recognition. 0.878 

NFI3: Project participants value this experience.. 0.663 

NFI4: In general, participants feel good to fulfil their obligations or work. 0.856 

IPD collaboration (IPDC) R2=0.643, α=0.839, CR=0.881, AVE=0.553, Q2=0.158 

C1: All participants focus on working together towards project objectives. 0.728 

C2: Participants form a new single project organization with no individual member identity and work toward 

mutually beneficial outcomes. 
0.735 

C3: Availability and access to all project information to all participants. 0.795 

C4: A single project team with all members located together in a common office, i.e. to make collaborative 

planning in the “big room” environment 
0.765 

C5: All members are treated equal, involved in project decision–making process and significant professional 

capability needed on the project. 
0.724 

C6：Collective identification and resolution of problems, collective responsibility for all project outcomes. 0.710 

 

Note: α= Cronbach’s alpha, CR= Composite Reliability, AVE= Average Variance Extracted, Q2= Cross-

validated Communality, GOF=Goodness of Fit 

 

Structural model 



To test the hypotheses, the full PLS-SEM structural model was performed to estimate 

the path coefficients between all constructs (hypotheses H1–H4, see Fig. 1). As shown in 

Figure 1, to assess the structural model, the coefficients of determination R2 for all 

endogenous constructs were computed, which shows the explanatory power of structural 

model is acceptable (above 0.33). As to the goodness of fit for the structural model, the 

standardized root mean square residual (SRMR) for the common factor is 0.073 and the 

SRMR for the composite model is 0.064, which are less than the threshold of 0.08 proposed 

by Hu and Bentler (1999). This means our model has adequate goodness of fit. All construct 

cross-validated redundancy index (Q2) values of the endogenous constructs are above 0 (see 

Table 2), ensuring the predictive relevance of our model. The significance of all path 

coefficients was assessed through bootstrapping with 144 cases, 5000 subsamples. Fig. 1 

shows that the five hypotheses H1, H2a,H2b, H3a,H3b are supported. Moreover, the 

mediating model was further calculated by bootstrap technique (see Fig. 1). The total effect of 

RC to IPDC was significant (0.711***).The results show that the direct effect of RC is 

significantly decreased, and the indirect effect through RC to IPDC is significant 

(0.351**) ,and all 95% bias-corrected bootstrap confidence intervals of direct effect were 

above zero, which meant NFI and FI had partially mediating effect on RC-IPDC. Therefore, 

hypotheses H4a and H4b are supported. In addition, we used all significant path coefficients 

to calculate the individual effects of the dimensions of RC norms (first-order constructs) on 

FI, NFI and IPD collaboration. The results were shown in table 3. Note: *p<0.05 (t>1.96); 

**p<0.01(t>2.58); **p<0.001(t>3.29)  

 

Fig.1. Full structural model with data analysis results 
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Table 3: Effects of first-order relational norms. ns=not significant; 

RC norms Financial incentives Non-financial incentives IPDC 

HRC 0.051ns 0.137ns 0.180** 

PM 0.570*** 0.508*** 0.416*** 

PR 0.258*** 0.202** 0.156* 

RI 0.121ns -0.051ns 0.118ns 

 

Discussion and Implications 



 

The data analysis results suggest three important findings. First, we have make clear 

that the effect of FI and NFI to IPDC collaboration are both strong and significant (H2a H2b). 

Despite some previous studies suggested that FI may undermine the enthusiasm of the project 

participants in voluntary cooperation [8,16], this research proved that FI positively affect IPD 

organizational collaboration. Secondly, we examined the positive effect from RC to FI, NFI 

(H3a, H3b), and went further by identifying the dominant RC norms affecting FI, NFI and 

IPDC, which are the norm of  preservation of relation (PR) and propriety of means (PM). 

Finally, although previous study has failed to prove RC norms directly affect project 

outcomes and participants' relationship[19], this research provide a new empirical evidence to 

prove the effect of RC on IPD collaboration is through the partial mediating role of IPD 

incentive mechanisms (H1, H4a, H4b).  

This research has important theoretical implications for IPD project management. It 

incorporates RC theory and incentive theory to investigate IPD collaboration. Although the 

application of RC in construction project have received much attention in improving project 

outcomes, there is little literature explaining the influencing mechanism between RC and 

project organization, especially considering the role of specific relational norms. These 

findings will help to set the priority when improve the default cooperative terms in IPD 

arrangements. Moreover, this study defined the IPD incentive mechanism from financial and 

non-financial aspects based on previous literature, corroborate the effects of FI and NFI on 

IPD context are same as the other previous studies' arguments and proved the causality from 

RC to IPD incentive mechanisms. In general, this study provides a new and specific 

perspective to understand the application of RC in construction project. We also provide some 

managerial implications to IPD practitioners who wants to develop a highly collaborative 

organization. First of all, set an appropriate incentive mechanism which comprises financial 

and non-financial aspects. And make sure that they as balanced and equitably implemented. 

In addition, to ensure FI effective in a short time, it is important to set an equitable and fair 

risk/profit sharing mechanism with clear responsibility division and contract terms. Similarly, 

for ensuring incentive mechanism available, we suggest to prioritize the strategies of 

clarifying and aligning project objectives and performance appraisal mechanism based on 

mutual benefits as early as possible. Overall, this study provides guidance for the 

implementation of IPD projects in practice. 

Conclusion 

This study aims to answer the question of how does RC affects collaboration within 

IPD organization. We conducted an empirical study by examining the mediating role of IPD 

financial and non-financial incentives. This research contributes to existing body of IPD 

literature by revealing the influencing mechanism between relational contract and IPD 

collaboration. On this basis, this study went further by identifying the dominant relational 

norms contributing to IPD collaboration and incentive mechanism. Finally, this research 

provide practical guidance to IPD practitioners on building and maintaining a highly 

collaborative IPD organization through RC.  
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