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The Value of Early Warning Systems in Projects;  

A Case Study on The Enterprise Centre (TEC) Project at University of East Anglia 

 

Summary 

Based on studies on the history of failed projects, it is obvious that projects do not result in 

failure overnight. In hindsight, project managers are often able to point out the most likely 

factors leading to project problems. One approach towards prevention of project failure or 

deviation from the main goal, is to attempt to detect possible signs of project failure in early 

stages of projects. These signs are referred to in the literature as Early Warning (EW) signs. 

This paper looks at the application of an EW system in a real-life project and how it contributed 

to project success. This study builds on the archival data from the project and interviews with 

9 key project stakeholders on the benefits of application of the EW system. The findings show 

that EW systems can enhance collaboration and constructive dialogue among the project team 

and hence create the opportunity to avoid or mitigate potential risks. It also shows that the 

openness of the project client and the project team to acceptance of precautions, plays an 

important role in gaining the most possible benefits from the use of such tools. 
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Introduction 

Construction projects are often initiated in complex and dynamic environments resulting in 

circumstances of high uncertainty and risk, which are compounded by demanding time 

constraints (Jayasudha and Vidivelli, 2016). These projects are perceived to be exposed to 

higher numbers of risks due to involvement of various contracting parties, such as owners, 

designers, contractors, subcontractors, suppliers, etc. (PMI 2008). Construction risks need to 

be proactively managed if the objectives and targets of a construction project are to be achieved 

(Goh et al., 2013) and therefore, risk management is considered to be a very important 

managerial process for achievement of project’s objectives in terms of time, costs, quality, 

safety, and environmental sustainability (Rezvani Befrouei and Taghipour, 2015).  

Risk management should be applied as an integral part of project management for the 

successful delivery of construction projects in terms of time, cost, quality, safety, and 

environmental sustainability (Zou et al. 2007). Early Warning (EW) systems can act a 

supporting tool to the risk management system and act above the risk register. The value of 

EW system lies in providing available time for the project team to take preventive actions to 

manage the potential risks more efficiently (Nikander, 2002). In practice though, not many 

construction projects apply EW systems as a decision support tool within their risk 

management process. This can be due to many reasons among which the additional costs the 

application of such systems adds to the project costs, lack of willingness of project client to 

hear “bad news” and also lack of an environment of trust where EW signs can be raised by 

project stakeholders without fear of being labelled as the problem. It is thus important to learn 

the enablers and barriers to effective applications of EW systems as a means to mitigate 

potential risks and hence increase the possibility of project success. 

This paper discusses the application of an EW system called RADAR in the case of The 

Enterprise Centre (TEC) at University of East Anglia in the UK. The project is a demonstrative 

case of effective application of an EW system as a means to create a collaborative environment 

where all project stakeholders were given a voice to raise their concerns and opinions timely 

enough for the project team to be able to take action. The main research question this research 

tends to answer is: How can EW systems create value for projects? This paper builds on the 

theoretical framework of EW systems developed by Nikander (2002) and Hajikazemi (2015). 

The remaining sections of this paper include background of research, methodology, findings 

and finally discussions and conclusions. 

Background  

Despite the application of project management tools and techniques in projects worldwide, still 

a large number of projects fail to meet their objectives. Based on studies on the history of failed 

projects, it is obvious that projects do not result in failure overnight. With hindsight, project 

managers are often able to point out the most likely factors leading to project failure. One 

approach towards prevention of project failure or deviation from the main goal is to attempt to 

detect possible signs of project failure in early stages of projects. These signs are referred to in 

the literature as Early Warning (EW) signs.  

The major challenge for the project managers is the identification of these signs and attempting 

to respond to them in order to prevent the negative circumstances. Although it is not a proven 

fact that identification of EW signals is a guarantee against project failure, there are a number 

of resources which consider paying attention to these signals and attempt to respond to them 

as a contribution to project success (Hajikazemi, 2015). 



 

3 

 

While it is always a challenge for projects to identify the chances of risks actualising and how 

to prevent or avoid their consequences, EW signs adds value to the risk management process 

by helping the project obtain indications as early as possible of some development that in the 

future will become clearer, typically of a negative nature. The first discussion about EW in a 

management context was initiated by Ansoff (1975). This is supported by Nikander (2002) 

who dealt extensively with this literature in his doctoral dissertation. Ansoff suggested that 

strategic surprises, for example the oil crisis in the early 1970s, do not appear out of the blue, 

rather they may be detected by the aid of pre-emptive signs. These signs he called weak signals. 

A weak signal was defined as “[. . .] imprecise early indications about impending impactful 

events” (Ansoff and McDonnell, 1990, p. 20). The core idea is thus that even unexpected 

discontinuities are heralded by some warning signals. 

The definition of EW signs is according to Hajikazemi (2015, p.12) “a specific element, 

happening or event which shows that the risk event will actually realize. The EW sign does not 

provide information on the exact time of the materialization of risk; neither does it reveal its 

expected magnitude. Rather it acts as an alarm which triggers action in order to either prevent 

the realization of the potential problem or possibly lessen the undesired consequences.”. 

It is important to know that EWs do not seem to provide a clear picture of the exact time where 

the problem might become current. The most that it reveals is that there is little time before the 

problem materializes. The EW phenomenon is linked to the risk management concept via the 

concept of “risk symptoms” which has been discussed in PMBOK (2021). Risk symptoms are 

evidences which reveal that a potential problem will actually materialize. To minimize the 

damage that the problem causes for the project, responses are required to correct the situation.  

However, it is worth mentioning that according to Niwa (1989), the information provided by 

an EW about the time available before the potential problem becomes real, is not the same 

thing as the probability of materialization of a risk. These two concepts do not substitute each 

other and are not opposite factors. Rather they supplement the total knowledge. 

Although the concept of EW signs and EW systems are quite well-known and widely 

implemented in areas such as health (Swanton et al., 2009; WHO, 2022), natural disasters 

(Basher, 2006; Gasparini et al., 2007), risk and safety (Skogdalen et al., 2011; Zheng et al., 

2012) and environmental destruction/ ecosystem collapse (Gourmelon et al.,2010; Lenton, 

2011), it is less known and implemented in the project context. According to Nikander (2002), 

very little existing literature deals explicitly with the EW in projects and project management. 

The same observation was made by Williams et al. (2012) addressing that this topic is under 

researched. In the recent years however, more attention has been paid to this phenomenon and 

its potential benefits for projects and in particular construction. According to Meng (2014), 

there is a significant difference between the performance of construction projects that use EW 

systems and those that don’t, in terms of time, cost, and quality. EW systems prove to be an 

important approach of proactive management during a construction or engineering project 

(Meng, 2014). Kim et al. (2018) propose an early-warning performance monitoring system 

(EPMS) is proposed to objectively measure and monitor the performance of a project for early 

detection of inherent poor performance problems. The reason for this concept being bold in 

this sector can be the fact that very often, construction projects are completed with high cost 

overrun, extended deadlines and significant quality issues (Giegerich, 2002). 

EW signs can be detected and analysed via a range of different tools. The project management 

literature includes some directed references and some indirect references to tools which can be 

used as EW sources. Examples of direct mentions are project success / failure models (Pinto 

and Slevin 1988; Lewis 1993; Miller and Lessard 2000; Sjekavica Klepo and Radujković 
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2019), Project assessment methods (Miller and Lessard 2000; Wateridge 2002; Cooper 2005; 

Jaafari 2007; Williams et al., 2012). Different tools may also focus on different areas of risk. 

For example, the earned value method focuses on identifying early warning signs of deviations 

from cost and time baseline plans (Kim, 2014). While other methods such as project health 

check might have a more general view on all areas which might expose the project to risk 

including managerial risks (Jaafari, 2007; Hajikazemi and Anderson, 2014). This paper will 

focus on a case study of application of an EW system aiming at identifying behavioural risks 

in a project setting. 

Methodology 

The aim of this study is to understand the benefits of implementation of EW systems in projects. 

To fulfil this, a real case project which successfully implemented an early warning system 

called “RADAR” was studied. The project included the building of The Enterprise Centre 

(TEC) at the University of East Anglia (UEA) in the UK. The implementation of the tool, 

which will be discussed in this section, proved to add value by enabling the project team to 

tackle issues early and thus reduce conflict which ultimately led to saving time and money 

(APM, 2018). 

This study applies case study research in order to scrutinize how identification and actions on 

EW signs can be beneficial for projects. With the principles of EW already researched by 

different authors, the next phase of research is logically the development, implementation, and 

testing of more specific methods for identifying and acting on EW signs, thus validating EW 

as a feasible approach to improve project performance. For this type of research, the case study 

approach which allows better understanding of the concept by thorough examination of specific 

approaches in practice is a suitable solution (Yin, 2018). A typical case study focuses on what 

that exemplifies a stable, cross-case relationship (Seawright and Gerring, 2013). The aim for 

this research was to find a typical case of the application of an EW system so that the usefulness 

of such systems can be evaluated. There are not many case studies on application of EW 

systems in the construction sector so this case was among those which the author had access to 

both archival data and the project stakeholders. This case study was done in order to examine 

the results of implementation of the tool alongside its potential for improvement. It is important 

to mention that since the tool is still not well known in the industry, and currently not many 

firms are applying it, the case study is rather limited. Nevertheless, it has been endeavoured to 

perform an inductive analysis taking into account all the limitations and constraints.  

 

Figure 1. Research design 

Case project and the EW system  

The project under study is the construction of the sustainably designed enterprise centre at the 

University of East Anglia in the UK. The project started in Jan 2012 and ran through to May 

2015. The project was delivered via a New Engineering Contract (NEC) contract form. A prime 

contractor was appointed and put in a position where they had full responsibility for the 

completion of the project, managing all design and construction activity. The NEC form 

facilitated the concept of all parties working in the spirit of collaboration. The key to the 

delivery of the scheme was the engagement of all parties in the identification and mitigation of 

risk. The NEC contract processes and traditional risk management protocols were 

supplemented by an enhanced early warning mechanism called RADAR (Watson et al., 2018). 

Data collection from project 
archival documents

Data collection through semi 
structuired interviews with 

project stakeholders

Analysis of archival and 
interview data
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The tool is designed to be a collaborative early warning system that identifies risks through 

real-time risk profiling for assessment and review. It does this by collecting anonymised risk 

perceptions of project stakeholders and analysing and tracking these by testing and uncovering 

risk assumptions, in order to provide sufficient warning to enable risk to be minimised. The 

purpose of the tool was to give a safe and confidential arena in which individual project team 

members could feedback information about their feelings of different project attributes. 

Once a month during asset delivery the wider project stakeholder team received a bespoke 

questionnaire. This allowed respondents to confidentially express their gut feelings about the 

pre-defined key performance areas. Collation and analysis of all responses then took place by 

an expert Panel, all with established industry experience and analytical tools at their disposal 

to explore this accumulated project feedback. Prior to inclusion in any report individual 

responses were anonymised. With rapid turnaround, the resulting reports were then shared with 

everyone in the stakeholder team. The monthly reports presented an overview of perceived 

risks and issues along with early warning of areas of concern. The core management team then 

reviewed the report for the month at all the monthly project meetings and more widely at the 

quarterly continuous improvement workshops (See Table 1). Questions 1 to 9 were common 

in every round of data collection, however questions 10 to 14 changed referred to higher ranked 

risks as per the risk register, every month. 

Table 1. RADAR questions 

No. Question Type 

Q1 Are there any specific project successes you would like to highlight? Fixed 

Q2 Are there any general comments, specific opportunities or concerns you would like to raise 

about the project? 

Fixed 

Q3 The overall stated objective of the project charter is to "exceed expectations"; from 

progress to date, do you feel the current delivery plan will allow us to exceed expectations?  

Fixed 

Q4 How do you rate the team's progress towards its stated goal of "perfect delivery" which is 

described as safe, on time, snag free, with a delighted customer? Would you recommend 

the team?  

Fixed 

Q5 Is the project team achieving open and honest communication sufficient to prevent 

surprises across the whole project team? 

Fixed 

Q6 Do you feel that the innovations in both design and methods of working are capable of 

being adopted commercially on other projects?  

Fixed 

Q7 One of the goals of the project is to deliver long-term benefits to all team members, how do 

you rate your future benefits?  

Fixed 

Q8 The project charter commitment to "Developing, maintaining and channelling enthusiasm 

for, and celebrating successful collaboration". Please rate your experience of the 

collaborative working practices of the team?  

Fixed 

Q9 Do you feel the team is effectively mitigating unnecessary risks, within the context of a 

pioneering project?  

Fixed 

Q10 Please rate the following risk: There may be a lack of resource (Funds, time or people) to 

maintain the Accepted programme.  

Variable 

Q11 Please rate the following risk: Inadequate time for costing stage D design  Variable 

Q12 Please rate the following risk: New & unproven combinations of materials requiring 

specialist testing at early stage in design process  

Variable 

Q13 Please rate the following risk: Requirement to provide supplies to Earlham Hall causes 

conflict with proposed Project Works.  

Variable 

Q14 Please rate the following risk: The Works Information (contract requirement) may be 

subject to uncontrolled Scope Creep. 

Variable 

 

Data collection 
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A prerequisite for attaining robust results from a case study is to have multiple data sources 

that can be triangulated to ensure the validity of the results (Yin, 2018). For this study, data 

were gathered from archival material and semi-structured interviews. Since one source of data 

for this study has been the results of the application of the RADAR tool in the case project, 

archival material has been significant. The documents include:  

• Monthly reports produced as the result if implementation of RADAR (40 reports) 

• Published post-delivery reports by the project team on the use of RADAR 

Having reviewed the tool and its results and the information available on the project scope and 

team, an interview guide was designed to obtain data about the benefits of the use of RADAR 

for this particular project. As the project ended in 2018, access to all project stakeholders was 

not feasible. The author interviewed 9 project stakeholders to investigate the way the RADAR 

tool had been implemented in the case project and evaluate its usage as an early warning 

system. The respondents were chosen among a range of project stakeholders to ensure the 

representation of as many interests as possible, in the project (Table 2).  

Table 2. Participant information 

ID Job title Role in the project Years of experience 

P1 Chief Executive External consultant 15-20  

P2 Construction risk management 

consultant 

Risk expert  20-30 

P3 Senior project manager Deputy project director 20-30 

P4 Construction director Contract manager 30-40 

P5 Employment law crime specialist Advisor with relation to the EW 

tool 

30-40 

P6 Professor Project director 30-40 

P7 Project manager and partner External project manager 30-40 

P8 Director of the Architects Practise Project Architect Associate 30-40 

P9 Project director Risk expert 30-40 

 

Data Analysis 

The data obtained from the archive material and interviews were analysed using a qualitative 

approach. The data, which presented the results of the use of RADAR in the case project, was 

used to shed light on the implementation of EW systems in practice and how they are perceived 

in a real working environment.  The monthly reports which included the results from the project 

stakeholders answering the questions was reviewed and coded based on the type of concerns 

which were raised.  

The information derived from the interviews mainly exhibited the process of implementation 

of the RADAR tool, together with the benefits, challenges and possible areas for improvement. 

It also revealed how the utilization of the tool acted as an early warning system and hence 

contributed to success. The interview results were also coded based on two main thematic 

categories, including 1) the intention of the tool and how it was supposed to help the project 

and 2) the extent to which application of the EW system contributed to the success of the project 

in practice (See Figure 2). 
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Figure 2a. Coding tree for archival material       Figure 2b. Coding tree for interview results 

Concerning the validity and reliability of this research, the use of secondary data, archival 

records and documentation, has both upsides and downsides. According to Yin (2018, p. 17) 

archival analysis in case study research can be used to answer questions as what, how often 

and when. The use of archival data can also be considered as particularly suitable for studying 

longitudinal event chronologies (Langley et al., 2013). However, typically archival and 

documentary data are completed with other types of evidence such as interviews for the 

purposes of triangulation. As the project was completed approximately 7 years ago, access to 

all project stakeholders was not an easy option, therefore the data gathered are limited. Since 

our findings are based on one specific construction organization, and our literature review is 

primarily focused on the literature addressing the construction industry in specific, our results 

should not be generalized in a too straightforward manner outside such projects and contexts. 

Findings  

Archival data 

The archival data include the monthly reports and the published material by the project team 

on the use of RADAR. Through the surveys, the respondents had the chance to 1) discuss 

particular successes or concerns on the project, 2) express their feelings about the progress of 

the project and achievement of its goals and 3) rate the risks which varied based on the project 

stage (these risks were picked up from previous reports). The responses were analysed and 

outputs and reports to all project stakeholders, including supply chain, were ready within 48 

hours of questionnaire deadlines to suit project reporting timelines. This was done with the aim 

to create time for effective risk evaluation and decision-making to allow early mitigation and 

responsive action. The next month others would add their weight to this issue either via free 

text, or via the risk report, if it had been selected as a risk for assessment by the team. 

The results showed three main categories of problems which were normally raised by the 

respondents. Communication with stakeholders and the need for increasing engagement was 

among the elements continuously raised throughout the process, for example “Need for early 

engagement with - stakeholder x- to agree certification process”. Concerns with regards to 

teamwork was another category of concerns which was mentioned in the reports. An example 

is “The loss of a senior member of the construction team with a high level of project knowledge 

and the challenge for the new project manager of familiarisation with the project and the 

team’s way of working.” Concerns regarding cost and budget were also sought through the 

survey. Some examples are: “We continue to be significantly over the set budget, but accept 

detail costs not are available due to the design stage at present.” and “Team effort is needed 

in getting the project back near to budget.” 

Problems and concerns 

raised 

Team work 

Communication 

with stakeholders 

Cost and budget 

Application of 

the EW system 

Challenges 

Benefits 

Enhancing 

collaboration 

Confidentiality 

and environment 

of trust 

Participation of all 

stakeholder 

representatives 

Adding value 

beyond a risk 

register 
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Apart from the concerns, the responses to questions 3-14 were visualised in a figure where the 

responses would be RAG (Red, Amber, Green) coded to show the severity of the issues and 

the attention the team needed to put into that area to avoid it from becoming an issue. A research 

done by the project team 3 years after the completion of the project (Watson et al., 2018) 

showed that certain risks were identified 6-9 months in advance and through the use of the tool 

and hence provided the possibility for the team to take corrective actions. Examples are 

potential stifling of innovation of new and unproven materials, lack of effective team 

engagement leading to potentially missing clear understanding of stakeholder expectations and 

programme impact of design issues and design delays arising from late decision making. These 

elements were then added to the survey as potential risks and the weight was assessed from all 

project stakeholders’ perspective. The most important risks were chosen by the analysing team 

to be added in the executive summary report. Corrective actions were then taken in a timely 

manner to mitigate these risk. The visualization of the results as trend lines provided further 

opportunity for the project team to monitor the proximity and severity of the risks. 

Interview results 

The interviews were performed in 2021, with a wider range of stakeholders and with the aim 

to evaluate the usefulness of the EW tool (RADAR), with the case project as a demonstrative 

case.  

The interview results focused on the process of collecting data from the case project’s 

stakeholders through RADAR, the final product of the survey (monthly reports and executive 

summaries) and the perception of interviewees on the benefits of the use of the tool and how it 

contributed to overall project success. The findings presented here are elements which were 

mentioned by the majority of interviewees. Specific quotes have been presented as examples 

of statements.  

The interviewees described various elements when they were asked about the value the 

application of this tool brought to the project. They believed the value of the tool lied in the 

dynamism of the tool and the way the data obtained was analysed through both judgements of 

an independent and project-neutral experienced panel and the workshops and follow-up 

meetings which provided the opportunity for all participants in the process to clearly 

understand the process and the data analysis results and also clarify any points which might 

have been missed. The facilitated workshops enhanced collaboration through creating an 

open environment where all parties (respondents to the survey) could elaborate on their points 

if they wished to. According to P3 “Somebody in - in the meeting who - who’s quiet, reserved, 

shy might have one of the best ideas in the room, but they’re too intimidated to say it and bring 

that across in a meeting.  That’s where the tool helped.  It also meant that the - the one strong 

opinion wouldn’t be carried through because it would be diluted by other people’s views.  So, 

it acted as a good barometer for levelling out opinion more than listening to the one person 

who was loudest in the room.”  The interviewees also emphasized the importance of the tool 

as a means to flag whether collaboration among the team was effectively in place. P6 mentioned 

“Collaborative working is essential to lead a really complex, multifactorial projects.  If 

collaborative working breaks down, you need to know about it immediately because that’s 

where the project will start to fail.  So the tool’s closest value is working out when the team 

was functioning properly and when the team wasn’t.” 

The workshops were held in locations outside the project environment to create an environment 

of neutrality and trust for the participants to discuss the results of the survey and make 

effective decisions to respond to potential risks. According to P4 “It was all about knowing 

how people felt, because you never knew what the quiet one in the corner was thinking, but 
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they probably are the person or persons that had the - the better knowledge, the better feedback, 

but they were too shy to say anything!” 

The fact that the project stakeholders had the opportunity to express their feelings and 

perceptions confidentially and that project problems were raised by an external party, 

contributed to obtaining a range of views and opinions about the project progress. In a situation 

where the external and independent party was not involved, the project team might have 

avoided to voice their opinion. It also created environment of trust and According to P1 “We 

are taking the most difficult topics away from being presented by a person at the table to being 

presented by an external party.  Now, at that point, I become the common enemy of that project 

which I’m fine with because your enemy’s enemy is your friend and therefore what that allows 

is a different approach to solution creation to problem solving”.  

Another value of the tool was the dynamism of the tool and the fact that the questions changed 

throughout the process. The risk register was updated based on the risks which were raised by 

the participants. The top 5 risks on the risk register would then go on the survey (Q9-Q14) and 

the participants got to rank them based on their perception of the severity of the risk for the 

project at the time of data collection. It is however worth mentioning that the tool added 

additional value to the risk management process.  P1 mentioned “It wasn’t a hands-off digital 

solution.  It was a human service that utilised technology for effective data gathering rather 

than communication.” 

The interviewees also mentioned a number of challenges when it came to the effective use of 

the tool among which the response rate from those stakeholders who were asked to participate 

in the survey. In addition, the buyout from the client is an important element which affects the 

usefulness of this tool. It in fact requires the project client to believe in transparent and open 

communication and not be afraid of “bad news”. In that case the tool can be of help to the 

project. Another challenge is when projects do not have a clear base line as the tool is designed 

to flag possible deviations from the baselines and hence can be distorted if that is not in place. 

Discussion and conclusions 

Early warning signs are often confounded with risks, in a project setting. In reality, they are 

more than that and can in fact create the opportunity for the project team to take preventive and 

corrective actions timely enough successfully manage potential risks. They also create value 

by providing the chance for a more dynamic and collaborative risk management process and 

hence securing higher rate of project success. The case study presented in this paper confirms 

the value brought by application of an EW systems (RADAR) as a tool for proactive 

management of a complex construction project (Meng, 2014).  

According to the key stakeholders of this project, the value of this tool lied in the fact that it 

opens up for discussions around raised issues timely enough for the team to be able to make 

corrective actions. It also created an environment where all opinions (even the opinions of those 

who were not dominant actors in the project) could be sought and heard and hence reducing 

possible biases. According to Williams et al. (2012), many early warning signs are of a less 

measurable nature and thus depend on more “gut feeling” approaches. The RADAR tool 

recognizes this by asking questions which are focused on how project team “feel” about the 

project progress or other project-related elements.  

This is particular relevant in the construction sector where complexity of projects is high due 

to the network of suppliers involved (Pryke, 2012).  In addition, these projects are often facing 

more and greater risks and need more effective methods and tools to manage them, due to their 

high level of complexity, size and duration (Sun et al., 2015). Use of EW systems is one of the 
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proactive approaches for better management of such risks. It is worth mentioning however that 

there are always challenges for transforming an EW sign into a practical response. Although 

there is evidence that it is possible to detect EW signs in projects and despite the existence of 

the necessary information, in many cases the appropriate response is missing. This may be due 

to many reasons, such as time pressure, a tendency for optimism, and the effects of politics 

(Williams et al., 2012), over-optimism, lack of tolerance of warnings, and lack of an outside 

view (Lovallo and Kahneman, 2003), or the ‘normalization of deviance’ (Pinto, 2013). It is 

thus important that the design of EW tools and the way data on potential EW signs is collected, 

analysed and communicated to the project team enables reduction of biases. The RADAR tool 

according to the research participants interviewed, enabled the project stakeholders to express 

their opinion and feelings about a wide range of areas within the context of the project. In 

addition, the follow up workshops provided the opportunity for all participants and the project 

team to discuss their ideas in a collaborative environment in order to come to a risk response 

which would take into account different stakeholder interests, in a timely manner.  

Apart from the biases of project stakeholders, the willingness of the project client to apply an 

EW system in their project is a key success factor. In the case discussed in this paper, the client 

was open to the use of the EW system with the view to create value for all project stakeholders. 

This might not be the case in all projects as sometimes decision maker and political filters 

(Hajikazemi, 2015) can act as a strong barrier to taking appropriate actions in response to an 

identified EW sign. In addition, in a setting where an environment of mutual trust for the 

stakeholders to work collaboratively, has not been created by the project client, some EW signs 

will not even be raised.   

This research has had some limitations which might have affected the findings. The case project 

ended in year 2015 and the interviews performed were done in 2021. Due to this gap, access to 

all stakeholders involved in the project was not feasible. Naturally, access to a wider range of 

stakeholders would have provided a more comprehensive overview of the stakeholders’ 

perception of the usefulness of the tool. In addition, the time past might have affected accuracy 

of data as in some cases, the interviewees responded to some questions based on their memory.  

Further research can be done on how EW tools can be designed and promoted in a way that 

their value is seen beyond being a whistle blowing tool but rather a proactive and collaborative 

approach to managing risks. Further research on the use of EW systems in projects outside the 

construction and infrastructure setting would also be of interest. 
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