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Abstract: It is generally known that building refurbish-
ment (BR) projects are more likely to face uncertainties 
than new building projects. Therefore, uncertainty is an 
element that may cause interorganisational conflict (IOC). 
This paper presents a study with three objectives: to eval-
uate the uncertainty levels, assess the IOC that may arise 
due to the uncertain nature of BR projects and examine 
the interrelated dependence relationship between uncer-
tainty and IOC variables. A total of 188 refurbishment pro-
jects formed the database for this study. The study applied 
Exploratory Factor Analysis (EFA) and Structural Equation 
Modelling (SEM) based on Partial Least Squares (PLS) in 
the data analysis process. The findings show that uncer-
tainty and IOC BR projects are moderate. Additionally, the 
uncertainty variable has a positive relationship with the 
IOC variable; in other words, the higher the uncertainty, 
the higher is the level of IOC. However, the three factors 
that emerged as being predictably more uncertain are 
inadequate space for storage of material and working, dif-
ficulty in access to the site and unclear scope of the work.
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development (Kamari et al. 2019). Investment in new con-
struction projects has recently declined, but the need for 
BR has increased due to the recession and deterioration of 
existing buildings. BR is defined as renovating, upgrading, 
retrofitting, improving and repairing existing buildings 
(Egbu 1994; Juan et al. 2009). BR projects are more uncer-
tain than new building projects and need to be managed 
differently (Noori and Mokariantabari 2019b). Besides, due 
to budget and schedule overruns and unsatisfying project 
outcomes, interorganisational conflict (IOC) is a common 
problem in BR projects, typically associated with project 
uncertainties (Lumineau et al. 2015). IOC can be defined 
as a phenomenon between interdependent organisations 
in a project as they disagree over achieving their goals and 
responsibilities. In addition, BR projects have substantial 
socioeconomic effects (Korytárová et al. 2017), but these 
socioeconomic consequences will be negatively affected 
when IOCs are frequent (Lumineau et al. 2015). However, 
to what extent the uncertainty factors affect IOC in BR 
projects is unclear. Besides, although there are numerous 
research works on the uncertainty in construction pro-
jects, most of them are focused on new projects (Harvett 
2013; Baudrit et al. 2019; Harter et al. 2020). Despite the 
growing importance of the refurbishment sector, research 
on BR works is still lacking. Therefore, this paper’s first 
objective is to evaluate the level of uncertainty in BR pro-
jects; the second objective is to determine the level of IOC 
in the uncertain environment of BR projects; and the third 
objective is to examine the interrelated dependence rela-
tionship between uncertainty and IOCvariables. 

2  Literature review

2.1  Uncertainty factors in BR projects

The organisations (e.g. client, architect and contractor) 
inappropriately manage BR projects due to the lack of 

1  Introduction
In recent years, the number of building refurbishment 
(BR) works has increased sharply due to the change in 
economic conditions and the emphasis on sustainable 
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knowledge, insufficient information and lack of proper 
understanding of the uncertain nature of BR projects. Thus, 
a high level of IOC is not surprising in BR works (Ali and 
Zakaria 2012; Noori et al. 2016; Noori and  Mokariantabari 
2019b). The literature review reveals that lack of informa-
tion, such as archived documents, utility information and 
building inspection results, are some of the issues that 
contribute to the uncertainty in BR projects (Doran et al. 
2009; Ali 2010, 2014; Bernstein et al. 2014; Volk et al. 2014; 
Noori and Mokariantabari 2019b). Additionally, physi-
cal constraints and human factors also contribute to the 
uncertainty in BR projects. Physical constraints include 
access to the site, inadequate space for working or storage 
of materials, unforeseen site conditions, the unclear scope 
of work, difficulty in matching new materials with existing 
materials and difficulty in obtaining construction materi-
als (Rahmat 2008; Vaysburd et al. 2014; Aziz and Abdel-
Hakam 2016; Noori and Mokariantabari 2019b; Diab and 
Mehany 2021; Ranasinghe et al. 2021). However, physical 
constraints can be increased further due to human factors 

when an organisation or the tenants need to remain in an 
existing building while BR work is undertaken (Nutt et al. 
1998; Holm 2000). Human factors are the characteristics 
and behaviours of the participants involved in BR pro-
jects. Accordingly, human factors can be listed as design 
changes made by the client, lack of client skill and knowl-
edge, uncertain client needs and unclear contractual obli-
gations, which can pose a difficult task for BR managers 
and the construction organisations involved (Akintan and 
Morledge 2013; Vaux and Kirk 2014; Yap et al. 2017; Noori 
and Mokariantabari 2019b). Table 1 shows the critical 
uncertainty factors in BR projects.

2.2  IOC factors in BR projects

In addition, the organisations involved in BR projects require 
comprehensive information about the existing build-
ings, clear site conditions, clear contractual obligations 
and finalised design to virtually design, plan and control 

Tab. 1: Uncertainty factors in building refurbishment projects.

Uncertainty factors Reference

Lack of archived documents of the existing building Bernstein et al. (2014), Ali (2010) and Noori and Mokariantabari 
(2019b)

Incomplete utility information of the existing building Bernstein et al. (2014), Volk et al. (2014) and Noori and 
 Mokariantabari (2019b)

Unavailability of non-destructive testing results Ali (2010) and Noori and Mokariantabari (2019b)

Unavailability of building inspection results Doran et al. (2009), Bulleit (2008) and Noori and Mokariantabari 
(2019b)

Unavailability of building site survey results Bernstein et al. (2014) and Zolkafli et al. (2012)

Lack of design information during the design stage Zolkafli et al. (2012) and Ali (2008)

Lack of design information during the construction stage Ali (2014), Rahmat (2008) and Mokariantabari et al. (2019)

Difficulty in access to the construction site Tzortzopoulos et al. (2020) and Mokariantabari et al. (2019)

Inadequate space available for working on the building 
 refurbishment site 

Mokariantabari et al. (2019), Noori and Mokariantabari (2019b) and 
Sezer (2017)

Inadequate space available for storage of material Sheth et al. (2010) and Chong and Zin (2010)

Unforeseen site conditions Kim et al. (2020) and Bernstein et al. (2014)

Unclear scope of work Mokariantabari et al. (2019)

Unclear contractual obligations Manuel et al. (2016), Rahmat (2008) and Noori and Mokariantabari 
(2019b)

Uncertain client needs Akintan and Morledge (2013), Mustafa (2007) and Noori and 
 Mokariantabari (2019a)

Design changes made by the client Bernstein et al. (2014) and Ofori (2013)

Lack of client’s skill and knowledge related to the building 
 refurbishment project

Vaux and Kirk (2014) and Ali and Au-Yong (2021)

Difficulty in matching new materials with existing materials Vaysburd et al. (2014) and Noori and Mokariantabari (2019b)

Difficulty in obtaining construction materials Aziz and Abdel-Hakam (2016) and Diab and Mehany (2021)
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the projects. The IOC level in BR projects may increase if 
the organisation fails to provide other organisations with 
the requirements mentioned (Noori et al. 2021). This is 
because, in an uncertain environment such as BR projects, 
different organisations have different interpretations and 
perceptions of the problems. Thus, uncertainty can cause 
IOC in BR projects (Dada 2013; You et al. 2018). According 
to Kromidha et al. (2019) and Tonder et al. (2008), a high 
level of uncertainty provides fertile ground for conflict in 
construction projects. Construction projects, including 
BR projects, typically start well, but problems can lead to 
conflicts between the organisation (e.g. contractors, clients 
and consultants). Disagreement over basic responsibilities 
(Narh et al. 2015; Noori et al. 2021), how to achieve the pro-
ject’s goals (Harmon, 2003a, 2003b; Kerzner 2013) and task 
expectations (You et al. 2018) can provide fertile ground 
for IOC in construction projects. Moreover, disagreement 
over the interference by other project members in their 
works (Cao et al. 2020); the final cost, duration and quality 
(Noori et al. 2021; Ansari et al. 2022); and ethical standards 
of behaviour (Noori et al. 2021) are the roots causes of IOC 
in construction and BR projects. Table 2 shows the factors 
contributing to IOC in BR projects. Therefore, IOC can be 
defined as a situation between interrelated organisations in 
an uncertain project as they disagree on their responsibili-
ties and achievement of goals. 

However, reducing and controlling the level of uncer-
tainty by BR managers and organisations involved can 
reduce the IOC level (Noori et al. 2021). Researchers have 
suggested different ways to control and reduce IOC in BR 
projects: e.g. effective communication (Wu et al. 2017) and 
trust between organisations (Noori and Mokariantabari 
2019a; Cerić 2021), complete contract documents (Xu 2011) 
and meaningful interactions with tenants (Yee et al. 2013). 
Moreover, Charkhakan and Heravi (2022) observe that 
identifying the organisations’ culture and elevating their 
decision-making patterns constitute the most effective 
way to control IOC in construction projects.

3   Research method and data 
collection

3.1  Research methodology

Depending on the research purpose, scientific studies 
could be categorised into three types: exploratory, descrip-
tive and explanatory (Zainudin 2010; Bhattacherjee 2012; 
Sekaran 2019). Since this study has been conducted to 
determine the relationship between uncertainty as an 
independent variable and IOC as a dependent variable in 
BR projects, a combination of descriptive and explanatory 
(descripto-explanatory) research methods is considered 
appropriate. It must also be highlighted that this study 
uses partial least squares structural equation modelling 
(PLS-SEM) for analysis. Besides, a cross-sectional design 
is selected for this study because of the time constraint.

3.2  Data collection

This study used two stages of data collection (i.e. literature 
review and questionnaire survey) to achieve the research 
objectives. The first stage started with identifying second-
ary data collected through extensive literature reviews in 
the area of project management, general management 
and BR works published in refereed journals, conferences 
and textbooks.

The second stage of the study involved the question-
naire survey. The data was collected from boundary role 
persons in contraction and architectural firms with expe-
rience in BR projects. Thus, medium and large refurbish-
ment projects, which must have been carried out within 
the past 5  years from the data collection date (to mini-
mise the respondents’ memory lapse), were targeted for 
this study. However, since this research focuses on the 
IOC in BR projects, construction and architectural firms 

Tab. 2: Interorganisational conflict factors in building refurbishment projects.

Interorganisational conflict factors References

Disagreement over basic responsibilities Noori et al. (2021) and Narh et al. (2015)

Disagreement on how to achieve the project’s goals Ali et al. (2014), Kerzner (2013) and Harmon (2003a, 2003b)

Disagreement over task expectations You et al. (2018) and Vaux and Kirk (2014)

Disagreement over the interference of other project members  
in their works

Cao et al. (2020), Bekele (2015) and Moura and Teixeira (2010)

Disagreement over ethical standards of behaviour Noori et al. (2021), Lumineau et al. (2015) and Kang (2004)

Disagreement over the final cost, duration and quality Ansari et al. (2022), Khahro and Ali (2014) and Noori et al. (2021)
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were chosen because they are the organisations that are 
actively involved in the projects. After identifying and 
selecting the respondents, Web-based questionnaires 
were sent to 1,050 construction firms and 733 architec-
tural firms, requesting them to identify and ask manag-
ers involved in refurbishment projects to complete the 
questionnaires. A Web-based survey with a five-point 
Likert scale was used in this study to collect the data  
(see Sections A and B and Tables A1 and B1 in the Appen-
dix). The five-point Likert scale adopted to ensure the 
reliability of the study instruments was as follows: 1 = 
totally disagree; 2 = disagree; 3 = moderate (neither agree 
nor disagree); 4 = agree; and 5 = totally agree. Finally, the 
author received 232 responses from construction firms 
and 178 responses from architectural firms; of these, only 
118 were valid responses. However, the overall response 
rate for both construction and architectural firms was 
27%, and the valid response rate was 11%. 

3.3   Uncertainty and classification of IOC 
factors 

This study used exploratory factor analysis (EFA) to 
 classify, reduce and condense uncertainty and the IOC 
factors. However, different measurement tests (e.g. the 
 Kaiser–Meyer–Olkin [KMO] measure of sampling  adequacy 

and Bartlett’s test of sphericity [BTS]) were applied to 
verify that the data set was suitable for EFA.  According 
to Pallant (2020), the significant value of KMO is >0.6, 
and the significant value of BTS is <0.05. Table 3 shows 
that the value of KMO is >0.6, and the significant value of 
BTS is <0.05. Therefore, the data meets this assumption, 
and the values are appropriate for EFA. Table 4 shows 
the summary of EFA analysis for uncertainty and IOC in 
BR works using the principal component extraction and 
varimax rotation methods. The KMO measure of sampling 
adequacy indicates that the strength of the relationships 
among uncertainty variables is high (KMO =0.899), and 
BTS is significant (Χ2 (153) = 2,490.606, P < 0.001); thus, 
it can be concluded that the values are appropriate for 
EFA. Furthermore, three variables should be extracted 
from BR projects’ uncertainties since three eigenvalues 
are exceeded (eigenvalue = 9.105, 1.160 and 1.207). These 
extracted variables are predicted to have 66.18% of the 
variance explained to explain the uncertainty variables of 
BR projects. The group items are called the documentation 
factor (Cronbach’s alpha = 0.901), physical  constraints 
factors (Cronbach’s alpha = 0.858) and human factors 
(Cronbach’s alpha = 0.881). It also shows that all grouped 
items have good reliability values since  Cronbach’s 
alpha values are >0.80, with an acceptable value of >0.70  
(Pallant 2020).

Additionally, Table 4 shows that the result of the KMO 
test for IOC variables is high (KMO = 0.953), indicating 
strong relationships among the IOC variables. Further, 
the BTS result for the IOC items is significant, where the 
 significance value of BTS is <0.05 (X2 (78) = 2,874.404,  
P < 0.001), which shows the appropriateness of the values 
for EFA. It can be seen that only one variable should be 
extracted from the IOC factors in BR projects since one 
eigenvalue is exceeded (eigenvalue = 9.69). This extracted 
variable is predicted to have 74.51% of the variance 
explained to explain the IOC variables. The group items 

Tab. 3: Initial assumptions of EFA.

Variables KMO BTS

Approx.  
chi-square

df Significance

Uncertainty 0.899 2,490.606 153 0.000

IOC 0.953 2,874.404 78 0.000

BTS, Bartlett’s test of sphericity; EFA, exploratory factor analysis; 
IOC, interorganisational conflict; KMO, Kaiser–Meyer–Olkin.

Tab. 4: Summary of EFA.

Variables Extracted variables Number 
of items

Eigenvalues Variance 
explained

Factor  
loadinga

Communalitiesa CA KMO

Uncertainty Documentation 
factor

7 9.105 24.98% 0.574→0.789 0.563→0.776 0.901 0.899

Physical constraints 
factors

4 1.160 22.24% 0.635→0.798 0.653→0.717 0.850

Human factors 7 1.207 18.95% 0.552→0.814 0.597→0.793 0.881

 IOC Interorganisational 
conflict 

13 9.687 74.51 0.784→0.912 0.746→0.828 0.971 0.953

aThe reported values are the ranges of values from the minimum value to a maximum value.
CA, Cronbach’s alpha; EFA, exploratory factor analysis; IOC, interorganisational conflict; KMO, Kaiser–Meyer–Olkin.
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are called IOC (Cronbach’s alpha = 0.971). Besides, the 
Cronbach’s alpha value is >0.80, where the acceptable 
value is >0.70, verifying that the grouped item has a good 
reliability value. Moreover, it can be seen that the items 
to measure the targeted uncertainty and IOC variables 
are valid in terms of item validity from the EFA perspec-
tive (i.e. factor loading >0.55 and communalities >0.3) and 
have the right reliability level for each extracted variable 
(see Table 4). 

4  Result and discussion

4.1  Uncertainty level in BR projects

In the current study, the respondents were asked to rate the 
level of uncertainty and IOC in BR projects in the context 
of achieving the objectives. The five-point Likert scale 
was applied: ‘1’ indicates strongly disagree; ‘5’  represents 
strongly agree. The higher the level of agreement, the 
lower is the level of uncertainty and IOC in BR. Further, 
the mean scores were classified into three categories: 

1.0–2.33 – highly uncertain or high level of IOC;
2.34–3.66 – moderately uncertain or moderate level of  
IOC;
3.67–5.0 – Less uncertain or low level of IOC.
As shown in Table 5, the refurbishment projects are 

moderately uncertain, with an overall mean value of 2.48. 
The results show that the physical constraints factor is the 
topmost uncertain variable in BR works, with a mean score 
of 2.31, which falls under the highly uncertain category. 
Therefore, it could be concluded that the organisations 
involved in BR projects should pay more attention to the 
physical constraints factor, including access to the site, 
space for working, space for storage of materials and site 
conditions. However, access to the site is the most uncer-
tain indicator, with a mean score of 2.20 (highly uncer-
tain), which is not unexpected. Rahmat (1997) observed 
that access to a site is one of the most uncertain variables 
in refurbishment projects. It shows that access to the site 
has been an uncertainty factor in BR projects for at least 
the past 2 decades. Organisations involved in a refur-
bishment project must share the same space; they lose 
their independence and become interdependent, which 

Tab. 5: Analysis of the level of uncertainty in refurbishment projects.

No. Variable Indicator Mean  
(N=188)

Result Overall 
mean

Rank Overall result

A Documentation factor Archived 
 document

2.62 Moderately 
uncertain

2.50 2 Moderately 
 uncertain

Utility information 2.56 Moderately 
uncertain

Non-destructive 
testing

1.73 Highly uncertain

Building 
 inspection

2.64 Moderately 
uncertain

Building site 
survey

2.76 Moderately 
uncertain

Design 
 information during 
the design stage

2.58 Moderately 
uncertain

Design 
 information during 
the constructing 
stage

2.65 Moderately 
uncertain

B Physical constraints factor Access to the site 2.20 Highly uncertain 2.31 1 Highly uncertain

Space for working 2.48 Moderately 
uncertain

Space for storage 
of material

2.23 Highly uncertain

Unforeseen site 
conditions

2.34 Moderately 
uncertain

(Continued)
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is called interdependency. Waldron (2006) observed 
that interdependent organisations might be less willing 
to cooperate because it affects their work efficiency. For 
example, the occupants may not want to share the same 
access with the contractors since it disturbs their daily 
activities. Thus, Narh et al. (2015) mentioned that site 
access is one of the leading causes of IOC in construction 
projects. Therefore, organisations must create a collabo-
rative culture to reduce IOC due to site access. Collabora-
tive culture can be formed by sharing solutions and ideas, 
emphasising access and focusing on problems (Gref 2010; 
Yang et al. 2018). Further, ‘inadequate space for storage 
of materials’ is the second most uncertain indicator under 
the physical constraints factor, with a mean score of 2.23 
(highly uncertain). It may disrupt the contractor’s work, 
cause delay and increase the cost of BR works because 
the contractors have to order building materials in small 
packages. Therefore, the client and occupants need to 
cope with reduced space for working, which may cause 
discomfort for them. Additionally, IOC caused by inade-
quate space on the site can be reduced by frequent inter-
actions between the client and the contractor.

Besides the physical constraints factor, the docu-
mentation factor is another uncertainty variable in BR 
projects, which is moderately uncertain, with an overall 
mean score of 2.5. The moderately uncertain level of 
documentation factor is somewhat surprising because 
previous researchers found that this is one of the main 
significant problems in refurbishment projects (Rahmat 

2008; Mokariantabari et al. 2019). The non-destructive 
test (NDT) is highly uncertain in the current study, with 
a mean score of 1.73. Therefore, it can be noted that the 
test on structural stability and integrity are not regularly 
conducted, and NDT is the least crucial information-gath-
ering method in Malaysia. Similarly, Ali (2010) found that 
NDT was the least essential means of information gather-
ing for Malaysia’s BR projects. Even though project docu-
mentation is not the most significant variable that causes 
IOC uncertainty, it could be significant.

Finally, the human factor is moderately uncertain, 
with an overall mean score of 2.62. Unclear scope of work 
and unclear contractual obligations are two indicators of 
the human factor that need to be emphasised. These two 
indicators are highly uncertain, which are related to the 
provisions in the contract. This finding is supported by 
Rahmat (2008), who found that unclear scope of work and 
unclear contractual obligations are the main uncertainty 
factors in BR projects. Besides, unclear scope of work and 
contractual obligations could cause IOC and reduce the 
quality of the project outcome because organisations may 
be unwilling to perform specific tasks if they assume that 
the tasks are not their responsibilities. This issue may also 
affect the performance of the other parties in the organ-
isations in the project team. Therefore, a well-defined 
scope of the work, objectives and design basis with clear 
roles and responsibilities in a contract can be suggested 
to resolve uncertainties at an earlier stage of BR works. 
This may necessitate the use of a specific contract for BR 

No. Variable Indicator Mean  
(N=188)

Result Overall 
mean

Rank Overall result

C Human factor Scope of work 2.27 Highly uncertain
2.62 3 Moderately 

uncertain
Contractual 
 obligations

2.27 Highly uncertain

Matching of new 
materials

3.03 Moderately 
uncertain

Obtaining 
 construction 
materials

2.53 Moderately 
uncertain

Client’s skill and 
knowledge

2.84 Moderately 
uncertain

Client’s needs 2.45 Moderately 
uncertain

Design changes 
made by client

2.97 Moderately 
uncertain

Uncertainty in refurbishment projects 2.48 Moderately 
 uncertain

Tab. 5: Continued
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projects. Conflicts may also be controlled and reduced 
informally by having practical cooperation and commu-
nications among the organisations involved in BR projets.

4.2  IOC level in BR projects

As mentioned earlier, uncertainty variables cause IOC in 
BR projects, and as shown in Table 6, IOC is at a moder-
ate level, with a mean value of 2.80. Under circumstances 
where BR projects are moderately uncertain, a moderate 
level of IOCarises as well, hence, indicating that there is 
an interrelation between these two variables. Thus, with 
proper uncertainty management, the IOC can be managed 
optimally.

Table 6 shows that disagreement over the final cost 
and duration are the top indicators of IOC, with a mean 
score of 2.02 and 2.13 (high level), respectively. Khahro and 
Ali (2014) also observed that disagreement over the final 
cost and duration between the organisations is the main 
reason for the high IOC in construction projects. Therefore, 

it should be noted that all organisations should be aware 
of the IOC level in order to complete the construction 
project within the budget. IOC over final cost frequently 
arises from errors in drawings and specifications, delays 
in payment progress, changes in orders and differing site 
conditions since these factors often cause cost overruns 
(Okeil et al. 2013). It can also happen when organisations 
face uncertainties during the construction stage, which 
the designers do not consider during the design stage  
(Lee and Polkinghorn 2008).

Moreover, a high level of conflict between the con-
tractor and the client is the third critical factor that causes 
IOC, with a mean score of 2.28. This result is somewhat 
predictable due to the uncertain environment of BR works, 
design changes made by clients, lack of trust and commu-
nication between organisations, poor information sharing 
and unrealistic expectations over cost and time. This result 
supports the findings of Cheung and Pang (2013) that IOC 
between the contractor and client is inevitable in the con-
struction industry due to the high difference in their inter-
ests. However, the construction stages show the highest 

Tab. 6: Analysis of the level of IOC in building refurbishment projects.

No. Variable Indicator Mean (N=188) Result Overall 
mean

Overall result

A Conflict factors Basic responsibilities 3.13 Moderately 
 conflicting

2.80 Moderately conflicting

Project’s goals 3.04 Moderately 
 conflicting

Task expectations 3.03 Moderately 
 conflicting

Interference 2.96 Moderately 
 conflicting

Standards of behaviours 3.14 Moderately 
 conflicting

Final cost 2.02 Highly conflicting

Final duration 2.13 Highly conflicting

Final quality 3.37 Moderately 
 conflicting

Conflict between the 
client and the contractor

2.28 Highly conflicting

Conflict between the 
client and the consultant

3.12 Moderately 
 conflicting

Conflict between the con-
tractor and the consultant

3.22 Moderately 
 conflicting

Conflict during the design 
stage

3.51 Moderately 
 conflicting

Conflict during the con-
struction stage

2.28 Highly conflicting

Interorganisational conflict (IOC) 2.80 Moderately conflicting
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IOC among all refurbishment stages, with a mean score of 
2.28 (high level). This result supports the findings of Al- 
Sedairy (1994) and Lee et al. (2017), who found that the 
most  frequent and severe IOC occurred during the project’s 
construction phase compared to the design phase. It can be 
explained by the fact that more organisations are involved 
during the construction phase, which drastically increases 
the difficulty and complexity of communication among 
the entities involved. At the construction stage, conflicts 
are caused by inaccurate information (Noori et al. 2016;  
Osei-Kyei et al. 2019), delayed or late issue of design infor-
mation (Camelo-Ordaz et al. 2014), delay in bill payment 
(Mahamid 2016) and unclear contract documents (Liu 2014).

Surprisingly, disagreement over the final quality 
has the most negligible impact on the IOC level, with a 
mean score of 3.37. The results contradict the finding of 
Moura and Teixeira (2010), who found that disagreement 
between organisations, in particular between clients and 
contractors, over the final quality is one of the main IOC 
factors in construction projects.

This could be because all the issues that affect the 
quality have been carefully considered and evaluated 
during the design stage since the conflict between the 
client/contractors and consultants also has the most neg-
ligible impact on the IOC level. Quality can be defined as 
conformity with requirements; therefore, it is vital to pay 
more attention to the causes of the IOC to finish the project 
with the required quality. However, the low level of IOC 
between the client/contractors and consultants could be 
because of their high trust level. Consultants are profes-
sionals who act as mediators between the contractor and 
the client. Therefore, their decisions and actions do not 
directly affect the interests of the clients and contractors. 

The consultants are more likely to find solutions to reduce 
the conflicts between the clients and the contractors. This 
observation is supported by Ntiyakunze (2011), who found 
that the conflict level between the clients/contractors and 
consultants is low in building construction projects.

4.3  SEM-PLS approach

Moreover, this study applied SEM by using the PLS (PLS-
SEM) approach to analyse the relationship between uncer-
tainty and IOCin BR projects. SmartPLS software by GmbH 
Company (SmartPLS) software was applied to analyse var-
iance. The result of the PLS Algorithm is shown in Figure 1. 
The coefficient of determination (R2) is for the IOC (endog-
enous latent variable). The R2 for IOC is more than the 
substantial values for the dependent variable (Table 7). It 
means that the variance forcefully explains the uncertain-
ties in refurbishment projects at 28.1% at the IOC level. 

The inner model shows that uncertainty in refurbish-
ment projects has 0.436 effects on the level of IOC. Path 
coefficients have a standardised value at ±1, with an esti-
mated path coefficient close to +1 representing the vari-
ables (Hair et al. 2014). The present study shows that the 
hypothesised path relationship between uncertainty and 
the IOC level in BR projects is 0.435, a relatively strong pos-
itive correlation and statistically significant relationship 
between uncertainty and the IOC variables, because the 
path coefficient is close to +1. Meanwhile, predictive rele-
vance was explored for the inner model as another aspect. 
The  blindfolding procedure yields the Stone–Geisser (Q2) 
values (i.e. cross-validated redundancy measures) in 
SmartPLS. The assessment of Q2 yields a value of 0.271. 

[+]
0.908

[+]
0.756

[+]
0.833

[+] [+]
0.281

DF

PCF

HF

UNC

IOC

0.899

0.859

0.913

0.436

Fig. 1: SEM-PLS results for the theoretical framework describing the relation between UNC in refurbishment projects andIOC.
IOC, interorganisational conflict; PLS, partial least squares; SEM, structural equation modelling; UNC, uncertainty DF= Documentation 
Factor; PCF= Physical Constraints Factor; HF= Human Factor.
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Tab. 7: Path coefficient of the relationship between uncertainty and 
IOC in refurbishment projects.

Path Β t-value R2 Q2 P-value

UNC → IOC 0.435 4.985** 0.281 0.271 P < 0.01

Note: P-value < 0.05* at t-value >1.96; P-value < 0.01** at t-value = 
2.58 (two-tailed).
Q is the Stone–Geisser value.
IOC, interorganisational conflict; UNC, uncertainty.

Since a Q2 value >0 has predictive relevance for endog-
enous variables under consideration (Hair et al. 2014),  
Q2 with a value of 0.271 is considered an excellent pre-
dictive relevance (see Table 7). Based on the values of 
R2 and Q2, uncertainty has a positive relationship with 
IOC when β= 0.435, t= 4.985, P < 0.01; in other words, the 
higher uthe ncertainty, the higher is the level of IOC in 
BR  projects. 

5  Conclusions and contribution 

5.1  Conclusions

In this study, the process of IOC occurrence was analysed 
while considering the uncertain nature of BR projects to 
provide an analytical benchmark to investigate the level 
of IOC and uncertainty in BR projects. The descriptive sta-
tistical analysis shows moderate uncertainty and IOC in 
BR projects. Under circumstances in which BR projects 
are moderately uncertain, a moderate level of IOCarises as 
well, indicating an interrelation between these two varia-
bles. Thus, with proper uncertainty management, the IOC 
can be managed optimally.

This paper defines IOC as a phenomenon between 
interdependent organisations in an uncertain and 
complex project as they disagree on achieving their goals, 
objectives and responsibilities.

The uncertainty factors are grouped into three varia-
bles or themes: documentation, physical constraints and 
human factors. The physical constraints factor is a highly 
uncertain variable because of difficult access to the site 
and availability of only a small space for storing materi-
als and working. Therefore, the organisations involved in 
BR projects should manage the physical constraint factors 
to reduce the uncertainty in BR works. The site could be 
made more accessible by paying attention to site layout 
plans and changing working hours. The organisations 
involved should be integrated by having an effective com-
munication channel, creating a collaborative culture and 
helping each other through space sharing. 

The documentation factor is a moderately uncertain 
variable, mostly due to the lack of utility and design infor-
mation during the design stage and the lack of NDT results 
for evaluating building structure and materials. The lack 
of information and documentation could be solved by 
sharing and providing clear and readable information 
through direct contact, regular meetings and exchanging 
information through social media.

The human factor is also a moderately uncertain vari-
able but less problematic than the other two variables. The 
human factors include unclear scope of work and contrac-
tual obligations and the client’s skill and knowledge. 

However, disagreement over the final cost and dura-
tion are the top indicators of IOC. This is due to errors in 
drawings and specifications, delays in payments, changing 
orders, differing site conditions and uncertainties during 
construction. Conflict between the contractor and clients 
is another leading contributor to the IOC. This is due to the 
following: uncertain nature of BR works; design changes 
by client; lack of trust, communication and information 
sharing; and unrealistic expectations over cost and time. 
Therefore, proper contractual and documentation proce-
dures, complete design information and clear site condi-
tion are necessary to manage the IOC arising in BR pro-
jects. Besides, building trust and effective communication 
may help manage and control the level of IOC effectively. 

5.2  Contribution of knowledge

BR projects are more uncertain than new-build projects. 
Thus, it is important to identify and measure the uncer-
tainties to provide a better basis for decision-making and 
effectively plan and control BR projects during both the 
design and construction stages. This could help to improve 
the image of the BR sector and motivate organisations to 
carry out refurbishment projects. Furthermore, there is 
a lack of literature on IOC in BR projects, and this study 
tries to fill the gap in identifying conflict indicators to help 
organisations establish rules and strategies to reduce the 
IOC level. However, identifying the uncertainty variables 
and managing IOC could help to increase the clients’ sat-
isfaction by improving BR project performance.

5.3  Limitations and future research 

First, this study focuses only on the interrelated depend-
ence relationship between uncertainty and IOCvariables. 
The model has not included moderator variables such 
as effective communication, trust between organisations 
and complete contract documents. Therefore, future 
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research opportunities exist to include mediator varia-
bles in determining their effects on controlling IOC and 
BR project success. Second, this research is limited to the 
construction industry, and it might not be the same when 
examining other industries due to the unique character 
of each industry. Research on each main factor contrib-
uting to uncertainty and conflict could be carried out in 
greater depth. Third, the non-existence of a directory of 
refurbishment contractors and architects and the types of 
refurbishment projects they undertook presented limita-
tions to this study. 
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Appendix 
A Uncertainty-and-IOC part of questionnaire
A1 Project uncertainty 
A1.1 Was the building occupied throughout the design stage of the refurbishment project? 
[   ]   Not occupied        [   ]  Partly occupied        [   ]  Fully occupied    
A1.2 Was the building occupied throughout the construction stage of the refurbishment project?
[   ]   Not occupied        [   ]  Partly occupied        [   ]  Fully occupied

Tab. A1: To what extent do you agree/disagree with the following statements relating to the refurbishment project that you have selected?

Item Statement

 

1 Archived document of the existing building (as-built drawings & reports) was available. 1 2 3 4 5

2 Utility information of the existing building was complete. 1 2 3 4 5

3 Non-destructive testing (e.g. ultrasonic testing) results were available 1 2 3 4 5

4 Building inspection results were available. 1 2 3 4 5

5 Building site survey results were available. 1 2 3 4 5

6 The design information during the design stage was fully available. 1 2 3 4 5

7 The design information during the constructing stage was fully available. 1 2 3 4 5

8 Access to the site was easy. 1 2 3 4 5

9 The space available for working on the refurbishment site was adequate. 1 2 3 4 5

10 The space available for storing material was adequate. 1 2 3 4 5

11 The site conditions (e.g. piping, electrical and structural) were foreseen 1 2 3 4 5

12 The scope of work was clear. 1 2 3 4 5

13 The contractual obligations were clear. 1 2 3 4 5

14 Matching new materials with the existing materials was easy. 1 2 3 4 5

15 The construction materials were easy to be obtained. 1 2 3 4 5

16 The client’s skills and knowledge related to the refurbishment project were high. 1 2 3 4 5

17 The client’s needs were certain. 1 2 3 4 5

18 The changes to the design made by the client were few. 1 2 3 4 5
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Tab. B1: To what extent did the following interorganisational conflicts occur in the refurbishment project?

Item Interorganisational conflicts

 

1 The organisations involved in the refurbishment project agreed on their basic 
 responsibilities. 

1 2 3 4 5

2 The organisations involved in the refurbishment project agreed on achieving the 
project’s goals.

1 2 3 4 5

3 The organisations involved in the refurbishment project agreed on task expectations. 1 2 3 4 5

4 The organisations involved in the refurbishment project agreed on the interference of 
other project members in their works.

1 2 3 4 5

5 The organisations involved in the refurbishment project agreed on standards of 
behaviour.

1 2 3 4 5

6 The client and the contractor agreed on the final cost of the refurbishment project. 1 2 3 4 5

7 The client and the contractor agreed on the final duration of the refurbishment project. 1 2 3 4 5

8 The client and the contractor agreed on the final quality of the refurbishment project. 1 2 3 4 5

9 The level of organisational conflict between the client and the contractor in the refur-
bishment project was low.

1 2 3 4 5

10 The level of organisational conflict between the client and the consultants in the 
refurbishment project was low.

1 2 3 4 5

11 The level of organisational conflict between the contractor and the consultants in the 
refurbishment project was low.

1 2 3 4 5

12 The level of interorganisational conflict during the design stage of the refurbishment 
project was low.

1 2 3 4 5

13 The level of interorganisational conflict during the construction stage of the refurbish-
ment project was low.

1 2 3 4 5

B Interorganisational conflict
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