
 

 
 

THIRTY-FOURTH 
ANNUAL 
CONFERENCE 

2018 

September 3-5 

 

Belfast 
 

WORKING PAPERS 
 





i 

FOREWORD 

Welcome to ARCOM 2018 at Queenôs University Belfast. 

Ireland is such a wonderful place and it feels so reassuring to bring ARCOM back to 

Belfast. As we step once again on Irish soil, I feel a sense of pride, as we come 

together, embracing the debate and further strengthening the supportive nature of our 

research community. 

As the incoming Chair, I wanted a venue that was steeped in industry, with órealô 

engaging people.  Most importantly, I wanted somewhere devoid of the ófakeô and, 

without trying, we will trump the ófake newsô brigade.  The last time we visited 

Belfast everyone gave so much to make ARCOM a success and, although the city was 

not long out of troubled times, there was a spirit of openness and inclusion.   While, 

the divisions of Northern Ireland are often highlighted in the press, the reporters fail to 

mention the resolve of the people, their ability to confront adversity and their passion 

and determined spirit to succeed and enjoy life. 

Far from the hard political attitudes conveyed through our media, the people of 

Northern Ireland are friendly and engaging.  The difference in the political image and 

the reality is somewhat akin to construction.   The industry, while described as 

fragmented and perceived as hard, offers a place where people come together form 

different communities, share good hard working times before moving to the next 

project. Some of my most favourite memories are from times on sites, bracing against 

the weather, working with a diverse mixture of people and pushing forward as a team 

to get the job done.  The industry, its culture, the language of the people and attitude 

to work has always been colourful and enjoyable. 

It is diverse, in so many ways and remains one of the largest and most vibrant 

employment sectors in the world.  The industry suits those able to deal with change, 

being prepared to travel or able to work on different projects.  For many of the 

positions within construction there are few restrictions to entry resulting in an industry 

that is accessible, rich in difference, regardless of colour and gender.  The nature of 

the work, the quality of the people and the diversity that the industry brings is 

something to embrace and explore. There are issues that we need to address, but as 

scholars, with a mind on efficiency and productivity, we should be careful to consider 

the positive qualities of culture that make construction a wholesome, worthwhile and 

rewarding experience.  The future is both uncertain and exciting, we are going to 

experience considerable change within the industry and we should be careful how we 

shape the future. 

This yearôs conference attracted 310 submissions in January 2018.  Following three 

rounds of double-blind peer-review, a total of 131 papers were eventually accepted for 

presentation at the conference.  The depth and diversity of papers submitted has at 

times been overwhelming and quite a challenge to manage.  The process for those 

submitting and reviewing is a difficult one. It is reassuring that academics are 

prepared to extend their effort, going above and beyond, to ensure that the quality of 

contributions and reviews maintains the high ARCOM standard. 

The single quality that sets ARCOM aside from other academic conferences is a spirit 

of community, which is friendly, warm and supportive.  ARCOM researchers are also 

resilient. Our papers are double blind reviewed, with two out of three submissions not 

making publication. Those papers that are accepted come with critical comments, 
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where the authors mindfully respond, attempting to retain their preferred direction 

while respecting the reviewersô comments.  Having hit all of the deadlines, many of us 

require a visa to join the conference.  The barriers that face us and the high standards 

that ARCOM continue to uphold have been overcome and now we are here, we 

should be proud and must embrace everything that our community and Belfast has to 

offer. 

With Queen University Belfastôs Riddel Hall providing our day time venue and 

evening events at the main campus and the Titanic Belfast, we are set for a packed and 

cultured conference.  This year we are graced with Neill Ryan, CEO of VRM 

Technology and Professor Graham Ferrier, University of Hull, who are providing our 

keynote address on Monday. Together they offer insight on how they, industry and 

academic partners, have actively engaged with the built environment to develop new 

innovative products through research. 

Going beyond our UK boundary, we wanted to explore international research through 

our rich panel debate benefitting from Professor George Oforiôs key contribution.  Our 

productive relationship is not just demonstrated in our main sessions, but with evening 

entertainment provided by our own Michael Curran and friends, providing a taste of 

Irish music and dance.  At the gala dinner our longstanding Admiral of the Fleet, Dr 

Joe Gunning is gracing our after dinner speech with óMy Belfastô, this yearôs 

conference is set to be a titanic event. 

Iôm looking forwards to meeting all our past friends, making some new and engaging 

in the hard enjoyable work that is ARCOM. Let us keep the enjoyable supportive 

nature of ARCOM strong and embrace the music. 

A warm welcome to all, and please enjoy the ARCOM 2018 Conference. 

 

Chris Gorse 

Conference Chair, ARCOM 2018 

 

August 
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This paper was presented as a working paper at the ARCOM 2018 Conference, Belfast, 

UK, 3-5 September 2018.  Please contact the authors before citing. 

LEARNING FROM FAILUR E: PROCESSES AND 

ATTITUDES IN THE CON STRUCTION INDUSTRY  

Henrietta Baker1, Simon D Smith, Milena Velikova, Gordon Masterton and Bill 

Hewlett 

1,2,3&4 School of Engineering, University of Edinburgh, King's Buildings, West Mains Road, Edinburgh, 

EH9 3JL, UK 

5 Costain Group PLC, Vanwall Business Park, Costain House, Maidenhead, SL6 4UB, UK 

Learning from failure is an instinctive part of an individualôs learning from childhood; 

however, translating this into a corporate or industrial environment is problematic.  While, 

on some level, failure is encountered on an almost daily basis, the word ófailureô still 

connotes intense negative feelings and discussing mistakes feels taboo in many areas of 

business.  In the construction industry, where failure can have significant repercussions 

such as loss of life, it is critical that learning from failure is effective and best mobilised as 

part of everyday operations on both individual and organisational levels.  Developing an 

understanding of the underlying processes, both engineering and social, behind 'learning 

from failure' will allow industry leaders to more effectively exploit these learning 

opportunities and advance industry-wide learning.  To better understand learning from 

failure in practice, 19 semi-structured interviews were held with members of the 

construction community across various levels and aspects of the business.  The aim was to 

explore the processes currently employed by the construction industry to capture, 

understand and extract learning from these events.  This is supplemented by an 

exploration of the perceived attitudes towards failure, and if such attitudes are barriers or 

aids to effective learning in practice.  Findings show that different types of failure within 

the construction industry, e.g. time, safety, quality, manifest as separate and individually 

developed learning cycles.  Thematic analysis also revealed that attitudes towards failure 

impact the learning process.  In particular, the two pairs of attitude stimuli were discussed: 

Ownership and Blame; Acceptance and Leadership. 

Keywords: failure, learning, Health and Safety, organisational culture, blame 

INTRODUCTION  

ñNo one wants to learn by mistakesò 

This quote, from Henry Petroski's óTo Engineer Is Humanô (1985: 62), is as applicable in 

the construction industry today as it was over 30 years ago.  While learning from failure 

is almost universally exhorted as a 'good idea', the practice of implementing systematic 

learning from failure within organisations is problematic (Cannon and Edmondson 2005). 

On an instinctive level, learning from past experiences should be natural.  This type of 

experiential learning is observed throughout the learning cycle of children and adults 

alike and, as noted by Kolb (2015), is defined as lessons extracted from the ordinary 

course of life.  However, converting this learning to an organisation or industry is 

notoriously difficult and learning has been historically limited to large public civil 

engineering failures, such as that of the Tacoma Narrows Bridge or Hyatt Regency Hotel 

                                                 

1 s1679725@sms.ed.ac.uk 
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walkway.  This difficulty can be attributed to a combination of the technical complexity 

with implementing continuous learning in an organisational context coupled with 

negative social and psychological reactions which most people exhibit when faced with 

the reality of failure (Cannon and Edmondson 2005).  Evidence of the difficulties of 

learning from failure, even large failures, can be observed in the recurrence of similar 

failure types. 

By developing a deep understanding of established learning processes and attitudes 

towards learning from failure, the construction industry can begin to pick apart individual 

barriers and address them to facilitate learning on both individual and organisational 

levels.  The research presented here explores, using in-depth semi-structured interview 

with members of the construction industry, the different processes currently employed by 

the construction industry to feedback learning from failure and investigates the perceived 

attitudes towards learning from failure. 

PREVIOUS WORK  

Research, such as Drupsteen and Guldenmund (2014) and Stemn et al., (2018), has 

shown limited implementation of learning from failure within industry where failure can 

be described as undesirable or unintended outcomes.  This learning relies on individuals 

identifying what they believe to be significant cases of failure on their project, either for 

their general applicability or potential consequences, and then disseminating this 

information to a wider audience.  Communication of this failure often takes the form of 

an alert or storytelling, either to an individual via IT or by forums such as SCOSS, the 

Standing Committee for Structural Safety (Soane 2015).  Lampel et al., (2009) dub this 

learning about failure rather than learning from failure, which highlights a key distinction 

in the level of engagement involved. 

Silva and Lima (2005) also identified two further intervention strategies used to 

implement learning, in addition to diffusion and discussion highlighted above.  Training 

refers to the use of incident information to improve or introduce employeesô training, 

while change describes the adjustment of a procedure or standard in response to an 

incident.  These are both top-down approaches instigated by leadership. 

From information aggregated by Drupsteen and Guldenmund (2014), a generic stepwise 

learning cycle can be defined.  This typical single-loop learning cycle is identical to the 

one described by Argyris and Schön (1996), illustrated in Figure 1.  This focuses on 

correction of procedure or actions to prevent recurrence but does not examine the 

underlying values.  Argyris and Schön use the example of adjusting the temperature 

instruction given to a thermostat to correct the failing of a cold room.  The instruction is 

corrected to prevent failure; however, the values and culture behind the process are not 

questioned, e.g. they did not ask if donning a jacket would achieve the same job more 

efficiently.  If this extra loop is included, Argyris and Schön refer to this as double-loop 

learning (Figure 2).  Double-loop learning is often referred to as a superior method; with 

Stemn et al., (2018) suggesting that classification of whether an implemented learning 

system included and/or encouraged double-loop learning could help define the 

effectiveness and maturity of the cycle. 

Identification of barriers to learning from failure, either in general organisations or 

engineering projects, has been the subject of multiple investigations (e.g. Cannon and 

Edmondson 2005, Drupsteen and Guldenmund 2014, Stemn et al., 2018). 
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Figure 1: Single-Loop Learning Cycle by Argyris and Schön (1996) 

 

Figure 2: Double-Loop Learning Cycle by Argyris and Schön (1996) 

However, while identification of barriers to learning from failure has taken place in wider 

context, specific examination of the construction setting is lacking, especially in regards 

to how established processes interact with the attitudes of employees.  Therefore, the 

intention of this paper is to reveal the learning processes which stem from different failure 

types in the construction industry including an examination of any attitudes the 

interviewees present towards these processes. 

METHOD  

What systematic processes for learning from failure exist in the construction industry? 

Are there identifiable attitudes surrounding learning from failure? 

In response to these research questions, an in-depth examination of the features behind 

learning processes from failure and associated attitudes was required.  19 semi-structured 

interviews were conducted with members of the construction industry across several 

infrastructure sectors at different levels of business.  Semi-structured interviews allow a 

fluid format to the discussions including clarifying questions meanwhile ensuring the 

relevant topic areas are covered (Harreveld et al., 2016).  The interviewees were 

approached through mutual professional acquaintances and Table 1 shows a demographic 

summary of the interviewees. 

The role of the researcher is often discussed in relation to his or her impact on the 

research being carried out, and is especially poignant in qualitative research (Silverman 

2007).  In designing the research and interview prompts, neutral language was aimed at to 

avoid bias or leading questions.  A downfall is that the interviewers' preconception of 

what is and isn't important/relevant will have encouraged the conversation on certain 

routes of enquiry and possibly neglected others.  In order to avoid unconscious bias in this 
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area, close examination of the literature was withheld until after completion of the 

interviews themselves.  However, it is impossible to eliminate bias from any interview 

situation. 

Table 1: Interviewees 

 

Data were acquired from the interviews via thematic analysis, aided by NVivo software, 

of both interview notes and transcripts, which were typed verbatim but did not include 

indication of pauses and intonations.  Thematic analysis is a standard method used by 

social scientists for qualitative research and is an iterative method used to draw out 

underlying themes (Silverman 2007).  When properly implemented, it can be powerful at 

identifying key factors within context, and correlations which aid the formation of 

hypothesises.  It should be noted that analysis in this way cannot prove causality, which 

would be better shown in a more experimental or action research method.  For the 

research question posited here, namely what processes and attitudes exist and identifying 

suspected interplay, thematic analysis is a suitable method of analysis.  Analysis was 

initially developed by examining the data for key pre-identifiable theme areas, such as 

failure type, and developed further as new themes emerged.  Manipulation using NVivo 

also shows co-occurrence of themes which were then examined to form hypothesises of 

causality. 

THE NARRATIVE AND  DISCUSSION 

Process Identification 

To open the discussion, interviewees were asked what would constitute a failure either to 

them or their colleagues at work and how this would then be dealt with. 

This resulted in the identification of several project 'failure modes' which form the inputs 

to the learning process.  Three core modes, consistently identified in discussion were: 

time, money and H&S.  Other commonly cited failure modes, such as quality and 

problems with setting out requirements, were sub-categories of these as one interviewee 
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said, 'the others all feed into these three'.  The only mode, identified by two separate 

interviewees, which does not directly feed to one of the 'top' three is 'public perception'.  

These identified failure modes are all well documented consequences of risk in 

engineering project management (Munier 2014). 

For each of these failure modes, it became clear that there were defined stages of learning 

from an individual failure which matched the generic stepwise learning cycle set out by 

Drupsteen and Guldenmund (2014).  This single-loop learning cycle was characterised by 

an initial information gathering phase following an incident followed by a period of initial 

remedial action and alerts.  Some of these incidents then progressed to a long-term 

change or formal learning implementation. 

Additionally, while the different learning processes identified in this analysis were 

consistent across different companies and engineering specialities, the maturity of some 

aspects varied depending on sector.  For example, Interviewee 2 noted that working in 

rail, he expected engagement with reporting NCRs to be less than the nuclear industry, 

but ahead of general building construction. 

Safety  

Safety was the most mentioned failure with all the interviewees, except the two client 

representatives, stating that it was a potential form of failure within the industry.  

Moreover, 12 of the 19 interviewees identified H&S failures, such as incidents involving 

injury, as the focal form of failure in the construction industry. 

Of the identified failure modes, interviewees recognised safety as mature in respect to the 

paperwork and formal process.  One interviewee stated that: 

Safety legislation is there, [é] I think for me dealing with safety and minimising failure, 

it's a state of mind and it's a culture 

This was reinforced by other interviewees who were pleased by the current system and 

referred to the process as industry standard, although several acknowledged that there 

were still steps to be made to improve the uptake and personal buy-in of certain learning 

stages.  Additionally, there is a wide belief that more needs to be done to drive these 

processes down to contractors and SMEs. 

Overall, the safety learning cycle was presented as a closed, well-standardised single-loop 

learning cycle where information is collected, analysed, distributed and then stored.  

Interviewees tended to be content with this learning cycle for larger incidents; however, 

felt that it was insufficient for smaller events as there was a weak link in the learning 

cycle which would fail.  For example, the small incident was not recorded or it would 

prove too costly in terms of time and/or resources to investigate it. 

The buzzword on people's lips seems to be behavioural science or developing a positive 

safety culture which was mentioned explicitly by 7/19 interviewees.  The inclusion of 

values and culture into the learning cycle marks the migration from single-loop to double-

loop learning.  This type of learning could tackle underlying issues which are currently 

inhibiting learning.  However, Bye et al., (2015) note that the attention given to culture 

could be a 'two-edged sword' as the use of 'poor safety culture' as a reason for incidents 

might lead to premature closure of an investigation into root causes which are key to 

efficiently reducing reoccurring failures (Haslam et al., 2005). 
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Quality  

Non-compliance and poor build quality was identified by half the interviewees as a 

specific failure.  While the initial learning process presented by interviewees is extremely 

similar to that in place for H&S, there were more concerns over under-reporting, lack of 

analysis and inadequate feedback.  Several interviewees were keen to point out that there 

were systematic quality checks in place to avoid non-compliance reports (NCRs) 

including managerial reviews requisite under ISO 9001.  Interviewee 10 stated   

Generally quality is quite well-managed, we use quite tight process to ensure we use the 

correct products and the correct stuff and that itôs all approved. 

However, this active management generally refers to managing quality prior to failures or 

implementing remedial action to ensure the quality of the end-product, not implementing 

systematic learning from failure.  The majority of interviewees were pleased with the 

level of immediate response of an investigation and remedial action; however, they found 

that long-term trends and learning opportunity lost into the blame game.  The general 

message was that NCRs were used actively on projects for firefighting and remedial 

action; however, there was far less engagement with analysis than H&S.  Interviewee 1, a 

technical director, stated that they probably do nothing with the reports, acknowledging 

that there should be some kind of statistical analysis to identify trends similar to H&S 

data. 

Reporting engineering non-compliance (NCRs) was referred to as a little bit scary and it 

was indicated several times that people were more willing to put in snag or improvement 

reports as the personal consequences were seen as less severe.  The exception to this rule 

was when the potential safety consequences were judged to be serious or life-threatening.  

Discussion of new technology for reporting presented an interesting conflicting view 

where a younger interviewee remarked that it made reporting quicker and easier to store, 

while an older interviewee stated that it made reporting more opaque and less assessable 

to those on site. 

In comparison to safety, therefore, quality had a far less complete single-loop learning 

cycle as, while information is captured, very little analysis and extremely sparse 

distribution occurs.  Equally, while the information is generally electronically stored, this 

tends to be siloed by project, rather than in a central data repository, and access is limited 

both by permissions and opaque search tools.  Nevertheless, it should be noted that 

interviewees gave good examples of informal feedback and team discussion to analyse or 

learn from serious examples of these events.  These unformatted lessons learnt exercises 

were occasionally captured for future learning but interviewees were very sceptical as to 

their worth. 

Time and Money  

Time and money were also identified as key factors in defining project failure; however, 

learning from incidents of overrun or exceeding budget were less well defined and varied 

greatly between levels of the business.  These failure modes refer to more commercially 

sensitive root causes and are not as easily captured. 

Tacit learning was, therefore, the only identified method of on-job learning along with 

some mention of generic formal training courses.  Consequently, innovations within this 

section of business are kept within a very small community.  Executive groups or small 

communities tend to share their internal learning using discussion such as informal 

lessons learnt sessions.  Interviewees working in these areas did not feel it inhibited their 
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individual learning on project as the teams are small; however, they acknowledged that 

staff turnover and lack of formal capture restricted learning outside each project. 

While accounting records and schedules should record changes and why these events 

occurred, there is no systematic cyclic assessment and feedback/distribution of 

information within (or outside) the business.  Although 'notice to delay' exists, its use is 

misconstrued and therefore not used properly.  The lack of systems approach for cost 

overrun has been explored by Ahiaga-Dagbui et al., (2016), however no robust methods 

have been suggested for improving capture and analysis of this failure type. 

Attitudes to Failure 

An attitude is an enduring pattern of evaluative responses towards an issue (Colman 

2008).  While failure as a whole could be taken as the input here, there are several 

separate issues that stem from failure which were found to drive certain behavioural 

responses.  These are subsequently referred to as attitude stimuli. 

During analysis of the interview data, key attitude stimuli were identified with their 

corresponding responses.  Two pairs of these stimuli will be discussed here: blame and 

ownership; leadership and acceptance. 

Ownership and Blame 

A theme which emerged was reluctance to take ownership of the failure.  Multiple 

interviewees alluded to this with a few citing reasons such as: not good for your CV, if I 

knew my job wasn't on the line and it's very painful, it's embarrassing.  One interviewee 

pointed out that directly employed members of staff or those employed by the main 

contractor were more likely to raise an issue as he put it they feel ownership because they 

are part of a larger group.  There was also mention that by specifically referring to job 

security and the length of work during inductions, the site workers tended to be more 

involved in the job, rather than just carrying out the assigned task.  This concurs with 

recent emphasis in research, such as Sanne (2008), on increasing employee ownership to 

cultivate a productive reporting procedure. 

On the other hand, for failures where there existed an overwhelming sense of moral 

obligation to take ownership, interviewees expressed increased satisfaction at the learning 

process.  For example, H&S failures have a moral imperative to help preserve life and 

quality of life to others.  This was expressed by one interviewee succinctly: 

Everyone is very open-minded about sharing lessons learnt from safety incidents because of 

the overarching moral obligations 

Perhaps due to the different amount of perceived moral obligation, different failure modes 

seemed to elicit different levels of personal or company ownership.  In comparison to 

H&S as already outlined, discussion on quality failures led more to blame and legal 

consequences, for example contractual conflicts.  Additionally, if quality processes can be 

improved by a certain action, it is in the interest of the company to keep it undisclosed as 

a Unique Selling Point.  Such reasoning overlooks the interdependent nature of quality 

and safety in construction where investigations have indicated mutual causality, where 

each performance type positively impacts the other (Wanberg et al., 2013, Love et al., 

2015).  Given this, the industry should ask itself, "is it morally justified to keep back 

significant quality information?" 

Reluctance to take ownership had significant co-occurrence with the theme of personal 

blame or consequences.  Some of the many quotes on the subject were: 

We live in a world of blame culture.  Whether you like it or not. 
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People always worried about being the one at fault 

You got your battle lines drawn very quickly 

This discourse of blame and fault is at odds with recent research and policy to foster a no-

blame culture, especially within H&S, to not only address learning but also encourage 

collaboration and innovation (for example, Lloyd-Walker et al., 2014). 

An interesting finding was the role interviewees perceived HSE to take in regards to H&S 

learning within industry.  Several times, it was hinted that inclusion of an independent 

body within the learning cycle shifted the internal focus from blame and personal 

culpability to learning and fair distribution of information.  The legal obligations also 

gave professionals within the H&S industry an external scapegoat to avoid internal 

conflict as Interviewee 7, a H&S advisor, noted he was able to say to site staff in relation 

to enforcing H&S that itôs not just me once or twice a month, HSE could come up here 

any time. 

Acceptance and Leadership 

Acceptance of failure, or rather the lack of acceptance, emerged as an important attitude 

stimulus within the discussions with interviewees. 

They go: [é] "It will never happened to me" 

People [é] think "oh, weôd never do that on our project" 

I wouldnôt say we had any failures. 

This topic co-occurred with discussion of the role of leadership and top-down incentives 

for encouraging learning from failure.  It was explicitly stated that increasing incentives 

and the acceptance of failure will aid prevention of failure: 

I think people should be incentivised to produce these things and to accept the fact that 

weôve got something wrong.  Because, if you donôt accept the fact that youôve got 

something wrong, youôre never going to prevent those things happening. 

It was indicated by several interviewees that learning from failure is not incentivised.  

Several interviewees noted that leadership are often given financial incentives for 

productivity or profit which is in direct conflict with the acceptance of failure.  Also on a 

personal level, one interviewee notes that a project which was considered a failure is bad 

on your job record.  However, projects are an amalgamation of the work and effort of a 

(sometimes huge) number of people and the overall success or failure of a project rarely 

reflects on the specific value you brought to the job or the valuable learning gained from 

this.  This observation can also be scaled up to the company as, when bidding for work, 

successes are emphasised, and failures unheeded.  One interviewee explained the 

situation nicely: 

When you tender for work, clients will ask you what you got right, never ask you what 

you got wrong and what you learn from it.  [...]  I find thatôs an interesting way of just 

ignoring it basically. 

CONCLUSIONS 

Having identified the perceived failure modes in construction projects, the research 

presented here explored the different systematic learning processes undertaken in the 

construction industry and the attitudes towards learning from failure. 

Analysis of the interview data showed different stages of maturity in the learning cycle 

applied to different failure modes within a construction project.  While safety showed 

mature single-loop systematic learning and some migration towards double-loop thinking, 
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quality presented an undeveloped single-loop process.  Meanwhile, time and money 

failures gave no indication of any systematic learning process; nevertheless, there was 

strong evidence of informal learning and discussion. 

Given these different stages of maturity, development of learning from failure in the 

construction industry cannot be tackled by a singular approach, but rather by developing 

different aspects of the process for each failure mode. 

Within discussion of attitude to failure, two pairs of attitude stimuli were discussed: 

Ownership and Blame; Acceptance and Leadership. 

Discussion on ownership and blame highlighted three outcomes:  

¶ Blame suppresses learning; 

¶ Increased ownership of failure cultivates a learning environment; 

¶ Inclusion of an independent organisation within cycle aids failure analysis and 

distribution i.e. HSE for safety failure. 

 

Meanwhile, dialogue on acceptance and leadership revealed the need for introducing 

incentives for learning from failure and emphasised the impact of individual and company 

leadership on acceptance of failure as a possible concept. 

The messages delivered here can help focus future work on developing specific methods 

for learning from failure in construction that address the individual barriers identified by 

interviewees and wider literature. 
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The notion of ódisruptionô and particularly that of ódisruptive innovationô is now widely 

used by researchers as well as management practitioners, and the construction industry is 

being described as 'ripe for disruption'.  By comparing this industry to healthcare (another 

massive, societally important industry also considered ripe for disruption), this paper 

applies the lens of disruption theory to analyse the current and anticipated status of the 

construction industry.  To do so, we ask and answer three central questions: Why should 

construction be ripe for disruption? When will disruption potentially occur? How will 

disruption likely manifest? We find that both industries share a number of challenges, 

including a fragmented stakeholder network, complex incentive structures and a sense of 

being in a deadlock that makes change difficult.  Furthermore, we find that in both 

industries the term 'ripe for disruption' describes a process rather than prescribe when 

disruption will  occur.  By applying central notions from disruption theory (disruptive 

technologies, low-end disruption, new-market disruption, and a focus on value creation), 

we identify several potential disruptors of the construction industry.  To conclude, we 

discuss the benefits and limitations of applying disruption theory to the construction 

industry. 

Keywords: disruption theory, disruptive innovation, healthcare, industry comparison 

INTRODUCTION  

ñDisrupt - or be disruptedò has become a common catchphrase of today.  Managers and 

scholars alike seek to understand the nature and potential impact of disruptive innovation.  

In 2003, Charitou and Markides (2003) identified 14 examples of industries having 

experienced disruptive strategic innovations.  The list included industries as diverse as the 

steel industry, the airline industry and the life insurance industry - and since then, more 

industries could arguably qualify for the list. 

Observing how disruptive innovation has upended competition in other industries, the 

notion of disruption has also reached the construction industry.  In recent years, two 

comprehensive analysis reports have described the construction industry as being ripe for 

disruption (World Economic Forum, 2016; McKinsey Global Institute, 2017).  Similar 

conclusions are found in other recent grey literature such as Fortune (Tobak, 2016) and 

Disruptor Daily (Rands, 2017), both listing construction as one of three to six industries 

which soon will be disrupted.  Arguably, disruption has become a popular buzzword that 

attracts the attention of business managers.  However, the term also form the basis of 

scholarly theory (Christensen, 1997; Christensen and Raynor, 2003).  In this paper, we 
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will take the point of departure in the theory of disruption while seeking to answer the 

main research question: Is the construction industry indeed ripe for disruption?  

Previous research has compared the construction industry's development, innovation and 

productivity to that of the manufacturing industry, as this industry has accomplished to 

benefit from several transformations during the last 100 years (Slaughter, 1998; Winch, 

2003).  However, this comparison is limited due to the distinctive features of 

construction, including a comprehensive regulatory environment, the need for on-site 

assembly, and long life expectancy requiring long-time testing (Slaughter, 1998).  

Consequently, Winch (2003) suggests learning from other industries that similarly to 

construction has a complex system production model, and Concept-to-Order (CtO) or 

Design-to-Order (DtO) production strategies. 

The U.S healthcare sector is an example of such an industry.  As we will show, this sector 

shares a number of characteristics with the construction industry - including a recent label 

of being 'ripe for disruption' (Christensen, Waldeck and Fogg, 2017).  Seeking to 

understand whether construction is indeed ripe for disruption, we compare the two 

industries.  The industry comparison is guided by three sub-questions:  

¶ What makes us believe an industry is ripe for disruption - and in particular, why 

should construction be ripe for disruption?  

¶ When will disruption potentially occur? 

¶ How will  disruption likely manifest? 

We begin by reviewing the most important aspects of disruption theory.  Next, we present 

the two industries and describe our method.  The main body of the paper is shaped by the 

three questions above.  For each question, we describe the status of the two industries 

separately, and identify similarities, differences and opportunities for learning.  Finally, 

we discuss how disruption theory may contribute to construction and to which extent the 

construction industry can be characterised as ripe for disruption. 

DISRUPTION THEORY 

The notion of disruption has intrigued business managers and scholars, since it was 

coined by Bower and Christensen in 1995.  Disruption occurs as new innovations ñbring 

to market a very different value proposition than had been available previouslyò 

(Christensen, 1997, xv), hereby changing the bases of competition in a market (Danneels, 

2004).  The theory on disruption is based on multiple case studies of technological 

development in e.g. the disk drive industry and the steel mill market.  In these cases, 

disruption occurred because well-managed, established companies failed to recognise the 

disruptive characteristics of new technologies before it was too late.  Dealing with 

disruptive technologies, the theory thus emphasizes the importance of first mover 

advantage and recommends incumbent to invest in disruptive technologies while they are 

still relatively immature (Christensen, 1997).  Christensen and Raynor (2003) 

differentiate between low-end and new-market disruption.  Low-end disruption happens 

when a low-cost and low-performance disruptive offering enters an existing market, and 

eventually overtake mainstream customer segments, as the performance of the disruptive 

offering improves.  Opposed to this, new-market disruption targets current non-

consumers and creates a new value-network. 

Reviewing disruption theory, Danneels (2004) and Markides (2006) emphasised the lack 

of a clear-cut definition of disruptive technology and disruptive innovation and question 

the theory's ability to make ex-ante predictions.  Nonetheless, the notion of disruption has 

been used increasingly often in the last few decades (Christensen, Raynor and McDonald, 
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2015), leading to a rather diluted understanding of the term.  Correspondingly, much 

research has investigated how disruption should be defined, and if and how disruption 

may be predicted (e.g. Danneels, 2004; Markides, 2006; Yu and Hang, 2010). 

The term "ripe for disruption" is not as often found in research literature.  However, 

according to Yu and Hang (2010), Schmidt (2004) proposed that a market is ripe for 

disruption if it is characterised by customers that are overserved according to traditional 

attributes, and underserved according to secondary attributes.  Analysing the U.S 

healthcare sector, Christensen et al., (2017, 4) state that "High costs and uneven levels of 

access are typical hallmarks for an industry that is ripe for disruption".  Consequently, we 

argue that to predict disruption we need to analyse the current status of an industry.  

Rather than focusing on specific technologies or a company setting, we will here apply 

the disruption lens in an industry context. 

METHODOLOGY  

The construction and healthcare are of course two very different industries.  The main 

offerings of the healthcare system include diagnosing and treating patients, whereas the 

main offerings of construction are centred on designing and constructing physical 

structures.  Where the primary outcome of healthcare is healthy people, the primary 

outcome of construction is a built environment.  Despite their vast differences in 

offerings, the healthcare and construction industries share a number of characteristics.  

Both are quite large industries, given that each constitute 9-10 % of EUôs gross domestic 

product (European Commission, 2016; Eurostat, 2016).  The industries are of societal 

importance, depend on public investment, and have a complex ecosystem of actors with 

different roles, agendas and mandates.  And perhaps most importantly, although both 

industries have been proclaimed ripe for disruption, both struggle with implementing 

disruptive changes at the same speed as other industries (World Economic Forum, 2016; 

Christensen, Waldeck and Fogg, 2017).  The healthcare sector and the construction 

industry both score among the lowest when comparing the degree of digitalisation to 

other industries (Gandhi, Khanna and Ramaswamy, 2016), indicating that they experience 

a need for embracing the opportunities provided by new technologies and digital 

innovations. 

We base the description of healthcare disruption on research material from the 

Christensen Institute (Christensen, Bohmer and Kenagy, 2000; Christensen, Waldeck and 

Fogg, 2017) as well as other academic articles on anticipated disruptive changes in the 

healthcare sector (e.g. Patou and Maier, 2017).  The Christensen Institute analyses how 

disruption is happening in various industries with a special focus on the U.S healthcare 

sector.  We will keep in mind that healthcare, like construction, is a very diverse industry 

on a global scale - and all the inherent mechanisms of the U.S healthcare sector may not 

be present in e.g. European equivalents. 

The description on construction disruption is based on two rather recent industry analysis 

reports from McKinsey Global Institute (2017) and World Economic Forum (2016), and 

supplemented by academic articles on anticipated disruption of construction and 

construction innovation  (e.g. Winch, 1998; Bock, 2015).  We will consider construction 

as a global industry although we acknowledge that there are very large regional 

differences.  We recognise that consultancy reports may be biased since consultancies 

arguably may benefit from claiming that an industry is ripe for disruption.  However, the 

comprehensiveness of the analysis behind the reports as well as the anticipation of 

construction disruption from other, purely academic sources (e.g. Bock, 2015), make us 

include the reports as relevant sources. 
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Why Should Construction Be Ripe for Disruption? 

Already in 2000, Christensen et al., proclaimed that the U.S healthcare sector was ripe for 

disruption.  This conclusion is based on a description of the sector as highly expensive, 

resistant to innovation, competing fiercely on price and delivering low-quality offerings.  

Further describing the challenges of healthcare, Christensen et al., (2017) emphasized the 

high cost and uneven access to offerings as key reasons for why disruption should be 

anticipated. 

McKinsey Global Institute (2017) describes construction as ripe for disruption based on a 

global analysis of the challenges and productivity of the industry.  Based on studies of 

productivity in more than 30 industries, they argue that the productivity of construction is 

"remarkably poor" and could be improved by 50-60 percent.  World Economic Forum 

(2016) argue that the large societal, economic and environmental impact of the 

construction industry makes the potential of digitally transforming the industry 

significant.  They both point towards the opportunities in e.g. standardizing processes, 

rethinking contractual structures, changing regulations and adopting new technologies. 

Although both industries have identified the need for change, they are described as in a 

sort of deadlock that makes change difficult.  In both industries, a large barrier to change 

stems from the complex network of actors with different objectives.  Moreover, fierce 

competition makes it challenging for a single actor to break the deadlock - at least not 

without close coordination with others.  The challenges that are used to characterise the 

industries as ripe for disruption are summarized in Table 1. 

Table 1: Challenges used to characterise construction and healthcare as ripe for disruption  

 

Although disruption theory does not provide specific parameters for assessing whether an 

industry is ripe for disruption, our comparison suggests six parameters that may 

characterise an industry as ripe for disruption.  Moreover, it is shown that construction 

and healthcare experience quite similar challenges according to most parameters.  The 

only major difference is the skill-level of professionals, which is claimed to be too low in 

construction and too high in healthcare. 

Besides having similar challenges, both industries report that they experience that other 

industries have succeeded in benefiting  more from a digital transformation, than they 

have (World Economic Forum, 2016; Christensen, Waldeck and Fogg, 2017; McKinsey 

Global Institute, 2017).  Thus, disruption is anticipated due to an experience of missed 

opportunities rather than because current challenges constitute a burning platform. 
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When Will Disruption Potentially Occur? 

The proclamation of a need for change in the construction industry is not new.  Already in 

the late 1930s, Schumpeter argued that prefabricated housing would bring a ñgale of 

creative destructionò to the construction industry, in the same way as mass production 

changed other industries (Winch, 1998).  Winch (1998) argues that Schumpeter was 

wrong and that the industry has not yet experienced the cost reduction and quality 

improvements seen in other industries in last 100 years.  So why should disruption occur 

in the construction industry just now? 

A similar question is asked in the healthcare sector, where 17 years have passed since the 

sector was first described as ripe for disruption.  Christensen et al., (2017) suggest that 

characteristics of U.S  healthcare make the sector impervious to change: End-users (i.e. 

patients) lack control of the design and buying decisions, new competitors experience 

high barriers to entry, and the fee-for-service reimbursement system fails to consider the 

quality of the care.  Despite these forces repelling disruption, they persist in concluding 

that healthcare will be disrupted, although slower than initially expected. 

In theory, disruption occurs at that exact point in time when the performance of a 

disruptive innovation surpasses the performance of mainstream offerings (Christensen, 

1997).  Thus, by mapping the performance trajectory of an expected disruptive innovation 

as well as mainstream offerings, one should be able to anticipate when disruption will 

occur.  In practice, however, it is challenging to determine the disruption point before 

disruption has actually occurred (Danneels, 2004).  One reason for this is that 

performance may be measured according to many different parameters - and that 

choosing the right parameter is not trivial.  For example, for a group of customers in the 

construction industry the most important performance parameter could be "time from idea 

to finished building" or "life-time cost" or (most likely) something else.  Even if one has 

identified the most important performance parameter for mainstream customers today, 

one should keep in mind that disruption may imply that this parameter is not the most 

important for customers tomorrow. 

Thus, seeking to predict when disruption will occur in construction and healthcare is 

challenging.  However, assuming that disruption will occur at some point, the challenge 

may be worth undertaking for construction companies to avoid being surprised by 

disruptors.  Acknowledging the limitations of predicting the future, we believe companies 

in the construction industry may benefit from using e.g. foresight methods to identify 

potential disruptors.  In the following, we identify some of the potentially disruptive 

technologies and innovations that should be analysed to be able to estimate when 

disruption could occur in construction. 

How Will  Disruption  Likely Manifest? 

To understand how disruption may be anticipated in construction, we will take point of 

departure in four recommendations found in disruption theory:  

 

¶ Disruptive technologies: Invest early as a first mover advantage is essential 

¶ Low-end disruption: Identify overserved customers  

¶ New-market disruption: Identify current non-consumers 

¶ Focus on creating value for the customer 
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Disruptive technologies: Invest early as a first mover advantage is essential 

Technological progress is often brought forward as a reason to anticipate disruption.  

However, in the analyses of healthcare disruption, new technologies are merely 

mentioned as an enabler of disruption, alongside with new innovative business models 

and a changed value network (Christensen, Waldeck and Fogg, 2017).    

According to McKinsey Global Institute (2017), the largest potential for productivity 

improvement of the construction industry stem from the implementation of new 

technologies.  Especially the anticipated disruptive potential of Building Information 

Modelling (BIM) has long been studied by construction researchers (e.g. Morgan, 2017).  

World Economic Forum (2016) conducted a survey about the perceived potential of 

construction technologies among industry experts, and here integrated BIM was rated as 

extremely likely and anticipated to have an extremely high impact.  BIM is arguably a 

critical driver of disruption in construction since digitalisation of data makes several other 

new value propositions possible.  Another important group of potentially disruptive 

technologies is found in automated construction technologies such as 3D printing and 

construction robotics (Bock, 2015).  Bock (2015) argues that automated construction 

technologies will speed up construction processes, change the way buildings are 

designed, and eventually pervasive robotics (e.g. service robots) will be an integrated part 

of the built environment.  Considering these examples of technological progress in both 

the virtual and physical dimensions of construction, we expect disruptive changes to 

affect the entire value-chain of construction. 

When companies have identified supposedly disruptive technologies, they should, 

according to theory, act as first movers in maturing the technologies to avoid being 

disrupted.  This recommendation, however, contrasts the description of construction and 

healthcare as being in a deadlock where stakeholders need to act simultaneous for change 

to occur.  In construction, for example, multiple companies have invested heavily in BIM 

to gain a first mover advantage.  However, BIM seems to gain grounds through a 

coordinated effort (including legislative action) rather than through a strategic first move.  

As disruption theory focuses on the actions of a single company, it does not provide 

recommendations for coordinating disruptive initiatives across an industry. 

Low-end disruption: Identifying over-served customers  

According to disruption theory, incumbent companies may prepare for disruption by 

identifying current customers that are currently over-served.  Christensen et al., (2017) 

argue that on one hand, the U.S healthcare system delivers dissatisfying services to 

patients due to e.g. time constraints on consultations.  On the other hand, the healthcare 

offerings overshoot the needs of the majority of patients, as highly educated doctors 

attend all patients without differentiating between minor and major health issues.  Thus, 

the recommendations for healthcare include creating a system where the skill level of the 

health professional corresponds to the difficulty of the medical issue (Christensen, 

Bohmer and Kenagy, 2000). 

Translating this line of thoughts to construction, we find that construction, like healthcare, 

defines its offerings based on professional disciplines rather than complexity of the 

offerings.  For example, larger companies in the construction industry are typically 

differentiated by profession (e.g. architect or engineer) rather than by the nature of 

assignments (e.g. school building or landscape planning).  In this regard, disruption 

theory recommends taking the point of departure in the customers' jobs to be done and 

look for over-served customers.  Over-served customers may be customers that currently 

buy relatively low-cost offerings (e.g. expansions of an office building) without actually 
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needing the high-end offerings that the company is capable of providing (e.g. specialised 

knowledge used for designing hospitals). 

An example of a low-end disruptor of construction is Altan.dk, a specialized company 

that delivers customized balconies including customer service, installation and life-time 

support (Kudsk et al., 2013).  Altan.dk has succeeded in identifying a customer group that 

needs "only" the services related to designing and establishing balconies on existing 

buildings.  Although the balconies are customized, they are designed using a product 

configuration system of standardised components, enabling Altan.dk to deliver a low-cost 

product that is valuable to a specific group of customers. 

As the case of Altan.dk demonstrates, low-end disruption of construction does happen.  

Disruption theory may therefore contribute to construction through its emphasis on the 

(often over-looked) potential of low-cost, low-performance offerings that improve over 

time.  Correspondingly, construction companies may benefit from identifying low 

complexity tasks that 1) could be bundled as a low-cost offering, and 2) may develop to a 

high-end product over time as technology improves. 

New-market disruption: Identifying current non-consumers 

Another type of disruption, which might be anticipated in construction, is new-market 

disruption.  According to theory, this kind of disruption may be found by identifying 

current non-consumers.  An example from healthcare is that of doctors prescribing 

patients to change their lifestyle, e.g. exercising more, losing weight and/or eating 

healthier to prevent e.g. diabetes or depression (Christensen, Waldeck and Fogg, 2017).  

These patients can be seen as non-consumers since they are expected to make lifestyle 

changes between the occasional doctor's appointments without the support from health 

professionals.  Identifying this gap in the market, a pilot study in Boston, successfully 

introduced non-clinically trained health coaches.  The health coaches meet with the 

patients before and after clinical consultations, act as the patients' advocate and support 

the patients in their health journey.  Since the focus is on prevention rather than treatment, 

the investment in health coaches is shown to pay off. 

Correspondingly, we may identify current non-consumers in construction to anticipate 

how new-market disruption may manifest here.  Although a lot of stakeholders are 

generally involved in construction projects, there are also rather significant groups of 

stakeholders that are typically not involved.  This may for example include the expected 

users of a new bike path, the neighbours of a new subway station or the future cleaning 

personnel of a new school.  New technologies such as virtual and augmented reality make 

it easier to involve users in the construction design at an early stage of the project.  

Likewise, new-market disruption may be expected to empower the users.  Perhaps 

crowdfunding platforms can involve users in prioritizing new construction projects, or 

allow the future users to vote about design-related decisions during the project. 

Today, many construction companies deliver a customized solution for each customer i.e. 

they deal with markets of one (Gilmore and Pine, 2000; Thuesen, Jensen and Gottlieb, 

2009).  In contrast, disruption theory presupposes a mass market where companies target 

customer segments with different offerings.  This discrepancy between practice and 

theory challenges the relevance of speaking of new-market disruption in construction.  

Supposing that a market consists of one customer, identifying new-market disruption in 

construction would mean identifying just one new customer.  Supposing, in contrast, that 

construction may be a mass market, new-market disruption entails developing 

standardised solutions for construction. 
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Focusing on Creating Customer Value 

Describing how disruption will occur in U.S healthcare, Christensen et al., (2017) argue 

for changing the incentive structures from a fee-for-service to a value-based system.  

Healthcare practitioners could for example be reimbursed on account of the general health 

of their community opposed to on account of number of consultations.  Furthermore, a 

value-based incentive system would entail an increased focus on prevention rather than 

treatment.  Technological progress could support this focus on the preventive value of 

healthcare, as it enables continuous monitoring of peoples' health, behaviour and 

environment (Patou and Maier, 2017). 

In construction, focusing on long-term value may mean measuring the indoor work 

environment and its effect on the users of the building, or utilizing measures of life-time 

environmental impact in the design of new structures.  If companies in the construction 

industry start focusing on prevention rather than "treatment", facility management may 

likely play a bigger role in the design and construction phases.  Furthermore, an increased 

focus on value would entail rethinking the contractual structures to align risk and reward 

and forming e.g. strategic collaborations. 

In both healthcare and construction, it is difficult to change incentive structures and value 

networks.  Especially because shifting to an incentive system that is based on long-term 

value typically will induce bad financial performance in the short run.  Christensen et al., 

(2017) prescribe that legislators, providers and payers need to coordinate their actions in 

order to create sustaining changes.  Although this is highly difficult, the benefits of 

disrupting the industry appear to be worth it. 

DISCUSSION AND CONCLUDING REMARKS  

Comparing healthcare and construction, a number of similar challenges and opportunities 

were identified.  Both industries are characterised by a complex stakeholder network, 

misaligned incentive structures, improvement potential in the quality of offerings and 

limited investments in disruptive innovations.  Assuming that the healthcare sector is 

indeed ripe for disruption, this comparison would suggest that construction is similarly 

ripe for disruption. 

However, the identified similarities between healthcare and construction may also support 

another conclusion: that the construction industry, just like healthcare, is "impervious to 

even the strongest forces of disruption" (Christensen, Waldeck and Fogg, 2017, 4).  Or 

perhaps more likely: disruption theory may not be the most appropriate theory for 

explaining the complex industrial dynamics of construction and healthcare. 

This view is supported by Geels (2018) who has analysed the transformation of energy-

related sectors to low-carbon energy systems.  He argues that disruption theory's focus on 

single (conquering) innovations and price/performance competition makes the theory less 

suitable for studying system transitions, where e.g. social and political dimensions play a 

large role in creating change. 

Correspondingly, we find that the strengths of disruption theory does not lie in its ability 

to predict when disruption will occur, but rather in its recommendations for envisaging 

how disruption could likely manifest.  Taking point of departure in four recommendations 

from disruption theory, we have shown to which extent the lens of disruption may aid 

construction companies in anticipating changes. 

As for the question of when disruption might occur, disruption theory falls short of an 

answer.  Different industries have different trajectories of technological development, 
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meaning, for example, that it took 40 years before mini mills had disrupted the steel 

industry (Christensen, Raynor and McDonald, 2015).  Arguably, this may deflate the 

prescriptive value of speaking of ripeness for disruption.  Although the industry is 

claimed to be ripe for disruption today, the lack of a specified timeframe makes it 

possible that the industry is still (or again) ripe for disruption in 15 years from now. 

Not knowing when disruption will occur in construction (and assuming that it will), 

construction companies may benefit from following both market and technology 

development closely.  Foresight methods may be helpful for imagining possible future, 

and technology management methods may aid the companies in identifying and assessing 

the potential of new technologies.  As a part of our future research, we aim to combine 

the advantages of foresight and technology management and investigate new ways of 

assessing the disruptive potential of new technologies. 
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Construction projects constitute a highly complex and fragmented project environment 

where a variety of stakeholders are forced to interact and collaborate during the various 

phases of the project process.  In enhancing collaboration and communication among 

project stakeholders Building Information Modelling (BIM) has been identified as 

important tool, however the implementation and use of BIM as a collaborative tool has 

been more difficult and time-consuming than anticipated.  The aim of the study is to 

investigate how various project stakeholders perceive the value of BIM in a large 

construction project by using and applying the Industrial Network Approach (INA).  An 

in-depth case study of a Swedish healthcare project was performed through interviews 

with main stakeholders of the project.  The results indicate that each stakeholder perceives 

the value of BIM from their own perspective and role in the project.  The perceived value 

of BIM is closely connected to the changes and adjustments that each stakeholder have to 

do in order to use BIM; for some stakeholders BIM cause an increased work load, while 

for othersô BIM facilitated their work processes.  The diverging perspectives of the value 

of BIM and the associated changes among the various project stakeholders provide a 

deeper understanding to why the implementation and use of BIM is challenging. 

Keywords: BIM, projects, value, multi-actors, industrial network approach 

INTRODUCTION  

During a long period of time the construction sector have been imbued by escalating costs 

and low productivity (Egan 1998).  In addition to this construction projects are 

increasingly complex and challenging to manage.  One way of managing increasingly 

complex inefficient construction projects is to use various ICT-tools.  Several scholars 

reveal the increased use of Building Information Management (BIM) in the construction 

sector and conclude that the use of BIM cause changes of how construction activities are 

organized and how actors relate to each other (Boland et al., 2007; Whyte and Levitt 

2011; Succar et al., 2009), hence the use of BIM influences existing practices and also the 

involved actors.  Sebastian (2011) mentions the changing actor roles due to the use of 

BIM, while Davies and Harty (2013) emphasize the need for informal relationships 

between actors on site when implementing and adopting BIM.  Existing studies of using 

BIM hence reflect one main characteristic of construction projects, the involvement of 

various actors with various perspectives of the project or as Heravi et al., (2015: 985) put 

it: "Many stakeholders, individuals, and groups are involved in the provision and delivery 
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of construction projects and each has their own role, requirements and objectives".  

However this also indicates that different actors may have different opinions on the use of 

BIM and its specific benefits and values.  Scholars have revealed several benefits due to 

the use of BIM, for instance cost reductions can be achieved (Fox and Hietanen 2007; 

Bryde et al., 2013), increased innovation and better coordination (Gillian and Krunz 

2007).  Studies of the use of BIM have been limited to the perspective of one particular 

actor, often the contractor or the client, while few studies include a multi-actor 

perspective.  Hence the following paper focus on investigating the value of BIM from a 

multi-actor perspective.  More specifically the paper aims to answer the following 

research questions: How do various project actors perceive the value of BIM? What 

different values can be identified? How do the different values relate to the interaction 

processes between stakeholders?  

The questions are investigated through a case study of a specific construction project - a 

new healthcare facility providing radiation treatment.  The case mainly relies on data 

retrieved through in-depth interviews with main stakeholders (the developer, the 

construction company, the radiation supplier, the tenant, the planning coordinator, the 

architect etc.).  In order to understand the project context and its development the authors 

also performed on-sites visits.  The authors only used the project as a study object and 

had no influence over the projects' execution.  The paper contributes to the construction 

management literature by providing a multi-actor perspective on the use of BIM and its 

value(s).  In the following section a short review of the value of using BIM is presented, 

thereafter the characteristics of construction projects and its involved actors is presented 

followed by a presentation of the resource interaction model.  Thereafter the case is 

described followed by a concluding discussion. 

LITERATURE REVIEW  

Use of BIM - Benefits and Values  

Several scholars have investigated the use of BIM as well as the value and benefits of 

BIM.  Grilo and Jardim-Goncalves (2010: 530) focus on the interoperability of BIM 

models and information systems on the organizational level and they conclude that: ñIf 

higher levels of interactions between participants emerge (e.g. through full 3D BIM 

cooperation), companies in buildings projects will likely obtain differentiation value 

levels, where higher cost benefits and less risk are likely to be the outcomeò.  While Gu 

and London (2010) focus on understanding the changes required in order to use BIM and 

the authors emphasise that expectations on BIM as well as value of BIM differs across 

disciplines which causes problems when adopting BIM.  Sebastian (2011) also focuses on 

the changes and re-organizing due to BIM.  The author especially highlights the changing 

roles of construction actors as well as the formation of a new professional role in 

construction - model managers.  Linderoth (2010) on the other hand point out the 

possibility to enhance the value of BIM by using the same actor network for several 

construction projects, where not only human actors are important but also non-human 

actors.  Linderoth (2010) point out that the use of BIM can result in both immediate 

benefits (such as installation clash analysis) but also related to more long-term and 

indirect benefits (in relation to scheduling and planning).  Bryde et al., (2013) concludes 

that most prominent values of BIM are cost reductions and increased control through the 

project life cycle.  The study also revealed that BIM can create time savings as well as 

communication, coordination improvement and enhanced quality.  Fox and Hietanen 

(2007) conclude that the use of BIM result in different business values and effects.  

Automational effects refer to BIM as substituting for labour resulting in productivity 
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improvement and cost reductions.  Informational effects refers to BIM as a tool to store, 

collect and disseminate information which can result in increased quality and more 

efficiently use of resources etc.  Transformational effects refer to how BIM contribute to 

innovation and transformation, such as improved service.  Demain and Walters (2013) 

focused on how BIM can be used as a medium for communication within a construction 

team.  The use of BIM resulted in benefits such as more accurate and on-time information 

exchange among construction teams.  Gillian and Krunz (2007) present a survey of how 

stakeholders actually perceived value of using BIM.  The majority of users of BIM saw a 

value of BIM throughout all phases of design and construction.  The authors divide value 

into three main value groups: benefits, unintended consequences and benefit 

impediments.  The authors also mention the use of BIM as a possible to engage project 

stakeholders in actually understanding the projects scope. 

Construction Projects: A Multi -Actor Constellation 

Main activities in the construction sector are performed within time-bound projects.  

Hence projects play an important part of the construction sector and projects can be seen 

as multi-actor constellations (Kolltveit and Grønhaug 2004; Brady and Davies 2011).  In 

any construction project a number of stakeholders come together to execute a particular 

task with a particular function to a particular cost (Bakker 2010).  However these actors 

may have radically different views and perceptions of the project at hand which can cause 

conflicts and problems in projects (Ruuska et al., 2011).  It is also argued that the way 

actors interact and relate to each other influence the outcome of the project (Olander 

2007).  Winch (2010) divides actors into internal stakeholders including actors 

representing the demand side such as the client and its employees and customers and the 

supply side with architects, engineers, suppliers etc.  External stakeholders are actors 

outside of the project including regulatory agencies, as well as NGOs etc. 

Within the Industrial Network Approach (INA) the basic notion is that any company or 

organization (being construction related or not) is dependent on other actors to access 

resources and activities in order to develop its business (Håkansson and Snehota 1995).  

INA is inspired by Penrose (1959) where the notion of resource heterogeneity is put in the 

fore.  As a consequence the value of any product (for instance BIM) is not given instead it 

is dependent on how it is connected to other resources (Håkansson and Waluszewski 

2002).  Hence the value of a product is dependent on resource interaction processed of a 

network of actors combining resources.  This means that resource interaction is a key 

process in giving value to a particular product, but it also means that the value can be 

rather different depending on what actor perspective you address.  The resource 

interaction model (Håkansson and Waluszewski 2002) divides resources into two types of 

resources; technical (products and facilities) or organizational (relationships and units).  

Products as resources can be goods or services such as components, raw materials, 

services etc., while facilities refer to equipment or tools used to produce particular 

products.  Organizational units refer to a company, a division within a company, or an 

individual which develop skills, knowledge, experiences and routines etc. over time.  

Organizational relationships emerge when two or more organizational units interact and 

organizational units mobilize and develop products and facilities through interactive 

relationships.  By using the resource interaction model it is possible to investigate the 

value of BIM and how the value of BIM is related to the network of resources (products, 

facilities, organizational units and organizational relationships).  Moreover it is also 

possible to identify what value it brings to the focal construction project and main project 

stakeholders in the project network. 
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THE CASE: SKANDION C LINIC  

The Skandion clinic is the first clinic in Northern Europe to provide cancer treatment 

using proton therapy.  The cost of the new clinic is estimated to around US$ 104 million; 

US$ 52 million for the construction of the clinic, while the remaining US$ 52 million 

constitutes the cost for the radiation equipment.  The construction of Skandion Clinic was 

complex and uncertain due to the challenge to create a 'radiation safe' environment.  Six 

main project stakeholders involved in the construction of the Skandion Clinic can be 

identified; 1) Kommunförbundet Avancerad Strålbehandling (KAS) - the main tenant of 

the new clinic and responsible for the cancer treatment.  2) Akademiska Hus (AH) - the 

developer and the main owner of the new clinic.  3) NCC Construction - the construction 

company in charge of coordinate the construction of the clinic.  4) Link Arkitektur - the 

architect firm responsible for developing the design of the clinic along with coordinating 

the BIM-model.  5) Sweco - the design and planning coordinator of the design and 

planning organization.  6) IBA - the radiation equipment supplier. 

Establishing Skandion as a BIM-Pilot Project 

Akademiska Hus (AH) was appointed to set up and manage the new clinic and AH signed 

a partnering agreement with NCC concerning its construction.  The choice to engage in 

partnering is closely related to the use of BIM in the project.  AH and NCC had both prior 

experiences from BIM but mainly used is a 3D tool for visualizations.  The partnering 

agreement opened up for using BIM on a higher level.  The Skandion Clinic project was 

decided to be a BIM-pilot project for AH with the aim to result in a written BIM-manual 

to be used for future projects.  In order to be able to use building information structurally 

AH and NCC needed to jointly develop a basic BIM instruction for the project.  It was not 

enough to combine resources from AH and NCC, instead the two parties realized the need 

to include the architect and the planning coordinator in specify the instruction for 

Skandion.  Through a number of BIM-meetings and a specific BIM workshop AH, NCC, 

Link and Sweco scrutinized the collected BIM documents from prior experiences and 

projects in order to define a BIM instruction for Skandion.  This way of jointly setting the 

frames of BIM in Skandion was reflected on by the main architect from Link as:  

A lot of collaboration was between us and the partnering actors.  Together we did an 

instruction from the beginning on what to use the models to and how to work with the 

models.  So we did an instruction from the very beginning that we have followed 

The planning coordinator from Sweco comment on the benefits of the intense work with 

AH, NCC and Link as: ñFor my work it means that it will be a smooth coordination since 

we have reached consensus in what to achieve at an early stage.  This is unique and 

something that we have not done before.  Early on decide what to model and whyò. 

BIM-tools in design and planning - the tenants' lack of construction knowledge becomes 

obvious 

The early design model developed by the architect was the point of departure for the 

design and planning organization.  AH has a special requirement concerning the room 

functioning software, hence it was important to choose a software based on an open IFC-

system, hence the architect decided to use Solibri as main BIM tool.  Use of BIM in 

design and planning meant that the specialized technical consultants should provide their 

information into the model while the BIM-coordinator should update and synchronize the 

information from all consultant groups into one model.  In specifically discussing the 

BIM-models a new type of meeting area was introduced the BIM-meeting. 
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In being able to do the basic design work Link was dependent on the tenant to deliver 

necessary information such as number of sockets, material on the walls and sizes of 

windows etc.  Normally tenants have their own organization with construction expertise 

such as a building unit but this was not the case within KAS as the organization only 

consisted of 2-3 individuals with expertise in cancer treatment and efficient patient flow.  

To handle construction related issues KAS appointed a consultant firm, however with 

lit tle experience from large complex healthcare projects.  Due to this the other 

stakeholders needed to determine the information on behalf of KAS.  This was reflected 

on by the architect as the following: ñéthe tenant did not have an organization.  Instead it 

is a new established organization and during a long long time it only consisted of two 

peopleéeveryone [Link, Akademiska Hus, NCC] tried to make the tenant to organize 

and deal with the questions but we did not succeed in time." Hence the lack of 

construction knowledge at KAS resulted in that the wrong information was inserted in the 

BIM-model.  Moreover the lack of construction knowledge is also visible in how KAS 

perceives the use of BIM in Skandion.  KAS had little understanding about how cost can 

arise due to work with the BIM-model, the organization could not understand how costs 

could be generated before the actual physical production stage.  Hence KAS only 

understood BIM as a visual tool, not a model including information how to set up, 

construct and manage the building. 

BIM and the Radiation Equipment Supplier 

To perform treatment with proton therapy KAS signed a purchasing agreement with IBA, 

the world-leading supplier of cyclotron for proton therapy.  As the cyclotron generates 

radioactive radiation IBA have certain requirements on the construction of the building in 

order to install the equipment.  In the agreement with KAS IBA defined its requirements 

on the building through the Integrated Building Documents (IBD).  The documents 

include more than 100 pages and 40 different drawings with detailed information about 

how the treatment rooms should be constructed to deliver proton radiation treatment.  The 

IBD documents are adapted to the context and the unique conditions for every project, for 

instance in Skandion the IBD needed to correspond to the demands of Swedish Radiation 

Safety Authority.  In order to proceed with the physical construction of the treatment area 

IBA needed to approve the production document provided by the design and planning 

organization, hence IBA needed to interact with both the planning organization and NCC.  

The cyclotron and the IBD document affected the work with BIM and it was also clear 

that the IBD-information was difficult to incorporate in the BIM-model, or as the BIM-

coordinator describes it:  

They [IBA] were not compatible with us.  So it [information] came on DVG-files, it was flat 

in a way.  Thereafter the architect and the structural engineer needed to interpret it, 

unfortunately.  It was really a pity 

To interpret the information into readable BIM files, the rest of the stakeholders needed to 

be engaged.  To facilitate the translation Sweco, AH, NCC and Link paid visits to IBA 

reference projects in Europe and the US.  To further facilitate interaction a special 

meeting forum was introduced; NAV-meetings in which AH, Sweco, IBA and NCC met 

face-to-face. 

BIM as Facilitating Planning and Production  

To use BIM on a high level required linking and connecting the planning and production 

organizations.  Hence NCC joined the planning organization with Link and a number of 

technical consultants coordinated by Sweco.  Through the initial BIM instruction it was 

easy to convince the whole planning organization how to use BIM for planning.  It was 
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decided to use óincreased modellingô, hence the program information was very simple 

with low level of details, while the detailed level increased for system drawings and 

finally for production drawings.  For each planning meeting the planning consultants 

supplied information that was synchronized by the BIM-coordinator into one model, all in 

all 13 people supplied BIM information to the model. 

Even though the planning is characterized as ñsmoothò by Sweco the high level of BIM in 

Skandion have required more time due to increased interaction among planning 

stakeholders compared to traditional planning.  A lot of time was put on investigating and 

discussing ventilation and energy supply along with installation clashes and collisions 

while developing the BIM model.  The increase cost in planning by using BIM is 

commented on by Sweco as: ñIt [using BIM] can have cost more in the planning in order 

to do the modelling in BIM but we have gained in the fact that there are few faults on 

siteò.  While the project leader of AH comments on the use of a combination of 

partnering and BIM as determinants in increased meetings throughout the project by 

saying: ñPartnering in itself creates more meetings and together with BIM it creates even 

more meetings.  But I guess it is the main point of it all that we together perform at our 

best.  The right house, to the right prices to the right qualityò. 

Due to a tight time schedule, planning and production took place in parallel.  

Consequently the planning and the production of the clinic needed to be coordinated 

alongside each other.  The planning was steered by the production planning that was 

divided section by section through the assistance of BIM, hence NCC decided on what 

production drawings the company needed at what time, which determined planning time 

and resources schedule put up by Sweco.  Even though the planning and design phase was 

time consuming it minimized on-site adaptations in production.  NCC used BIM foremost 

as a tool for planning production activities, i.e. informing foremen and workers what to 

do along with introducing new subcontractors on site.  In order to facilitate the use of 

BIM in production the NCC production team got basic BIM training and was equipped 

with IPads.  All relevant documents, protocols and other BIM information could be 

accessed through a system of drop boxes through the software iBinder.  Moreover, in 

reducing the use of drawings NCC invested in a plotter with the possibility to print 

drawings on site.  NCC also used BIM for purchasing activities by calculating quantities; 

which was indirectly related to planning the logistics of purchased materials. 

CONCLUDING DISCUSSION 

It is evident that BIM is affecting the interaction among the main project stakeholders in 

various ways.  In being able to use BIM as a 'mutually shared resource', new arenas for 

interaction among the stakeholders needed to be developed in the project. 

AH as a client and long-term owner of the new facility have the most possibility to 

actually use the information generated in the project.  It was AH as a unit who pushed for 

the Skandion project to become a BIM-pilot.  In combining resources, i.e. experiences 

and knowledges of various stakeholders it was possible to generate a new resource, a 

BIM-manual which could be used on subsequent projects.  Hence in being able to 

develop the BIM-manual AH relied on the other stakeholders to insert valuable 

information into the BIM-manual and also the BIM-model. 

KAS as the tenant did not understand BIM at all as the unit only viewed BIM as a cost 

not a resource that could generate increased value such as a better working environment 

for the employees, better patient flows or better management and operations of the new 

facility.  Instead the lack of understanding of BIM and KAS being an immature tenant 
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caused effects on other stakeholders, for instance NCC needed to make on-site 

adjustments along with the Sweco needed to revise the production documents after the 

actual construction.  The interaction between the resources of KAS and that of the other 

stakeholders thus obstructed a more full use of the BIM model.  The lack of knowledge 

related to construction and BIM affected the rest of the project actor network in order to 

extract value from using the model. 

NCC saw the benefits of BIM and used BIM for planning the production, procurement 

and logistics.  Indirectly this also facilitated the work of the design and planning 

organization.  However in actual production BIM was mainly used for production 

preparation and planning of activities.  As NCC signed a partnering agreement with AH 

the unit pushed for the use of BIM in production, this also resulted in training of 

production employees and on-site IPads to facilitate work on site.  Also NCC saw the 

value of not printing the design drawings but instead use the digital BIM-models and only 

occasionally print out designs on sites when needed. 

IBA the radiation equipment supplier influenced the use of BIM in the project, as the 

critical IBD documents did not support BIM information the IBD had to be translated into 

new information in the BIM-model.  AH, Sweco, NCC and Link had difficulties in 

understanding the IBD and sort out what information needed to be incorporated in the 

BIM-model.  To solve this, increased interaction among the stakeholders and IBA was 

necessary including on-site visits to other IBA facilities.  Through these visits the 

stakeholders could ask the right questions to IBA concerning the IBD documents which 

facilitated the translation of IBD-information into information inserted in the BIM-model. 

Sweco the design and planning coordinator with extensive experience from BIM saw the 

potential of using the BIM-model while designing and planning the complex project.  

Also it is evident that the use of BIM actually resulted in increased interaction among 

various stakeholders in the project and hence facilitated the establishment of a joint 

'vision' of the project.  Also the architect viewed the use of BIM as something valuable in 

the project, much due to that the architect had previous experiences of using BIM on a 

high level which also resulted in a new actor role of the unit - the BIM-coordinating role.  

The architect also mentions the necessity to actually use BIM in order to be able to 

complete the complex project, also the use of BIM forces the design and planning actors 

to jointly develop an instruction that facilitated the work. 

Due to BIM the project display less on-site adaptations as the production drawings 

contained little faults.  It is however evident that the value of BIM is not always direct 

and spread evenly across the project stakeholders, specified construction actors such as 

AH, NCC, Sweco and Link saw different values of using BIM, while stakeholders such as 

IBA and KAS did not understand the value of the information inserted in the BIM-model. 
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Recently, digitalization has emerged as a main theme in the industry discourse in the real 

estate sector.  In this discourse, some influencers foresee that digitalization poses 

disruption, even an existential threat, to the traditional actors, which are expected to make 

ñdigital transformationsò to remain relevant.  Others emphasize the potential of 

digitalization to drive efficiency, sustainability and servitization of the industry.  

However, the real estate sector is a mature business environment with a low rate of 

innovation and limited R&D resources, and it is not evident how this traditional sector 

reacts to the multitude of new predictions and propositions.  Based on theories of 

innovation management, this study investigates real estate ownersô sense-making and 

strategizing in this area: how do they seek information and prioritize which initiatives to 

take? Which actions are taken? How are structures for innovation management affected, 

within firms as well as on the industry level? The results are based on semi-structured 

interviews conducted with Respondents responsible for digital development in large 

private and public real estate owners in Sweden, as well as with representatives of 

industry associations.  Findings include that real estate firms and industry associations 

emphasize digitalization-related opportunities to improve efficiency and tenant 

satisfaction, as well as to create new services and business models.  Also, real estate firms 

perceive that change is needed to remain competitive, and as a response, they have created 

digitalization strategies, formed new organizational units and recruited new people to lead 

digitalization efforts.  Further, they have established new collaborative relationships to 

industry networks and competitors. 

Keywords: dynamic capabilities, digitalization, real estate management, innovation 

INTRODUCTION  

Society of today is increasingly challenged by new requirements arising from 

urbanization and sustainability.  Digitalization is often pictured as a catalyst for 

sustainable development, where digital information flows are seen as prerequisites for 

efficient use of resources.  In the built environment, digitalization used to be synonymous 

with the use of building information models (BIM), but more recently technologies, such 

as sensors-based building monitoring has emerged as an important field (Atkin and 

Bildsten 2017).  Digitalization is further increasingly associated with sharing economy, 

tenant relationships and social sustainability and companies with a background in other 

fields approach the real estate sector with new offers based on digital technologies (Baum 

2017).  Also, in the last couple of years, digitalization has emerged as a main topic in 

industry magazines, seminars and reports (e.g. Westergren et al., 2017; Fastighetsägarna 

Stockholm 2018; Kairos Future 2018).  Thus, digitalization in the real estate sector is a 

multifaceted phenomenon with potential impact on a wide range of actors and processes.  
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Here, property owners are strategic decision makers and gatekeepers (Kulatunga et al., 

2011). 

Real estate owners are generally considered to be slow to take up new technology and 

new services (Engström and Hedgren 2012), much due to an absence of competition and 

innovation drivers in a sector where traditional business models have delivered 

substantial and stable returns for decades (Palm 2015).  Due to the development in 

digitalization, however, they increasingly find themselves exposed to a multitude of 

challenging predictions and propositions.  Thus, more or less all property owners have to 

decide how to respond to this novel and complex environment. 

In this research, we report the result of an interview study primarily targeting large real 

estate owners, but also industry associations that act as knowledge brokers and change 

agents in the real estate sector.  We investigate the strategies for seeking information, the 

actions taken and planned, how these were selected, and the experiences.  We further 

discuss how digitalization initiatives relate to existing structures and roles for managing 

business development and innovation within these companies, and discuss implications 

for future development. 

Frame of Reference 

In recent years, both academic and industry discourse on digitalization has shaped the 

understanding of this complex phenomenon.  In Gartnerôs (2017) definition, digitalization 

is seen as process, where the use of digital technologies may lead to new opportunities 

and changes in business models.  Further, it is suggested that implementation of digital 

technologies is fundamentally transforming organizations (Yoo et al., 2012) and that 

these transformation processes should be guided by digital strategies (Bharadwaj et al., 

2013; Matt et al., 2015).  Several authors have argued that dynamic capabilities view 

(Lenka et al., 2017; Yeow et al., 2018), focusing on the ability of an organization to 

purposefully respond to a changing environment, as well as theories on innovation 

processes (Nambisan et al., 2017) would be particularly useful to understand 

digitalization in organizations.  In the next section, we review the current understanding 

of innovation and innovation management in the real estate sector and subsequently relate 

it to research in dynamic capabilities. 

Research on Innovation in Real Estate Sector 

Most research on innovation in the built environment focuses on the construction sector.  

In this perspective, construction clients are seen as key enablers of innovation since their 

procurement requirements shape drivers for innovation in projects and supplier 

organizations (Kulatunga et al., 2011; Gambatese and Hallowell 2011).  However, clients 

are often criticized for being conservative (Engström and Hedgren 2012; Ivory 2005).  

Many firms and organizations in the construction industry are project-based, which 

generally implies that they are decentralized and that structures for learning between 

projects are weak (Dubois and Gadde 2002; Winch 1998).  This research is partly 

relevant also for real estate owners since many of them are engaged in building projects 

as well as in refurbishment and maintenance. 

Another stream of literature, closely related to real estate owners' perspective, concern 

innovation in facility management (FM).  It is often argued that innovation is important 

for FM organizations (Noor and Pitt 2009), but also in this area innovation seems to be 

more of one-shot events than continuous activity (Mudrak et al., 2005; Cardellino and 

Finch 2006).  According to a review by Atkin and Bildsten (2017), current research 

debate primarily relates to incremental development on operational issues, while strategic 
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management of innovations has received less attention.  They also note that most of 

digitalization related research deals with intelligent buildings and communications 

technology, mainly focusing on BIM, whereas other potentially disruptive technologies, 

such as Artificial Intelligence or Internet of Things are discussed mainly in the informal 

media (Atkin and Bildsten 2017). 

Dynamic Capabilities and Innovation Process of a Firm  

Dynamic capabilities are often seen to be embedded in organizational routines and 

processes (Eisenhardt and Martin 2000; Winter 2003).  While operating routines guide 

the day-to-day activities of the organization, dynamic capabilities can be understood as 

second order routines designed to continuously assess and update the operating routines 

(Nelson and Winter 1982).  In particular, an organization's absorptive capacity, or the 

capability to acquire and process new information for developing new product and 

services (Cohen and Levinthal 2000; Zahra and George 2002), is considered important.  

Sense making processes, where individuals interpret and give meanings to events (Weick 

1995) are central in this perspective. 

Much innovation research is focused on organizations active in high-velocity markets, but 

several authors, such as Eisenhardt and Martin (2000) and Easterby-Smith et al., (2009) 

claim that the theory of dynamic capabilities is useful also for studying more traditional 

industries as well as the public sector.  The real estate sector clearly falls into this 

category, and the dynamic capabilities perspectives implies that it is the routines and 

resources to manage innovation that should be in focus.  In accordance with the dynamic 

capabilities view, Tidd et al., (2005) further conceptualize the innovation process in a 

firm in terms of three phases: search, selection and implementation.  They emphasize that 

the process is by no means always rational or linear and can vary from firm to firm as the 

context for innovation varies, but also that having a degree of structure and a framework 

for behavioural routines can help in making sense about the innovation process.  

Important routines in each phase are (Tidd et al., 2005): 

Search: The firm develops understanding of the search environment and appropriate 

search strategies. 

Select: The firm prioritizes between the signals from the search phase based on its 

existing capabilities and the overall business strategy. 

Implement: The firm acquires knowledge resources, executes innovation projects, 

launches innovative products or services and sustains the innovation. 

In this paper, the framework of Tidd et al., (2005) is used to guide the data collection and 

research approach. 

METHOD  

This paper focuses on digitalization in the real estate sector, an area that is currently in 

rapid development and high on the agenda in industry discourse.  Thus, a phenomenon-

based research approach is used (Von Krogh et al., 2012), where the overall purpose is to 

establish a deeper understanding of a specific - often novel - phenomenon.  In this 

approach the selection of research methods and theory is driven by the phenomenon, 

which means that multiple methods and data sources are often combined (Schwarz and 

Stensaker 2016).  The present study is based on interviews, industry press and reports, 

and observations and informal conversations at industry seminars. 

Interviews were conducted with managers responsible for digital development in eight 

Swedish large private and public real estate owners.  Of these, two were private owners of 

commercial property such as retail and offices, four were owners of residential buildings 
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(three private and one public), and two were public owners of community service 

buildings.  The real estate owners were selected to represent different categories of 

property owners in order to gain a holistic overview of the phenomenon.  Further, three 

representatives of real estate industry associations were interviewed.  These were selected 

due to their knowledge and central role in the industry digitalization discourse in Sweden, 

and are here labelled as knowledge brokers.  The interviews took place in fall 2017 and 

spring 2018, lasted between 45 minutes and 1 hour 45 minutes, and were recorded and 

transcribed. 

The interview guidelines were based on themes identified in the theoretical framework to 

define a firm's absorptive capacity (Cohen and Levinthal 2000; Zahra and George 2002) 

and innovation process (Tidd et al., 2005): strategies and routines for sense-making and 

seeking information, selection of actions taken and planned, and implementation 

processes.  The interview transcriptions were analysed and classified according to these 

categories, and thereafter interpreted by both authors individually and jointly.  Previous 

research on innovation and innovation management in the real estate and construction 

sectors was reviewed, as well as research, industry reports and articles in industry press 

on digitalization in the real estate sector.  In order to understand the context in which the 

owners operate and the signals they are exposed to, the first author participated in four 

industry seminars. 

FINDINGS 

The findings are presented as follows: first, the industry discourse on digitalization is 

described.  Then, interviewees' views on how digitalization is affecting the real estate 

owners' strategies and organizations are presented.  This part is organized according to 

the three phases of in a firm's innovation process identified by Tidd (2005).  Finally, the 

opinions of the industry knowledge brokers are presented. 

Context: Industry Discourse 

In the last year or two, abundant industry seminars and media coverage have had 

digitalization in the real estate sector as a main theme, and several industry reports 

focusing on this sector have been released (Baum 2017; Westergren et al., 2017; 

Fastighetsägarna Stockholm 2018; Kairos Future 2018).  Topics have covered examples 

from other industries, reasons and motivations for digitalization, specific technological 

aspects such as the role of big data in the real estate sector, and threats and opportunities 

related to new actors entering the sector.  Also, companies with a background in other 

fields approach the real estate sector with new service offerings, and the term PropTech 

(property technology) has emerged to describe a collection of various smart real estate 

technologies and platform-based sharing solutions (Baum 2017).  The new actors are 

often technology start-up firms and venture capitalists, and some contributors to this 

discourse claim that such PropTech firms pose an existential risk to real estate firms.  For 

example, at one seminar the metaphor of tsunami was used by one speaker to describe 

how PropTech firms will eventually disrupt the real estate sector value chain, similar to 

how Uber and AirBnB have transformed the transportation and hospitality sectors.  

Comments made during such seminars include views that most traditional real estate 

managers would be out of business in a few years.  Other participants, however, foresee 

that the implications for the real estate sector will be slower but nonetheless potentially 

substantial.  One presenter used a metaphor of a melting ice cube to demonstrate how real 

estate owners, unless they find ways to innovate, will slowly lose value to technology 

firms. 



Kytömäki and Kadefors 

44 

Innovation Search Strategies  

In general, the interviewees were highly aware of the industry discourse on digitalization 

and said that it had influenced their firms and the industry at large and also raised the 

sense of urgency in their own work.  Since the digitalization agenda is broad and 

uncertainty is high, the interviewees reported that much effort was spent only on mapping 

the phenomenon.  Regarding search strategies (see Table 1), media cover of digitalization 

was seen as important, and six of the interviewees explicitly mentioned the role of 

industry seminars.  In general, interviewees had mainly approached their traditional 

networks within the real estate sector, such as the industry associations and contacts in 

other real estate firms, when seeking for guidance and input on digitalization, but some 

had been in contact with new sources of information, such as PropTech companies, 

consultants and suppliers. 

Table 1: Innovation search strategies 

 

Based on this new information acquired, the real estate companies had identified various 

business opportunities, but interviewees also saw risks in digitalization.  For example, 

new solutions have high uncertainty and there is a risk to invest in technologies that may 

soon become obsolete.  Similar concerns were raised in relation to partners, for example 

PropTech companies have high risk for bankruptcy in the first years of business.  

Uncertainty in customer demand for new services was also mentioned, as well as 

uncertainty related to legal frameworks.  Many also shared concerns about data security 

when investing in new information systems or sharing data with third parties.  Most of the 

interviewees however perceived a need to act somehow, much because they expected that 

the threat from existing competitors or new entrants would likely grow over time.  One 

interviewee said that the new competition may also be indirect, as for example access to 

medical services on a smart phone may decrease the need for health care facilities. 

Innovation Selection 

Despite that many interviewees felt that the process of digitalization was only in the 

beginning, and that there is much talk and less action, all real estate firms had initiated 

actions related to digitalization (see Table 2).  As interviewees represent different sectors, 

there was considerable variation in the types of initiatives taken.  This illustrates that 

many aspects of digitalization are highly contingent on type of property and business 

context. 

Some firms prioritized fairly classic and technical aspects, such as information 

technology-based property management systems and investments in smart building 

technologies, while others had developed new service offerings to existing and new 

customers.  Also, two interviewees said that the roles had switched in procurement of 

telecom services, as before they had to pay for the provision of cables, while today they 

can charge the telecom provider for the access to customers.  This indicates that firms are 

in the process of developing new business models based on their existing customer 

relationships. 
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However, the implementation of these digitalization initiatives had not been without 

struggles.  Most interviewees said that they lacked resources or capabilities to work on 

digitalization activities and that it was hard to find new talents or capable partners to work 

with.  They also found it difficult to manage change within their organizations, mostly 

due to a conservative business environment. 

Table 2: Innovation selection 

 

Implementation: Impact on Innovation Strategies, Processes and Structures 

Further, implementation of new initiatives had required changes in the real estate 

organizations (see table 3 for summary), and all interviewees had recognized some 

organizational changes in structures, processes or roles in their firms.  Almost everyone 

saw new demands and more workload on business development functions.  Digitalization 

in several cases had led to increased resources for development in the firms.  However, 

resources are still limited, and consequently the companies can only undertake a small 

number of projects in parallel. 

Table 3: Implementation: Impact of digitalization on real estate firms 

 

All interviewees saw that their own role had changed due to higher focus on digitalization 

activities, and three of them stated that the IT department had new responsibilities.  Some 

had chosen a mainstreaming strategy, where digitalization was seen as "normal business 

development with a twist".  Others had established specific units focusing on 

digitalization, and some hired new personnel from within and outside of the sector to lead 

digitalization activities. 

Work on digitalization in many cases had created new collaborations and relationships.  

Digitalization strategies were often developed in cross-functional teams.  Many 

interviewees reported that technology-related projects had previously been done in 

isolated projects, but that digitalization work had brought new structure to such activities.  

One firm had set up a "digital transformation lab" that collaborates with other business 
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areas and serves as a joint development platform.  In one case, the role of a property 

manager had developed into one of a community manager, as the firm had invested in 

communication platform, where tenants could interact with each other's and the facility 

owner.  Several firms had sought for new collaborations with consultants and industry 

associations, and one interviewee said that they had never before included customers in 

development activities. 

Views of Knowledge Brokers 

The knowledge brokers from the industry associations perceived the work done on 

digitalization in real estate sector to be of great importance.  At the same time, they had 

concerns that real estate firms were doing work on digitalization as tick box exercises 

without fully committing to development initiatives.  In their view, some firms initiate 

digitalization activities without really understanding why and how certain projects would 

add value in their specific context.  They suggested that once firms gain maturity in 

working on digitalization, they may become better at focusing on the right initiatives.  

However, they also emphasized that access to sufficient resources and capabilities may 

limit opportunities.  It may be impossible for real estate companies to independently 

develop new business models, as only the monetary investment may be over their 

budgets.  Thus, disruption may come from PropTech start-up firms or more established 

technology companies that have resources and capability to invest in digital technologies, 

such as big data platforms. 

DISCUSSION 

The interviews showed that digitalization is high on the agenda for all interviewed firms.  

The interviewees recognized various opportunities and threats, and all firms had taken 

actions in the field of digitalization.  The findings clearly show that developing 

digitalization strategies in real estate firms is a sense-making process, and as an outcome 

new organizational roles, strategies and structures had been formed.  These added 

resources for innovation search, selection and implementation activities can lead to better 

absorptive capacity on both firm level and in the real estate and construction industry at 

large (Cohen and Levinthal 2000), and that is a key determinant for future development in 

this area. 

On the other hand, the interviews show that currently most real estate firms have limited 

resources for business development, and most interviewees have struggled with project 

delivery and change management in their digitalization projects.  Limited resources may 

imply that digitalization initiatives crowd out resources from other types of development 

work.  Also, the interviewed knowledge brokers raise a general concern for the quality of 

the digitalization activities, since firms may take initiatives in this area mainly for 

marketing and legitimacy reasons and lack commitment to fully engage in development 

work.  Thus, questions arise whether real estate firms can execute innovative 

digitalization projects in this conservative business environment and if they are able to 

sustain already launched products and services.  Another risk is that existing cognitive 

and organizational barriers may lead to innovation search strategies that focus only on 

current business contexts and thus lead to status-quo decisions (Engström and Hedgren 

2012; Tidd et al., 2005), but this said, digitalization has raised the awareness about the 

risks of focusing exclusively on the current business models. 

Further, the interviewees reported that as a part of their innovation process the real estate 

firms had engaged with various information sources and established new relationships to 

competitors, suppliers and customers.  The role of industry knowledge brokers seems 
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crucial to complement lack of firm resources and facilitate knowledge sharing in this 

field.  As questions in digitalization seem to cross departmental, organizational and 

industry sectoral boundaries, digitalization affects the collaborations in the industry at 

large.  On the other hand, digitalization enables new forms of indirect competition that 

may spur from established technology firms and PropTech start-up companies. 

CONCLUSIONS 

Digitalization has recently emerged as a central theme in real estate sector discourse, and 

often presented as holding both opportunities and threats to real estate owners.  However, 

is still unclear how actors in this traditional industry will act in this new environment.  

This research has investigated real estate owners' search strategies and sensemaking in the 

field of digitalization, as well as their prioritization of actions and implementation 

processes.  Based on dynamic capabilities view, the impact on existing routines, resources 

and relationships for enabling innovation is discussed. 

The findings indicate that development within digitalization has spurred innovation 

activities within the real estate sector.  Initiatives in digitalization have contributed added 

resources in development functions and also better utilization of firm's existing 

capabilities through cross-functional and inter-organizational projects and strategy 

development.  This development may potentially have wider implications in raising the 

level of absorptive capacity for further learning and innovation in the real estate sector.  

Further, digitalization may act as a catalyst for new relationships and networks, which 

may potentially have spin-offs in many areas. 

This research demonstrates that digitalization in the real estate sector has much broader 

meaning than previously discussed in literature, which has mostly focused on certain 

digital technologies, such as BIM (Atkin and Bildsten 2017).  As digitalization challenges 

both real estate firms and other actors in the sector, we suggest that future research should 

take a dynamic ecosystem perspective.  For example, the role of knowledge brokers 

deserves further attention.  Also, any significant organizational and societal change 

process motivates longitudinal research. 
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As digitalization creates changes in temporal and occupational boundaries, it also 

demands greater collaborative working across these boundaries.  This paradox creates a 

major challenge for the AEC industry.  This paper draws on the role of organizational 

routines in creating truces as a promising theoretical perspective in addressing this 

paradox.  It studies how they enable boundary-spanning work and lessen conflict in the 

industry.  While empirical studies have shown that routines can act as truces, enabling 

different organizations and occupations to work together (Zbracki and Bergen, 2010), 

studies of its application in the AEC industry are limited to intra-organizational studies 

(Cacciatori, 2012).  This paper extends this work by drawing on the routines literature to 

theorize the critical role that routines play in enabling a broader set of interorganizational 

boundaries to be spanned, temporal and occupational, in temporary organizations.  It 

presents selected field data gathered from two research sites to suggest that organizational 

routines are being used to develop truces and enable the collaboration needed in digitally-

enabled work.  In taking a dynamic view of routines, which sees routines as generative in 

nature and so a source of both stability and change in organizations, these truces are 

viewed as temporary and their adaptation as ongoing in the situated flow of time. 

Keywords: digitalization, boundary objects, organizational routines, truces, conflict 

INTRODUCTION  

As the pace of technological change accelerates markedly, so the need to create and adopt 

digital innovations across boundaries is growing.  This is necessitated in part by the 

combinatorial and generative qualities of digital innovations (Yoo, Boland, Lyytinen, and 

Majchrzak, 2012).  Technologies recently introduced to the Architecture, Engineering and 

Construction (AEC) industry follow this line of thinking.  Digital innovations are 

increasingly óunboundedô in nature, and their use requires collaboration within and 

between firms (Harty, 2005).  While they have the potential to create wakes of innovation 

across construction supply chains, this promise is only realised when traditional 

occupational and temporal boundaries are crossed (Boland et al., 2007).  Recent research 

argues that, in contrast to early, policy-driven rhetoric, digital innovations such as BIM 

demand, rather than create, greater collaboration (Dainty, Lerringer, Fernie and Harty, 

2017).  In an industry that continues to struggle to work together, despite significant 

policy initiatives (Lathan, 1994; Egan, 1998; Wolstenholme, 2009), the organizational 

interoperability needed to create and adopt digital innovations effectively may account, in 

part, for the slower than expected early rates of adoption of BIM (Bew and Underwood, 

2009). 
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However, the introduction of new technologies can also create greater conflict and 

tensions as boundaries between occupations, organizations and project stages change, as 

revealed in Davies and Hartyôs study of the ódark side of BIMô (2012).  This has been 

noted in management literature in general occupational groups (for example Mazmanian, 

Orlikowski and Yates, 2013; Barret, Oborn, Orlikowski and Yates, 2012).  It is also an 

emerging theme in studies of the AEC industry.  For example, the changes wrought on 

professional roles are particularly notable (Jaradat, Whyte and Luck, 2013).  Traditional 

borders between the groups have become blurred: there is a different configuration of the 

team (Sebastian, 2011).  New occupational groups are being created as BIM is adopted, 

such as information managers and BIM coordinators.  Similarly, digital innovations are 

changing project processes and their temporal nature (Whyte, Lindkvist and Ibrahim, 

2013). 

Thus, a paradox is created by digitalization: on one hand, technologies demand greater 

boundary-spanning work; on the other, they are a potential source of conflict.  In an 

adversarial and fragmented industry such as the AEC industry, this creates a significant 

potential barrier to realising the potential benefits of digitalization.  We turn to an aspect 

of the theory of organizational routines, namely the metaphor of routines as truces, as a 

promising theoretical contribution to explore this paradox (Nelson and Winter, 1982).  

Limited studies in the AEC industry adopting this theoretical perspective indicate its 

value: by drawing on the metaphor of routines as truces in intraorganisational settings, 

Cacciatori shows how routines can be used to enable work across disciplinary boundaries 

(Cacciatori, 2012).  Focusing on temporal boundaries, studies show that practitioners use 

routines to create truces that enable timely collaborative working amongst the teams that 

comprise temporary organizations (Bechky, 2006).  This paper draws on and extends this 

literature by suggesting how the motivational aspect of routines as truces can be 

operationalised to enable work across boundaries: both occupational and temporal 

(related to traditional project processes). 

This paper proceeds as follows.  Digitalization in the AEC industry is reviewed and the 

increased need for collaboration, particularly within temporary organizations is discussed.  

The effects of digitalization on changing boundaries are presented particularly with 

regards to occupational and temporal boundaries.  Routines dynamics and the role of 

routines as truces are then discussed.  Vignettes from substantial empirical data sets of 

temporary organizations are used to generate conceptual insights into how dynamically 

changing routines are being used to create the truces needed for digital work. 

DIGITALIZATION IN TH E AEC INDUSTRY 

In this paper, attention is given to the context of use of technology, thus it focuses on 

ódigitalizationô as opposed to ódigitizationô.  Digitization is understood here as the 

technical process of ñencoding analogue information into digital formatò (Yoo et al., 

2010).  In contrast, digitalization is a more recent term that refers to the wider context into 

which digital technologies are applied.  This is significant in the AEC industry as research 

shows that adopting technologies is a complex, multi-layered process (Linderoth, 2017). 

In the AEC industry, digitalization has been prevalent since the 1950s, apparent in the 

application of both process and product technologies (Gann, 2000).  Its most recent 

manifestation can be observed through attempts to adopt BIM, a process that demands 

both software and process changes (Bew and Underwood, 2009).  BIM is viewed as an 

ñunbounded innovationò requiring collaboration between many firms for its 

implementation to be successful (Harty, 2005).  The implementation of BIM requires 

attention to be paid to the interactions within a range of actors and between actors and 
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technological artefacts (Harty, 2005).  An emerging body of research in the AEC industry 

supports this view of digitalization, finding that the adoption of digital technologies is 

heavily influenced by its context of use (Linderoth, 2017; Jacobsson and Linderoth, 2010; 

Harty, 2005).  Interoperability between organizations and processes is vital in its use 

(Eastman et al., 2008).  The industryôs resistance to collaborative working has been the 

focus of a series of policy reports published in the UK (Latham, 1994; Egan, 1998; 

Wolstenholme, 1998) and subsequent substantial public funding was given to implement 

the resulting óindustry improvement agendaô.  However, practitioners in the industry 

continue to struggle to develop the collaborative working practices necessary to realise 

the benefits of digitalization, as has been evident in ongoing attempts to adopt BIM across 

the industry (Bew and Underwood, 2009).  Collaboration is particularly important in 

temporary organizations that dominate work in the AEC industry (Winch, 2013).  These 

are commonly established through inter-organizational relationships (Jones and 

Lichtenstein, 2008) where delimited time influences the organising problem of 

coordination between the multiple participants (Söderlund, 2012). 

If digitalization necessitates greater boundary-spanning work, it also challenges several 

traditional boundaries.  Amongst others, these boundaries are temporal and occupational: 

they pertain to roles and responsibilities of the team and the processes used within the life 

cycle stages of the temporary organization.  Turning first to temporal boundaries, the 

dominant mode of organizing in the AEC industry is through temporary organizations 

(Lundin et al., 2015).  Temporary organizations are time limited, meaning they are 

created anew and given ex ante defined time limits to achieve a certain task(s) (Lundin 

and Söderholm, 1995).  However, the efficacy of the time bound nature of this life cycle 

model, while not rejected,  has recently be challenged by suggesting that it potentially 

constrains our thinking about the way projects actually behave (Winter et al., 2006) 

The traditional processes followed by temporary organizations are changing, as reflected 

in institutional standards such as the RIBAôs new Plan of Work (2015), published to 

update the standard project processes followed in the industry to incorporate a digital 

innovation (BIM).  As project processes change, so temporary organizations are creating 

and adapting their routines within the life cycle model (Zerjav et al., 2018).  A theory of 

temporary organizations shows this clearly: a basic concept within the theory is that of 

'transition', which can be understood both as the movement, or change, through the 

project life cycle itself and as the perception of causal relations by the participants 

(Lundin and Söderholm, 1995).  This concept of transition offers the opportunity to 

explore further the relationship between the temporary and the permanent organization 

(Jacobsson et al., 2013), specifically their organizational routines which are said to 

influence the capabilities of the project organization (Davies and Hobday, 2005; Davies 

and Brady, 2016; Sydow et al., 2004), as well as challenge the ubiquity of the temporal 

aspects of the life cycle model (Winter et al., 2006). 

Turning to occupational boundaries, research shows that these are changed as new 

technologies are introduced.  New technologies disrupt shared frames and power 

struggles amongst occupational groups become explicit.  Organizational and institutional 

scholars have observed this in a range of empirical studies.  For example, Barleyôs 

seminal study of 1989 shows how the introduction of new scanning technology effects the 

occupational boundaries between radiographer and technicians.  Conflict and tension 

between the two occupations are apparent as they learn to use the new technology: 

hierarchiesô shift and power struggles are prevalent.  Scholars working in the AEC 

industry have found similar boundary changes in occupational groups.  Current efforts to 

adopt BIM is causing and will continue to cause significant changes in the relationship of 
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project participants (Eastman et al., 2008).  Traditional borders between the groups have 

become blurred and teams are configured differently (Sebastian, 2011).  These role 

changes are creating conflict between occupational groups who develop different 

understandings of deliverables and how they are achieved (Hartmann and Fischer, 2007).  

People use new technologies to reassert professional status and differences, and revisit 

previous distinctions and divisions (Dossick and Neff, 2010). 

Organizational Routines  

Organizational routines are a central feature of organizations.  ñTo understand routines is 

to understand organizationsò (Becker, 2008:3).  Organizations are said to develop their 

capabilities through the evolution of routines (Nelson and Winter, 1982) and such an 

understanding has been applied to temporary and project-based organizations within AEC 

industries (Davies and Brady, 2016).  Routines have become to be understood as 

containing three aspects, the ostensive, performative and the artefact, through which they 

have been defined as ñrepetitive, recognisable patterns of interdependent actions, carried 

out by multiple actorsò (Feldman and Pentland, 2003:95).  Recent work has identified two 

different approaches to the study of routines, ócapabilityô and ópracticeô.  The former 

seeing routines as a óblack boxô, with the latter opening the black box to explore inside 

the routine (Parmigiani and Howard-Grenville, 2011).  This paper adopts the practice 

approach, more recently termed routine ódynamicsô (Feldman, 2016)  

In emphasising the central role of routines in organizational life, Nelson and Winter argue 

that routines have both cognitive and motivational functions (1982).  One motivational 

function they discuss is the ability of routines to create truces.  Recent studies adopting 

the dynamic perspective of routines have theorized around this metaphor, showing for 

example how conflict is both latent and overt, cycling through these stages as truces are 

built and break down (Zbracki and Bergen, 2010).  Salvato and Rerup (2018) look at how 

regulating actions within single organizational routines are used to achieve conflicting 

goals, not through removing goal conflict and creating a stable truce, but by 

understanding routines as process, and so achieving a dynamic truce where conflicting 

goals are achieved.  Such an orientation calls for a more distributed agency perspective, 

wherein different organizational members at different levels of the organization 

contribute to the situated action of routine enactment. 

The role of artefacts is central to the practice perspective of routines and are attracting 

significant researcher attention (DôAdderio, 2008).  Artefacts both influence and represent 

the ostensive and performative aspect of an organizational routine (Pentland and 

Feldman, 2008), either as proxies for the ostensive aspect of the routine or as material 

entities such as computers and physical space for the performative aspect of the routine 

(Parmigiani and Howard-Grenville, 2011).  Types of artefacts, called boundary objects, 

have attracted scholarly attention for their ability to work between boundaries (Star and 

Griesemer, 1989).  Cacciatoriôs study of change in a major AEC firm builds a 

longitudinal process study where the evolution of a technological artefact - an Excel 

spreadsheet - developed to afford the creation of a new routine - a bidding process in an 

engineering consultancy (2012).  Cacciatori uses the metaphor of routines as truce 

(Nelson &Winter, 1982) to explore the politics and conflicts inherent in problem solving 

and the creation of a new routine.  She finds that the company was only marginally 

successful in restructuring its bidding process because of struggles for occupational 

dominance (Cacciatori, 2012). 
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METHODOLOGY AND METH OD 

We draw on selected episodes that demonstrate how routines create truces that enable 

collaboration across temporal and occupational boundaries in the AEC industry.  These 

episodes are drawn from substantial data sets collected separately by the authors but that 

share sufficient commonalities to allow data analysis.  Precedents for pooling data in this 

way are found in Harty and Whyte (2010) and Bechky and Okhuysen (2011).  In the 

former paper, they combine data collected separately on one construction megaproject 

and use their combined data set to identify the hybrid practices evident across the project.  

In the latter, Bechky and Okhuysenôs study of organizational surprises draws together 

data from two settings in which óuncertainty was pervasiveô, in their case SWAT teams 

and film crews.  Our data sets shared a similar commonality.  As we worked separately on 

our field-based research projects and provided input into each otherôs work, both of us 

developed a theoretical interest in organizational routines and their significance in 

enabling boundary work, both occupational and temporal.  We discussed extensively how 

occupational boundaries were changing, often due to digitalization, leading to conflict 

amongst occupational and professional groups.  We observed how digital tools were 

changing, and changed by, the nature of temporal boundaries. 

The researchers employed similar approaches to collecting data, both used intensive data 

collection methods, and draw on data sets collected at similar times.  The researchers also 

used the same theoretical perspective - the practice perspective of organizational routines 

- to analyse the data.  However different levels of analysis (firm and temporary 

organization) and research sites were used.  The first author was embedded (as a 

researcher, not employee) in an organization, known as Design Partnership, for 15 

months while it was adopting a digital innovation.  During this time, she collected data 

using participant observation methods which drew on semi structured interviews (54 were 

conducted in total), archived documents, internal meetings and seminars and extensive 

field notes.  Similarly, the second author also undertook an intensive single case study 

(Yin, 2014; Eisenhardt and Graebner, 2007), using organizational-auto-ethnographic 

inquiry methods (Parry and Boyle, 2009; Doloriert and Sambrook, 2012) as he project-

managed the stage gate transition of a major infrastructure project, London 

Undergroundôs Bank Station Capacity Upgrade project, from design to construction.  

Data collection was undertaken over a 53-week period commencing in July 2015 and 

completed in June 2016.  During this time, the author collected some 175 hrs of audio 

recording of meetings, 79 interviews and an autoethnographic diary which exceeded 

170,000 words. 

As both researchers theorised their data using the practice perspective of organizational 

routines, it became apparent that both data sets were showing the dynamic process of 

adapting organizational routines.  In turn these served as ways in which actors could 

address the conflict and create truces so boundary work - both temporal and occupational 

- could be addressed.  We follow Harty and Whyte in our initial data analysis in 

presenting óvignettesô from the data to illustrate emerging findings.  These vignettes 

illustrate a dynamic process of routine adaptation created truces and addressed latent and 

overt conflict. 

EMERGING FINDINGS  

Selected examples of changing boundaries in both research sites are presented, as 

summarised in Table 1.  Firstly, one illustrative episode of how digitalization was created 

changing occupational boundaries and the temporary truce that was created is presented.  

This example relates to the role of the engineer and technician.  Traditionally the 
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relationship between engineer and technician is a very hierarchical one: the engineer has a 

high status acquired through the virtue of considerable professional training.  The 

technician adopted more of a support role.  The engineer would create the design and the 

technician would then translate this design (often paper based) into a digital model.  

However, this was changing across the organization as modelling became a more highly 

valued skill, the technician gained considerable status and sometimes took on more of the 

engineerôs role.  A member of the Project Media team commented that there had 

previously been a óBerlin Wallô between the technician and engineer, but that as the use 

of BIM became more widespread, technicians were increasingly working on design 

problems that were previously the domain of engineers: 

Now technicians are greatly improving their knowledge of buildings - theyôre asking 

engineering questions and getting more involved in project management roles. 

This tension was evident in the firmôs work on óProject Mediaô.  This project was the first 

time in which all the engineers were required to work directly into a 3D digital model.  

Previously this work had been performed by technicians.  The engineers had relatively 

little experience in 3D modelling.  Consequently, the engineers became reliant on the 

technicianôs skills and expertise to help resolve issues or problems that they were 

regularly encountering.  In this project, substantial initial conflict between the engineer 

and technician was temporarily resolved to deliver the demanding time schedule required 

by the client through a routine that allowed engineers and technicians to work together.  

The routine specified how and when consultation between the two would occur.  The 

performance of this routine was adapted by the engineer and technician involved and the 

project stage requirements.  Thus, a temporary truce was created that enabled 

collaboration between the two occupations. 

In the Bank Station Capacity Upgrade project, the time boundaries (life-cycle) for the 

project had been established within the corporate governance authorised by the client 

organization and so the time bound transition from design to construction had 

subsequently been encoded in the contract (artefact) between the client and the contractor.  

The contract stipulated a single design ócomplianceô submission, with overhead and profit 

paid on the clientôs regulatory approval of the single design submission.  Necessary 

design changes emerged that had the potential to create a conflict through a delay to the 

full design compliance approval and hence impact the ex-ante defined date for transition 

into construction and the resulting regulatory and commercial alignment that had been set 

down in the contract. 

The project had implemented a BIM strategy with a central digital model of the design 

and associated quality and clash detection processes to build up a 3D model of the 

underground station and its associated asset configuration, supported by a Product 

Breakdown Structure (PBS) that aligned with the projects Work and Cost Breakdown 

Structures (WBS, CBS).  The PBS and centralised digitization of the design process 

enabled the team to adapt the ongoing routine of a single design compliance submission 

into five separate submissions, supported by the realignment of the work and cost profile 

of the project in a timely manner.  This dynamic and coordinated adaptation of the 

routine, in the situated flow of time, through the adaptation and realignment of artefacts 

created a truce by keeping the commercial and regulatory goals of both parties aligned.  A 

new artefact was produced - design compliance strategy - that acted as a proxy for the 

ostensive aspect of the routine during its adaptation through the transition and across the 

time boundary, with the ongoing development of the design through the BIM model being 

the performative aspect of the routine. 
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Table 1: Vignettes of changing occupational boundaries and temporary truces created 

DISCUSSION  

The main contribution from the data presented here suggests that practitioners in 

temporary organizations in the AEC industries are using the adaptation of organizational 

routines to overcome conflict and create truces that enable boundary-spanning work.  The 

selected vignettes presented suggests that organizational routines have a significant role 

in creating a truce that enables the collaboration demanded by novel digital technologies 

to take place and offers an opportunity to realise the potential benefits that digital 

technologies can offer to enhance collaborative practices (Dainty et al., 2017).  The 

boundaries discussed in this paper relate to occupations and time.  Occupational 

boundaries are changing substantially with digitalization and becoming increasingly 

prevalent sources of conflict.  Roles are developing and professions are changing.  In the 

pressurised environment of temporary organizations, truces are used to create a 

framework within which practitioners work together to achieve the delimited goals of 

their role within the temporary organization.  Thus, the predetermined date to transition 

from design to construction can be achieved.  The digital environment created by BIM 

allowed for clarity of data in its separation and repackaging without significantly 

disrupting accountabilities for separate packages of the processes associated with 

digitisation of design and design management. 

Our data supports existing research that finds that in the AEC industry, digitalization is 

changing occupational and temporal boundaries and is thus a potential source of conflict.  

It also supports the view that digital innovations demand increased boundary work and 

the development of collaborative working practices (Harty, 2005; Dainty et al., 2017).  

The dynamic view of routines suggests that these organizational routines are generative in 

nature and so influence both stability and change: routines can create truces at boundaries, 

but the potential for conflict is always present.  Like Zbracki and Bergen (2010) we find 

that conflict is overt or latent and that routines can act to make overt conflict latent.  The 

ever-changing and complex nature of digitalization means that routines must be adapted 

in order to (re)create new truces.  This is particularly important in the temporary 

organisations that dominate the AEC industry where truces enable predetermined goals to 

be achieved. 

In addressing this growing issue for the industry, theorising from the organizational 

routines perspective, drawing on the motivational aspects of routines as truce, seem a 

promising avenue.  From an occupational perspective, it offers the opportunity to further 

explore the ónetwork roleô of project actors in the digitalization of temporary 

organizations in AEC industries and ask questions of how, and for what function, actors 

are contracted for in these types of organizations (Pryke, 2017).  In addition, from a 

temporal perspective, asking questions about óhowô organizational routines are adapted as 
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they transition across ex ante defined time limits offers the opportunity to explore 

alternative images of the project life cycle model (Winter et al., 2006). 
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Construction design has largely been pictured as a fragmented effort that is prone to 

ineffectiveness due to its multi-disciplinary and multi-organizational nature.  As a result, 

design management is traditionally considered to be focused on adjusting and integrating 

disparate disciplinary contributions with the intention of overcoming consequences of this 

fragmentation.  However, existing empirical work reveals that design in construction does 

not develop through such adjustment and integration of separately created discipline-

specific parts, but rather as a whole through interdisciplinary interactions which present a 

continuous path of unfolding decisions and activities.  This paper will argue that, for the 

purposes of design management, multidisciplinary construction design can be viewed as 

an organisational endeavour; thus, suggesting a shift away from management centred 

upon design outputs to management centred upon design interactions.  Based on this 

argument, interdisciplinary interactions from the practices of a construction design project 

are analysed using an óorganisational sense-makingô perspective which is originated in 

organisational studies.  When seen from an organisational sense-making perspective, the 

problematic issues of disciplinary and organizational fragmentation and integration 

become reformulated as issues of sense-giving and sense-making among various design 

stakeholders that are part of the same organisational whole.  Under this perspective 

interdisciplinary interactions are not seen as the means for design integration that imply 

compromises for discipline-specific design solutions.  Rather they are the means for 

sense-giving and sense-making to continuously redefine the organisational direction, 

thereby continuously reconfiguring discipline-specific tasks in a consistent and coherent 

manner.  As a result, an organisational sense-making perspective enables conceiving the 

fragmentation in construction design as a productive force.  Ultimately, the paper provides 

fresh insights into design collaboration and management.  It concludes that fragmentation 

is not something to be 'resolved' through simplistic measures of integration, such as 

design data integration, but it is rather something that needs to be 'cultivated' through 

raising an explicit awareness of the means and processes of sense-giving and sense-

making. 

Keywords: collaboration, design management, organisational analysis, sensemaking 

INTRODUCTION  

Design is developed through iterative trials of ideas and potential solutions in the face of 

unfolding and unpredictable design challenges.  Hence, the direction of design process 

depends on design stakeholdersô perceptions, as well as inferences, regarding the 

outcomes of these ongoing trials (Dorst 2011).  For this reason, the concept of ósense-

makingô (Klein et al., 2001) has been used in design research to conceive design as the 

result of the perceptions and inferences of design stakeholders (Krippendorff 1989; Kolko 

2010; Johansson Skºldberg et al., 2013; Manzini 2015).  Nevertheless, importantly, 

design is an inherently social endeavour (Luck 2012), and the perceptions and inferences 
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of design stakeholders regarding ówhat is going onô are not only influenced from their 

individual backgrounds and sensory/cognitive experiences but also from the immediate 

and wider organisational environment within which they operate. 

For this reason, the present paper will argue that drawing on óorganisational sense-

makingô literature (Maitlis 2005; Weick et al., 2005) is promising particularly for better 

comprehending design collaboration, and thus for improving overall management of 

multidisciplinary design in construction, and elsewhere.  When seen from an 

organisational perspective, sense-making is an ongoing intersubjective accomplishment, 

for which the sense given by the counterparts of interactions become critically 

determinant (Gioia and Chittipeddi 1991).  Ultimately, as will be shown in this paper, the 

notions of organisational sense-giving and sense-making highlight the productive nature 

of multiplicity of disciplines and organizations in construction design, instead of picturing 

organizational and disciplinary fragmentation as a problem that needs to be resolved 

through simplistic measures of integration, such as design data integration. 

To this end, this paper considers a construction design project at its detailed design stage.  

The project is analysed from an organisational sense-making perspective through a 

consideration of its organisational context as well as two events from its practice that 

exemplify how sense-giving and sense-making are accomplished through 

interdisciplinary interactions.  The discussion of the findings reveal that an organisational 

sense-making perspective sees disciplinary and organizational fragmentation as 

something that needs to be ócultivatedô, as opposed to the traditional understanding that it 

needs to be óresolvedô.  This provides an alternative managerial framework for 

multidisciplinary design, which suggests focusing on interdisciplinary interactions rather 

than design outcomes, hence shifting the attention away from simplistic measures of 

integration to strategic organisational management.  It is concluded that further 

organisational studies of design must be undertaken to develop practically-relevant and 

productive understandings of multidisciplinary design and design collaboration in 

construction, and elsewhere. 

Organisational Sense-Making and Design 

As stated by Lundgren-Henriksson and Kock (2016: 20) ñsense-making focuses on the 

individual and collective activities of meaning production, which direct action and 

interactionò.  Significant in this statement is the emphasis on the role of sense-making as 

the determinant of subsequent óaction and interactionô because it provides a particular 

definition of organising.  According to Weick et al., (2005), from a sense-making 

perspective, organising is the response to ñan ongoing, unknowable, unpredictable 

streaming of experience in search of answers to the question ówhat is the story?ô (410). 

This response involves ñturning circumstances into a situation that is comprehended 

explicitlyé and that serves as a springboard into actionò (Weick et al., 2005: 409).  

Hence, according to the authors, in the flux of events, plausible stories animate and gain 

their validity from subsequent activity; thus, enacting a sense of continuity and coherence 

over time, which makes the essence of an organisation. 

Based on this definition, it can be argued that óorganisational sense-makingô perspective 

is well-aligned with the practice of design.  This is because central to both is the 

coherence and consistency achieved in an unknowable environment through an unfolding 

series of action driven by a judgement of the plausibility of alternative courses of action.  

Hatchuel at al.  (2018) emphasise the centrality of óunknowabilityô of design exploration 

process claiming that it is the óunknowabilityô that enables generativity inherent to design.  

Besides, it is well-established in design research that designers navigate through 
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unknowability by evaluating the plausibility of potential courses of action with the help 

of, for example, material design artefacts like drawings (e.g. Ewenstein and Whyte 2009) 

and/or verbal ówhat ifô conversations (e.g. Bucciarelli 1994).  Additionally, in line with 

organisational sense-making perspective, there is a wide agreement in design research 

that design process is path-dependent, or in other words, it is continuously unfolding and 

becoming through a path-dependent series of actions and knowledge accumulation (e.g. 

Dorst and Cross 2001; Hatchuel and Weil 2009; Dossick and Neff 2011).  Consequently, 

it can be argued that organisational sense-making and the practice of design are 

conceptually coherent; and therefore, analysis of design practices from an organisational 

sense-making perspective can yield valuable organisational and managerial insights. 

In the case of multidisciplinary design, such an analysis would benefit from a joint 

consideration of the complementary notions of sense-making and sense-giving, as the two 

notions can be used as an analytical structure to explain interdisciplinary interactions.  

According to Gioia and Chittipeddi (1991), sense-giving refers to the attempts for 

ñinfluencing the sensemaking and meaning construction of others toward a preferred 

redefinition of organizational realityò (442).  Sense-making and sense-giving are not 

distinct domains like two sides of the same coin but rather one implies the other and 

cannot exist without it (Rouleau 2005).  Therefore, several scholars have pictured sense-

giving and sense-making as the two drivers of a constructive process (Currie and Brown 

2003) through which people create and maintain an intersubjective world (Balogun and 

Johnson 2004).  Maitlis and Christianson (2014) emphasise that sense-giving is not 

simply a top-down process as the recipients have their own interpretations, and also that 

they may be engaging in sense-making processes outside a given organisation which in 

turn might influence their sense-making in that organisation.  Hence, unintended 

consequences of sense-giving are reported in the literature, for example, in the area of 

strategic organisational change (Balogun and Johnson 2005).  Nevertheless, no matter 

whether it is intended or not, the collectively created organizational world (i.e. through 

sense-giving and sense-making) determines the space of meaningful actions and 

interactions for those who operate in it, thus enabling (encouraging) and disabling 

(discouraging) certain courses of actions (Weick 1995).  It is this aspect of organisational 

sense-making perspective that makes it useful for organisational and management 

research, as it provides an explanation of how existing organisational routines and 

outcomes are created and maintained as well as what would it take to change them. 

METHODOLOGY  

The perspective of organisational sense-making (Maitlis 2005; Weick et al., 2005) can 

provide a useful conceptual ground to comprehend the process, potential and outcomes of 

design collaboration, thus providing an alternative managerial framework for 

multidisciplinary design.  According to this perspective, multidisciplinary design is a 

process of (reality) construction by professionally fragmented entities that engage in 

sense-giving and sense-making activities through interdisciplinary design interactions.  

This implies that the effectiveness of design collaboration relies on the effectiveness of 

the means and processes of sense-giving and sense-making.  In return, such an 

understanding of design collaboration enables a new perspective for managerial 

evaluation and possible managerial interventions, which will be demonstrated through the 

analysis of the findings from a construction design project. 

Empirical data are collected from a construction design project as part of a larger 

research.  The project was in the UK, and it was at its detailed design stage.  The author 

observed 23 meetings (each 1 - 1.5 hours long) over a period of ten months including 
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design coordination meetings, one-off design coordination workshops as well as clash 

detection and information model coordination meetings.  Audio and video recordings 

were not allowed.  The observational data were recorded in the field notes, and the 

reflections on these were supported by five semi-structured interviews and several 

informal communications with the participants of the observed meetings.  The analysis 

aimed to establish the effectiveness of sense-giving and sense-making means and 

processes.  Hence, particular attention is paid to the agreements and disagreements among 

multiple design stakeholders during their interactions as well as the unfolding actions 

resulted from these agreements and disagreements.  Following from Cipolla and Reynoso 

(2017), two different levels of organising that affect sense-giving and sense-making are 

jointly considered for such an analysis.  These are (i) wider organizational context, and 

(ii) practice-level situations of interdisciplinary interactions.  A joint consideration of 

these two levels enhances the rigour of the analysis by including the effects of both 

contextual and situational aspects of the observed phenomena.  The results of the analysis 

are then discussed to develop insights into multidisciplinary design collaboration and 

management. 

FINDINGS 

This section is divided into two parts reflecting the findings related to two levels of 

organising in the studied project.  First part presents an overview of the wider 

organizational context in order to set the interpretive background of the analysis.  Second 

part presents two events from the practice of interdisciplinary interactions and their 

respective brief analyses. 

Organisational Context of the Project 

This was a ódesign - and - buildô educational building project, and therefore, the main 

contractor had the main financial and design risks of the project.  Design was first 

developed to the level of detail needed for appointing the main sub-contractors with 

design responsibility (i.e. the construction proposals were prepared, and the design was 

developed to RIBA Stage D - design development) under the coordination of the main 

contractor.  This initial period of design development mainly involved mechanical and 

electrical engineering (M&E) consultant, the structural engineering consultant, and the 

architect.  The researcher started to observe the project after M&E sub-contractor was 

appointed to take over the design and installation of M&E works for the project.  

However, even after M&E sub-contractor was appointed, M&E consultant stayed on 

board as a consultant for the client. 

The design saw a significant change after RIBA Stage D, during which most of the 

fundamental decisions regarding building systems and main areas of the design had 

already been made.  The client asked to increase the indoor space in the building, and this 

had serious implications on the design.  M&E sub-contractor that was appointed after 

initial design struggled to navigate through the existing design to further develop the 

M&E design, particularly after this significant design change which required alterations 

to the initially established design strategies.  Therefore, issues related to the further 

development of M&E design occupied a substantial amount of the time during the 

observed interdisciplinary design meetings.  These issues were mainly about clarification 

requests from M&E sub-contractor regarding the thinking behind the initial design as well 

as complications that arose due to the late design change, which were unexpected to the 

entire design team. 
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Event 1: 

During one of the design coordination meetings (DCM), the representative of the M&E 

sub-contractor stated that the revised ventilation calculations, which were based on the 

revised design and occupancy rates, revealed that on one of the floors few doors needed 

to have transfer grilles to satisfy the ventilation requirements.  The representative of the 

architect rejected this as soon as it was proposed.  Following the rejection, the 

representative of the M&E sub-contractor provided the results of the ventilation 

calculations together with the story of the changing occupancy rates due to the revised 

design.  After this explanation, the representative of the architect still insisted that having 

grilles on the doors in that area was not an option.  The representative of the M&E sub-

contractor accepted his objection, and stated that they would think about something else.  

After a short silence, the representative of the architect stated that the wall between those 

doors would be painted to the same colour as the doors, and therefore they would not 

want to have grey transfer grills on the doors.  The representative of the architect 

concluded that he would have a look at the issue, and think about it until the following 

DCM.  In the following meeting, the representative of the architect stated that the actual 

number of the doors that needed to be equipped with grilles was much more than he 

anticipated.  He stated again that the grilles were not visually good and asked other 

members of the team whether it was possible to omit them.  One of the alternative ideas 

appeared as undercutting the doors.  During the discussion of this option the 

representative of the architect stated that they needed to communicate the size of 

undercutting to the manufacturer, and also to make sure that the doors had not been 

produced and packaged yet.  The representative of the M&E consultant added that the 

original intent was not having that many transfer door grilles on the doors at that area as 

part of the ventilation strategy.  In parallel with the discussion of undercutting the doors, 

the representative of the architect asked the colour range of grilles, and even the option of 

painting the grilles on the site was discussed as a potential solution.  However, the latter 

proposition then was found non-viable thinking about the long-term maintenance 

requirements.  Finally, the parties decided to have another look at the occupancy rates and 

the assumptions that underpin them. 

In this event the M&E sub-contractor engages in sense-giving that goes beyond the 

statement of problem to the statement of a potential solution: adding transfer grills to 

several doors.  This whole initial sense-giving is constructed on the backdrop of the 

increase in the occupancy rates due to the design change, which has already been known 

as causing several disruptions to design development.  Arguably it is for this reason that 

initially the proposed solution of using transfer grills went unchallenged and the 

negotiation revolved around minor amendments to the solution proposed by the M&E 

sub-contractor.  In other words, the reality that has been constructed in the project 

suggested that complications are unavoidable due to the design change and design 

stakeholders made sense of these as 'normal' problems that needed to be accommodated in 

a way or other.  This determined the organisational dynamics as the sense that was 

initially made largely determined further sense-giving by various stakeholders; and thus, 

leading the designers to consider even reorganising the supply of the doors or grills by 

undercutting them or painting them on the site respectively.  It is only after substantial 

amount of time and negotiations that a wider perspective was adopted and the 

underpinning occupancy rates were decided to be scrutinised. 
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Event 2: 

During a DCM towards the end of the observation period, one of the representatives of 

the M&E sub-contractor raised the point that there were no services designed to feed the 

video pod in the atrium area.  He argued that it was neglected in the initial design that was 

handed to them, and that it was not mentioned in the service strategy of the building 

which was part of the construction proposals.  He started to ask about the design intent of 

this pod and its mechanical and electrical service requirements.  The discussion revealed 

that the pod was originally designed by the architect to create an interactive experience 

for the students.  It was planned to be a small, self-contained structure with a large screen 

and a bench in it.  Upon this initial information, the representative of the M&E sub-

contractor inferred that it needed to be ventilated and equipped with a power outlet.  

Nevertheless, the M&E consultant stated that the name óvideo podô sounded like it 

required a special acoustics performance that needed to be satisfied but she could not 

remember, and therefore, she asked for this issue to be included as an agenda item for the 

following DCM.  In the following DCM, the representative of the M&E consultant stated 

that she could not find any information regarding the acoustics needs of the pod, and she 

therefore needed to contact the acoustics specialist to ask whether any particular acoustics 

requirements were assigned for this pod.  However, it was known from previous 

experience that the acoustics specialist had completed her job in the project long ago and 

was unwilling to devote further effort to this project.  On the other hand, acoustics 

requirements of the pod became an issue mainly because of its ventilation requirement.  

The only way to ventilate the space was to install an independent fan in the pod and this 

would cause noise.  Furthermore, the opening required to fit the fan would cause the noise 

in the atrium to enter the pod.  After a discussion around acoustics implication of 

potential ventilation solutions, it was decided to contact the client to understand what 

exactly the pod would be used for to understand whether there were special acoustics 

requirements for the pod.  In the following DCM, the representative of the M&E 

consultant stated that she contacted the representatives of the client and learned that the 

space was planned to have an interactive space between the educational institution and 

students but no specific activities for the pod were known at that moment.  She further 

stated that she proposed to change the name of the space from óvideo podô to ódiary podô, 

and this was accepted by the client.  She stated that changing the name of the space to 

ódiary podô surely eliminated the possible high acoustics requirements of the space and 

therefore it was fine to proceed with an individual fan for the ventilation of the space. 

In this event, the name of a building element (i.e. video pod) played a significant role in 

sense making of design stakeholders, and thus determined the direction of 

interdisciplinary interactions.  This was partly because the design of the element was 

neglected, and there was not much cue to draw upon at the time it was noticed.  Based on 

the name 'video pod', various design stakeholders gave sense regarding the potential 

functions and service needs of the element triggering further sense-making activities, and 

leading to a certain framing of the issue in hand.  Interestingly, the resolution is achieved 

through a reconsideration of the initial cue at hand, the name of the element.  According 

to the design stakeholders, the new name of the element that is approved by the client 

relaxed the functional and service requirements of the element by enabling a novel story 

and reality about the element.  Overall, organisation of the work to tackle the issue 

reflected the particular framing of the issue, which was constructed gradually through 

sense-giving and sense-making based on the contextual and immediate cues at hand. 
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DISCUSSION 

Design collaboration is under-theorised and the term is being used to mean different 

things by different studies in construction management research.  Additionally, design 

management in construction predominantly assumes that organisational and professional 

fragmentation in the industry is problematic, and hence, the current focus of 

multidisciplinary design management is on integrating various parts of design produced 

by different design stakeholders.  Nevertheless, the practice of design suggests that design 

develops through inextricably intertwined day-to-day interdisciplinary interactions, which 

present a continuous path of unfolding decisions and activities.  Therefore, new 

perspectives are required to focus on 'cultivating' the fragmentation, rather than 'resolving' 

it, and this requires building design collaboration and management theories upon the 

unfolding interactions of design stakeholders. 

Organisational sense-making perspective provides an adequate lens for such an 

endeavour, and suggests that multidisciplinary design collaboration can be seen as 

organisational sense-giving and sense-making through which a joint reality is constructed 

among design stakeholders.  Hence, in the following, first design collaboration will be 

unpacked from an organisational sense-making perspective.  Then, the implications of 

adopting such a perspective for design management and technology will be discussed. 

Design collaboration as organisational sense-making and sense-giving 

Organisational sense-making perspective provides a useful vocabulary and lens to 

comprehend design as the result of inextricably intertwined interdisciplinary interactions, 

thus enabling practically relevant theories of multidisciplinary design and design 

collaboration.  As the analyses suggest, when this perspective is adopted, disagreements 

in practice are not understood as competing technical and/or aesthetic priorities or 

concerns of various design stakeholders.  Rather, they either refer to missing/forgotten 

parts in the shared past (i.e. shared story) of design stakeholders which needs to be 

constructed through sense-giving and sense-making; or different interpretations of the 

previously constructed story of design (i.e. shared past) that needs to be reconstructed, 

again through sense-giving and sense-making.  However, this can be a very challenging 

task because the developing (story of) design is fixed in different material forms (i.e. 

drawings, calculations) and design decisions (e.g. calling an element 'video pod') which 

limit the subsequent sense-giving and sense-making activities.  Hence, problematic 

situations arise when design stakeholders deal with missing or different stories about 

certain aspects of the design especially when these are combined with conflicting or 

missing sense-making cues (i.e. in the form of material design objects and/or previous 

design decisions made by various design stakeholders). 

Overall, adopting an organisational sense-making perspective enables a novel 

interpretation of interdisciplinary design interactions that is in line with the practice of 

designing.  Thus, it enables a novel avenue for building practically-relevant theory on 

design collaboration.  Different in this perspective is the emphasis on the productive force 

of organisational and professional fragmentation inherent in the construction design.  As 

discussed above, when seen from an organisational sense-making perspective, 

disagreements and struggles are not about adversary beliefs and stances strictly held by 

design stakeholders but they are rather about the difficulties regarding sense-making and 

the organisational inefficiencies that result from them.  Importantly, under this 

perspective, design is not accomplished through creative problem solving of designers.  

Rather, it is accomplished through jointly constructing a reality, or in other words a 

shared story of design, as well as the ability of navigating in this story through a skilful 
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use of various sense-giving and sense-making means and processes.  It is in this sense that 

this perspective sees organisational and professional fragmentation in construction design 

as a productive force.  Hence, it suggests moving away from the fragmentation-

integration dichotomy, which problematises fragmentation and leads to simplistic 

measures of integration in order to enable design collaboration. 

Organisational sense-making perspective for enabling design management 

Adopting an organisational sense-making perspective has also implications for the 

technologies and approaches for facilitating and managing multidisciplinary construction 

design.  In terms of design management, most importantly, this perspective suggests a 

practice-based, interventionist management approach that shifts the focus away from 

integrating design outputs to facilitating interdisciplinary design interactions.  Although 

previous descriptive studies of design similarly suggested a focus on design interactions 

for effective management of design, these have fallen short in providing a conceptual 

and/or theoretical basis to undertake systematic analyses to build theory on design 

management.  Organisational sense-making perspective can fill this gap by enabling a 

new level of granularity to understand the complex and iterative interdisciplinary 

interactions, thus enabling comparable analyses of design practices as well as theory 

building. 

A managerial focus on facilitating interdisciplinary design interactions suggest that the 

inherent fragmentation in the construction industry is not something that needs to be 

'resolved' through measures of integration that tend to be simplistic due to the temporary 

nature of construction teams.  Rather, it is something that needs to be 'cultivated' through 

establishing an awareness of (i) design collaboration as an unfolding process of sense-

giving and sense-making; and (ii) means and process of sense-giving and sense-making.  

Therefore, when an organisational sense-making perspective is adopted, a major issue in 

design management becomes establishing the organisational capability of identifying and 

using the adequate sense-giving and sense-making means and processes in addition to 

creative problem-solving tools and processes.  Previous empirical and theoretical work on 

organisational studies can provide a fruitful starting point to think about how such a 

capability can be established at various level of organising including project-, firm-, and 

industry-levels. 

Finally, an organisational sense-making perspective on design has also implications for 

support technology development for multidisciplinary design.  According to this, the 

primary concern of these technologies must be facilitating sense-giving and sense-making 

processes during interdisciplinary interactions, rather than supporting creative problem-

solving and/or integrating different parts of design developed by various design 

stakeholders.  Currently, the focus of design collaboration and management software is 

based on the traditional view of design collaboration, and thus, aiming to eliminate the 

fragmentation through technological measures, such as digital data integration.  However, 

previous empirical work revealed that (i) in many cases this alone does not deliver the 

expected benefits; and (ii) in cases where the social aspects of technology implementation 

are overlooked, such measures can even be harmful for multidisciplinary design 

collaboration (Dossick and Neff 2009; ¢ēdēk et al., 2017).  As this paper exposes, 

simplistic integration measures, such as the integration of digital design data and/or 

design outputs through digital technologies, are based on inadequate understandings of 

fragmentation and collaboration in construction design.  Therefore, technology 

developers for construction design must work with construction management researchers 

in order to develop technologies that are based on a more practically-relevant and 

productive understanding of fragmentation.  Such technologies should primarily help 
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cultivating the fragmentation to improve design collaboration rather than resolving it 

through simplistic measures of integration. 

CONCLUSIONS 

Professional and organizational fragmentation in construction design have widely been 

pictured as problematic.  As a result, majority of research and practice on design 

collaboration and design management focus on adjusting and integrating disparate 

disciplinary contributions with the intention of overcoming consequences of this 

fragmentation.  However, the practice of design suggests that design is developed through 

ongoing interdisciplinary interactions that continuously configure discipline-specific 

work.  Therefore, the present paper proposed adopting organisational sense-making 

perspective to capture this continuous co-construction process.  Such a perspective 

suggests that design collaboration can be seen as organisational sense-giving and sense-

making, and thus, implying that fragmentation is not inherently a negative thing, but can 

be seen as a productive force that needs to be 'cultivated' rather than a problem that needs 

to be 'resolved'.  This shift in the understanding of 'fragmentation' introduces a new mind-

set and priorities for design management and technology, through which current 

challenges of multidisciplinary design in construction, and elsewhere, can be addressed.  

More research should adopt this perspective to develop theory on design collaboration by 

theorising the means and processes of sense-giving and sense-making in multidisciplinary 

design.  Also, the practice of design collaboration and design management should focus 

on cultivating fragmentation as an organisational capability rather than focusing on 

resolving it through simplistic technological and/or structural measures. 
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The construction industry has increasingly embraced collaboration and long-term 

relationships (CLR) practices in recent years.  Nevertheless, most people have been 

trained and accustomed to the traditional approaches.  There is limited understanding 

when it comes to how clients should go about procuring suitable contractors for CLR 

despite significant roles contractors play to the success of projects.  Since it is not all 

contractors that are suitable for CLR, this study empirically investigates the procurement 

tactics that clients are employing to select suitable contractors for CLR in the construction 

industry focusing on framework contracts.  Data was collected through semi-structured 

interviews with eight organizations employing framework contracts in South Africa.  The 

findings show that the organizations are employing many tactics generally aimed at 

vetting contractor's background behaviour and past performance; in addition to getting 

closer in meeting and talking face to face with the potential contractors to observe and 

assess their suitability for CLR.  Some of the tactics employed to achieve this include: 

conducting interviews with potential contractors, conducting training and workshops, 

asking for CV's of key participants, top management involvement consideration, and 

vetting of potential contractors via a contactable reference of past jobs.  Other tactics 

include holding competitive negotiation/dialogue process and meetings with potential 

contractors.  The result of the study provides insight on the procurement tactics to adopt in 

selecting suitable contractors for CLR in practice, especially among new adopters of CLR 

strategies. 

Keywords: collaboration, framework contracts, long-term relationships, procurement 

INTRODUCTION  

In recent years there has been increasing interest in collaboration and long-term 

relationships (CLR) in the construction industry.  The influence of the Latham 1994 

ñconstructing the teamò and Egan 1998 ñrethinking constructionò UK construction 

industry reports together with other construction industry reports from Hong Kong, New 

Zealand, and Singapore are attributed to have influenced the rising trend of CLR practices 

in the construction industry (Kamudyariwa et al., 2018; Donohoe and Coggins 2016).  

Strategies that internalize CLR in construction are partnering, alliance contracting and 

framework contracts (Ayegba et al., 2018).  While partnering and alliance contracting can 

also be used for once-off project-based strategies, a framework contract is mainly 

intended for long-term relationships (Joint Contract Tribunal 2011).  Therefore, 

framework contracts represent an excellent strategy to examine with regards CLR. 

                                                 

1 buildercally@yahoo.com 
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The international standard organization (ISO 10845-1 2010) defines a framework 

agreement as an agreement between an employer and one or more contractors, the 

purpose of which is to establish the terms governing contracts to be awarded during a 

given period, in particular regarding price and, where appropriate, the quantity envisaged.  

Watermeyer (2013) in his article óunpacking framework agreements for the delivery and 

maintenance of infrastructure' submits that construction clients can develop collaborative 

procurement relationships with their construction partners and supply chains for long-

term gain through framework contracts.  Therefore, framework contrasts create an 

environment in which clients and contractors can work collaboratively together for a 

long-term in delivering several projects, in contrast to the adversarial and short-term 

contracts in traditional approaches.  From previous studies, CLR is indicated as a vehicle 

to maximize value, levels of quality, service delivery and operational efficiencies 

(Khalfan et al., 2014; Meng 2013; Frödell 2011).  A central area of concern is the 

selection of suitable contractors for CLR.  Particularly as it is not all contractors that are 

suitable for CLR owing to the level of commitment, teamwork, flexibility, mutual trust, 

integration of project team members, and information sharing essential to achieve greater 

success in CLR practices.  This shows that there is a need for different procurement 

tactics for selecting contractors for CLR, as the use of traditional approaches is not likely 

to yield the expected outcomes.  This is because the technical and functional evaluation of 

contractors which focuses on hard criteria such as time, quality and price only as 

emphasized in traditional approaches will be inappropriate to cover all the issues upon 

which to select a suitable contractor for CLR (Kadefors et al., 2007).  Procurement tactics 

are in effect a tool for identifying a suitable contractor during the tender process and 

managing risks during the execution of a contract (National Treasury Department 2016).  

Such tactics are aimed on the selection of a contractor who is most likely to deliver the 

best value through the performance of the contract, life cycle costs of what is offered, the 

availability of spares, operation and maintenance requirements (ibid).  Little research has 

been done to examine the procurement tactics employed by clients to select suitable 

contractors for CLR effectively.  Therefore giving the importance of contractor selection 

to the success of every project (San Cristóbal 2012; Doloi 2009; Singh and Tiong 2005), 

this study aims to investigate the procurement tactics clients are employing to select 

suitable contractors for CLR in the construction industry. 

RELATED LITERATURE  

Contractor Selection for CLR  

Coping with the increasing level of complexity has been a challenge to the construction 

industry, as evidenced by reports of construction projects failing to meet clients expected 

outcomes which proliferate across the globe.  This is due to several factors such as 

macroeconomic factors, project-specific factors, as well as factors relating to the 

performance of other project team members (Nkado 2010).  However, since the success 

of construction projects is argued to largely depends on the appropriate selection of 

contractors for projects (Palaneeswaran and Kumaraswamy, 2000; Singh and Tiong, 

2005), appropriate selection of contractors is seen as a very important factor for achieving 

expected project outcomes.  This is partly because of contractors responsibility to manage 

and utilize project resources (labour and materials) (Kog and Yaman 2014), and also as a 

result of the significant role they play in promoting good project management and 

creating enabling environment for achieving expected project outcomes (Skeggs, 2003). 

The dominant criteria such as time, quality and cost; as well as the tactics employed in 

evaluating these criteria, particularly for a normal project-based, short-term contracts are 
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well covered in the literature (see for example: Nasab and Ghamsarian 2015; Ebrahimi et 

al., 2015; San Cristóbal 2011; Favié et al., 2007).  However, with the increasing adoption 

of CLR practices in construction, more knowledge is needed on how the selection of 

contractors to accommodate for CLR can be achieved.  Some studies suggested that 

contractor selection for CLR should consider not only hard criteria and technical 

competences but also more subjective attributes (Kadefors et al., 2007; OGC, 2003).  

Concurring, Laryea and Watermeyer (2016) submit that the selection of experienced and 

skilled contractor with capacity and collaborative attitude is the first condition for success 

in such contracts. 

While criteria such as altruism, cooperation, openness, flexibility, trustworthiness, and 

inter-organization relationship are indicated as being necessary for CLR (Ayegba et al., 

2018; Kadefors et al., 2007; Skeggs, 2003).  The procurement tactics and mechanism for 

identifying and evaluating such criteria need to be clearly understood through empirical 

studies.  Mainly since most construction stakeholders have been trained and accustomed 

to traditional approaches. 

RESEARCH METHOD  

The qualitative research methodology is adopted in this study, as physical access for in-

depth probing questions, allowed in a qualitative study is required to elicit data from 

participantôs narrative experience on the procurement tactics employed in selecting 

contractors that accommodates for CLR in framework contracts.  Participants will be 

allowed to provide data in their own words and understanding and meanings will be 

informed from their point of view in line with the interpretivist philosophy (Saunders et 

al., 2012).  More so as there will be varied and multiple subjective meanings from the 

experiences of each participant.  The abductive approach is considered appropriate and 

adopted in this study, as the findings from the study are not intended to test a theory or 

develop a new theory as will be required in a deductive and inductive approach 

respectively. 

Data for the study was collected via semi-structured interviews with key informants of 

purposively selected organizations employing framework contracts in South Africa, and 

documentary analysis of procurement documents of the organizations.  Key informant 

interviews involve interviewing people, who are selected for their first-hand knowledge 

about a topic of interest and are likely to provide needed information, ideas, and insights 

on the topic of interest (Kumar 1989).  In addition to already known client organizations 

employing framework contract, the identification of other client organizations using 

framework contracts was also through several other sources that include enquiring from 

construction professionals and reviewing tender information on relevant databases on the 

internet such as National Treasury, Department of Public Works, and the cidb databases. 

A total of eight organizations involving sixteen key informants with different background 

and positions comprising of directors, project managers, chairperson and executive 

managers participated in this study.  The interviews were audio recorded to ensure that all 

information was captured during the interviews.  In addition brief notes were taken during 

the interviews to capture both verbal and nonverbal signals from the key informants.  The 

audio record was transcribed verbatim.  The organizations also provided the procurement 

documents (such as the expressions of interest/the letter of invitation to tender, tenders, 

framework agreements and tender outcome notification) that were requested for in 

advance.  The documentary analysis of the procurement documents provided evidence to 

ascertain and corroborate the findings from the interviews.  The data collected from the 

key informant interviews and documentary analysis were analysed with the aid of the 
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Nvivo 11 pro qualitative data analysis software for windows and following thematic 

qualitative data analysis techniques outlined by Miles, Huberman and Saldana (2014). 

FINDINGS AND DISCUSSIONS 

In this study, the procurement tactics employed by organizations in selecting suitable 

contractors for CLR was empirically investigated.  The expectation is that to reduce the 

risk of selecting an inappropriate contractor for CLR, several cognitive steps and 

processes are employed in screening potential contractors for CLR suitability.  To get a 

sense of the emerging pattern and ideas on the procurement tactics employed in selecting 

suitable contractors for collaboration and long-term relationships across the data from the 

eight case organizations investigated, a word frequency query was carried out on the data 

using Nvivo 11 pro qualitative data analysis software.  By using stem words grouping for 

the fifty most frequent display words with five minimum lengths, the result is presented 

in the word cloud shown in Figure 1. 

 

Figure 1: Word Cloud Depicting Prominence Words on Procurement Tactics for Selecting 

Suitable Contractors for Collaboration and Long-Term Relationships. 

The word cloud indicates the most frequent words used in the data, which are displayed 

larger and bolder in the word cloud as shown in Figure 1.  From Figure 1, the most 

frequent words includes: óexperienceô, óinterviewô, ópreviousô, óworkshopsô, 

ócommitmentsô, óreferencesô, ódialogueô, and ómeetingsô.  These words reveal the trends 

and pattern of responses across the data on the procurement tactics employed in selecting 

contractors for CLR.  The contexts of the highlighted words were also captured for in-

depth meaning and understanding of the individual words and are discussed below in 

themes. 

Conducting Interviews with Potential Contractors  

Virtually all the key informants from the case organizations indicated that conducting 

interviews with the potential contractors is one of the tactics they employ in selecting 

contractors for CLR.  This shows why the word óinterviewô was displayed as the most 

frequent word in Figure 1.  In a study on conceptualization of CLR, open communication, 

trustworthy-ness, cooperation and social exchange behaviour are reported among the 

important requirements for CLR (Ayegba et al., 2018).  Due to the intangible nature of 

these requirements, it will be difficult to gain assurance that a contractor is suitable for 

CLR and will not act opportunistically or behaves such that will cut short the contract 

relationship.  Therefore, interviews provide greater opportunities for parties to sit face to 

face to probe and sieve down the number of potential contractors further.  It also provides 

opportunity for clarifications and to test reactions from the contractors.  A common 

practice alluded to during interview by most of the case organization is to involve all 
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relevant parties and departments within the client organizations to take part in the 

interviewing.  In addition, interviews provide an opportunity for the contractors to express 

themselves furthermore on why they are suitable for CLR.  As A3 puts it: 

That allows us to test  that can they produce a program, activities and work with us, to me it is 

more like a job interview find the best candidate, price, preference, quality and matching your 

objectives of CLR -A3 

A common concerns in interviewing potential contractors has to do with who is to be 

interviewed, number of contractors to interview and what type of questions are to be 

asked that will provide evidence that a contractor will be suitable for CLR.  The response 

from A1 well illustrates how these concerns are addressed in an interview: 

You interview the people that are going to be on site and not the directors and the marketing 

team.  We tell them who we are and our value system, we ask if they can align with what we 

are doing? Can they perform what we are asking of them? That is where we tested the 

compatibility.  You ask them for their approach paper and skill development plan, what is 

the quality of their staff? Are they innovative or are they just doing what they are told to do 

without coming up with ideas? Ask them for their value-engineering proposition.  What 

could they do better? Can they adapt and are they providing the right people, do they have 

the right commitment? Because it takes a lot of effort, energy and cost to participate in that 

bidding process and it is ridiculous and unfair to take this huge pool forward.  If you want 

people to participate meaningfully, give them a 1 in 4 or 1 in 3 shot because if you give 

them 1 in 10 shot, you will get 1 in 10 quality returns -A1. 

Hence the procurement tactics of conducting interviews with is a good medium of 

communication that provides opportunities gathering and assessing information from the 

potential contractors. 

Conducting Training and Workshops for Potential Contractors 

Conducting training and workshops is another procurement tactics alluded to by 6 out of 

the eight organizational cases in the study in selecting suitable contractors for CLR.  This 

justifies the display of the word óworkshop' as one of the most frequent words across the 

data in Figure 1.  The response from A3 well illustrates the context of the practice: 

Another thing we have found successful in running and building framework contracts is 

running workshops.  We have also run Workshops on the NEC and how target contracts 

work because if you want contractors that have used NEC and target contract, you may not 

get any tender.  I regard these workshops as bringing about a culture change, what we do is 

to have the contractor and the professionals and client team go through it.  The head of the 

unit will always come around to watch the reactions and responses and not to hear us, and 

then he can figure out how to deal with the contractor and where their strength and 

weaknesses are - A3. 

Since the concept and practice of CLR are not familiar to most contractors and 

professionals, mainly as people have been more used to the traditional approaches.  

Workshops and training provide the opportunity to build the contractors up for CLR.  It 

also provides the opportunity for clients to observe as part of an evaluation process the 

active involvement and commitment characteristics of contractors, which are also critical 

for successful CLR. 

Asking for CVôs of Key Participants 

The keyword óexperience' was also displayed as one of the most frequent words across 

the data in Figure 1.  Apart from finding out directly during interviews if contractor team 

members have the right experience for the job and for CLR, another procurement tactic 

that was indicated to be used in evaluating the suitability of contractors for CLR was 

requesting for CVs of key participants from the contractor's.  This tactic was indicated to 
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be employed by all the case organizations and was also corroborated by the evidence 

from the procurement documents.  The following responses below illustrates further: 

..we ask for CV's and indirectly we check through past experiences, looking at say for 

instance what type of projects you did in a 10 year period, who were your clients and what 

the success rate -A3 

Asking for CVs of those individual teams enable us to be able to basically tell if they 

have the right experience -A7. 

é.we ask for CVs for key resources, Over and above the price, we need to know whom I'm 

working with, Not interested in the people that are going to rock up in fancy suits, do not 

send me the marketing people.  Send me the construction professional.  The foreman and the 

people below we will assume everything is okay, but the project managers, the cost 

controllers those are the people you are going to interact with, you need to work with, and 

you need to understand, that is part of the beauty contest -A1. 

Therefore, requesting for CVs of key participants from the contractor side provides the 

organizations with information on the previous experience and quality of professional 

people in the contractor team.  This will obviously have an impact on the quality of 

expected outcome and promotion of CLR. 

Consideration of Top Management Involvement  

Probing further, a test search query was carried out on the word 'commitment' which was 

also displayed as one of the most frequent words in Figure 1 with the aid of the Nvivo 

software.  The context by the references from the probe shows that apart from A5 which 

uses the word in the context of enquiring about future commitments of contractors to get 

information about their availability for CLR, five of the organizations used the word 

ócommitmentô to indicate consideration of top management commitments in the selection 

process as one of the tactics for assessing suitability of contractors for CLR.  A3 puts it 

this way: 

é.commitment of top management, when it comes to a grade 7 or 8 contractors, the guy 

sitting in front of you is the guy intimately involved in the tender and the execution, the 

director has been actively involved all through the process, he is the decision maker.  So the 

relationship with them is better, there are no limitations on where you are going to go -A3. 

The involvement of contractorôs top management in all the selection processes including 

interviews, workshops and competitive negotiations and meetings is considered as a good 

attribute for CLR.  Such that it may create skewed results against the bigger contractors of 

higher grades that may not be having their top management representatives in the 

selection process.  This is partly because such representatives will have limited decisions 

to make due to limited authority and their top management are disjointed from the 

execution team. 

Vetting of Potential Contractors 

Observations and interviews may not discover the warranting properties that a contractor 

may be suitable for CLR.  One cannot see that a contractor will be honest and trustworthy 

and it's not uncommon to have contractors being deceptive during interviews.  So asking 

contractors to provide contactable references of past clients for vetting purpose is also one 

of the tactics employed in selecting contractors for CLR by all the case organizations.  

Other vetting concerns as indicated by A8 has to do with checking if contractors have not 

been found guilty of corruption and other fraudulent practices, and cross-checking 

blacklisted list of tender defaulters with Government agencies.  Most of the case 

organizations indicated that they usually request for at least three references of past jobs.  
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In some cases, the request is for past-related jobs references.  A7 well illustrates the 

significance of asking for contactable references of past clients: 

 When we cross-reference based on the previous job that they did.  Remember, all of them 

will tell you that they are fit for the job.  Take one example, in one instance,  somebody lied 

and said he developed A, B, C, D for BP but when we call BP, BP says ñno, there is no such 

a thing, the person did not develop thatò.  So automatically, we know that he is a liar.  But 

during the interview they will tell you everything, we are transparent, we good 

communicators, everyone wants a job.  Thatôs why is important to dwell deep and contact 

the reference they provided from previous jobs- A7 

Vetting of contractors by proper due diligence crosschecking of contactable references of 

past jobs provides knowledge on the contractorôs background behaviour and suitability 

for CLR which is critical to the solution the contractors can offer.  Previous behaviour is a 

good indicator of future behaviour following trait laws of "once a K, always a k" which 

are invoked when you deal directly with someone and you are reliably informed about the 

person (Gambetta and Hamill 2005).  This is epitomized by sayings such as ñyou are as 

good as your last job". 

Holding a Competitive Negotiation/Dialogue Process with Potential Contractors 

The keyword ódialogueô was also displayed as one of the most frequent words across the 

data in Figure 1.  Probing further, six of the case organizations in this study reported 

having a competitive dialogue process with contractors as one of the procurement tactics 

employed in selecting contractors to accommodate for CLR.  The competitive dialogue 

process is employed at the final stage when the potential contractors must have been 

sieved down to two or three as indicated by A6.  This involves an open conversation 

process, which is used to test contractorôs reactions and innovativeness.  A1 suggested the 

practice is also employed to give feedbacks that will improve the competitiveness of 

contractors as illustrated below: 

The contractor was asking some awkward questions to the architect.  The architect had 

never been in a situation where the servant checked the master about his design and in the 

middle of all of this, the contractor stopped and said look, sir, I am not challenging your 

architectural ability, please understand, I need to understand your flexibility in order to price 

the job.  Therefore, it is a two-way street, with contractor sizing up his risks in meeting the 

client, testing reaction.  We test reactions.  For example, when we did the mathematical 

jobs, the discussion went around the movement of joints to accommodate better prices in 

formwork- A3 

An important advantage of having the competitive negotiation/dialogue process is the 

feedback contractors provides during the process.  A1 well illustrates this: 

At the west campus where we provided for concrete slab floor that was supposed to be 

followed by a screed and then a vinyl floor onto the screed.  During the competitive 

dialogue process, the contractor stepped in and said hang on I can finish my concrete slab at 

the level at which you need the vinyl floor.  By doing this, we were able to make a saving on 

the entire screed we would have needed.  So it is this type of input from the contractor that 

saves you money, unlike the traditional approach where he will just make money off the 

screen without telling you -A1. 

Therefore having a competitive negotiation/dialogue process with potential contractors 

gives the organizations greater opportunity to probe and sieve the potential contractors 

further and also to extract more information from the contractors in a face to face 

encounter. 
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Holding Meetings with Potential Contractors 

Holding meetings which may be compulsory or non-compulsory is another tactic 

employed by most of the case organizations in selecting contractors to accommodate for 

CLR.  This shows why the word ómeeting' is displayed among the most frequent words 

across the data.  In some cases, such meetings are termed clarification meetings when it is 

to clear any ambiguities on information and to provide more information and 

understanding regarding the organizations and projects objectives.  Meetings with 

contractors also provide the opportunity to get more information from the contractors and 

on their perceivable behaviours.  It is also used to evaluate contractor's commitment and 

interest in the job, which are good ingredients for CLR. 

Use of NEC3 Contract Documents  

The form of contracts is amongst others is also a tool used for the effective procurement 

process.  The standard forms of contracts used in practice in South Africa are the 

International Federation of Consulting Engineers (FIDIC), General Conditions of 

Contract for Construction Works (GCC), Joint Building Contracts Committee (JBCC) 

and the New Engineering Contracts (NEC3).  Most of the case organizations reported the 

use of the New Engineering Contracts (NEC3) contract documents in procuring 

contractors for CLR.  Although one of the organization A2 specializing only in building 

works and another A5 that only carries out roadworks reported using the JBCC and GCC 

contract documents irrespectively.  The preference for JBCC and GCC was because 

JBCC and GCC deal specifically with their area of specialization, which is building 

works, and Engineering works respectively.  In the words of A8 below:  

We use NEC suite of contracts because it is one that people within our organization 

understand better than the FIDIC, GCC, and JBCC.  It is what our people have been trained 

on and we, therefore, stick to NEC because at least the legal practitioners understand it 

better and we can easily depend on it.  Our project managers as well have been trained with 

NEC- A8 

Watermeyer (2015) describes the NEC embodying collaborative and cooperative 

practices as well it facilitates project team integration and early contractor involvement.  

It is developed in line with recent approaches to project management including CLR 

practices.  These characteristics of NEC may be the motivation for its preference by most 

of the case organization. 

Other procurement tactics indicated from the findings involve the use of open tendering 

by publishing an expression of interest as tender invitation practice; and employing bill of 

quantities or activity schedule depending on the size of the contract as pricing strategy. 

CONCLUSIONS 

In this study, the procurement tactics that influence the actual decision process in 

selecting contractors for CLR was empirically investigated.  Focusing on framework 

contracts which is one of the strategies that is intended for CLR in the construction 

industry, eight purposively selected organisations employing framework contracts in 

South Africa participated in the study. 

The study gives the detailed account of the procurement tactics the organizations use in 

selecting suitable contractors for CLR.  Overall the tactics include: conducting interviews 

with potential contractors, conducting training and workshops, asking for CV's of key 

participants, top management involvement consideration, and vetting of potential 

contractors via a contactable reference of past jobs.  Other tactics include holding 

competitive negotiation/dialogue process and meetings with potential contractors.  Also, 



Ayegba and Root 

80 

the use of NEC3 Contract Documents, use of a bill of quantities and activity schedules as 

Pricing Strategies and employing open tendering by publishing an expression of interest 

in inviting contractors to tender are other tactics adopted in selecting suitable contractors 

for CLR. 

This implies that the organizations employ many tactics aimed at getting them closer to 

meeting and talking face to face with potential contractors.  This enables the 

organizations to observe, listen and read signs such as expressions, politeness and other 

behavioural properties displayed by contractors in assessing their suitability for CLR so 

as to minimize the risk of inappropriate selection for CLR.  These procurement tactics are 

not intended to be exhaustive but represent a range of areas and issues clients should 

consider in selecting suitable contractors to accommodate for CLR.  Often the final 

verdict on the selection of contractors for CLR is the result of taking a cluster of these 

procurement tactics into consideration. 
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Utilising the invaluable knowledge of subcontractors and incorporating it to improve 

performance of construction supply chains is an important topic.  Despite this, such 

integration in continuous performance programs largely fails.  To overcome this weak 

subcontractor involvement a case study has been conducted.  Its purpose was to 

investigate key challenges for weak subcontractor involvement within continuous 

improvement and to propose measures which could contribute to overcome the 

weaknesses identified.  The findings show that traditional structures and practises within 

the industry as well as a mismatch of interests and expectations of participants leads to 

difficulties.  Measures to overcome those challenges and enable a better involvement of 

subcontractors are proposed.  Finally, real-life data served for the assessment of the 

developed measures.  This investigation may help practitioners and scientists to better 

understand challenges arising for CI implementation and may help to find solutions for 

improving the performance of the entire IHB supply chain. 

Keywords: prefabrication, productivity, SCM, total quality management 

INTRODUCTION  

Continuous improvement (CI) is well-known and frequently applied in manufacturing 

industries.  It contributes to a reduction of reworking due to non-conformities and to a 

realisation of improvement potential.  This method has the potential to increase the 

efficiency of working processes within the industrialised housebuilding (IHB) supply 

chain (Lessing et al., 2015). 

Depending on a companiesô prefabrication strategy, more or less value-added activities 

are performed on-site or through supply chain participants.  An estimation of their 

contribution to value generation is probably only useful for each company individually.  

For example, in companies utilising modular building systems where most installation 

and interior construction is done within a plant, subcontractor services are of little 

importance.  To the contrary, the significance of subcontractor services within component 

manufacture and subassembly is probably more profound.  In general, subcontractors 

supply specialised services for the fulfilment of building production and are an important 

source of expert knowledge (Love and Smith 2016). 

Despite the importance of CI for performance enhancements, its implementation is not 

extended far beyond operations within the prefabrication plants.  The involvement of 
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construction site and supply chain operations in incremental innovation by incorporating 

subcontractors and suppliers is largely lacking (Meiling et al., 2014). 

Introducing CI in IHB supply chains and incorporating the expert knowledge of 

subcontractors is not without conflict (Love, Ackermann, et al., 2015).  There are few 

examples of successful subcontractor involvement in CI programs (Söderholm 2010).  

Reasons may be found in the usual structures and practices of the construction industry as 

well as in conflicts of interest between both the IHB companies and their subcontractors, 

and between subcontractors themselves.  However, the involvement of subcontractors in 

continually improving the supply chain performance remains beneficial, as they perform 

valuable services and can provide a lot of expert knowledge to on-site activities.  To 

improve business performance of their supply chains IHB companies strive to integrate 

subcontractors within product and process improvement initiatives.  Solutions for inter-

disciplinary collaboration to better use subcontractorsô knowledge within incremental 

innovation programmes are essential (Lessing et al., 2015). 

This paper investigates the reasons for weak subcontractorsô participation in CI and 

suggests some improvements, which have developed during a two-year case study which 

involved an IHB company and its subcontractors.  The research sought to answer two 

research questions: (1) What are the key challenges for successful implementation of CI 

within an IHB supply chain? (2) Which measures contribute to a better adaption of CI 

methodology to overcome identified challenges for subcontractor involvement within 

IHB industry? 

This paper is organized as follows: The literature review analyses the current situation in 

IHB supply chain management (SCM) and provides an overview of relevant CI work in 

general as well as within the IHB literature.  The material and method section presents the 

applied research process before findings of the case study are shown.  These findings 

include a stakeholder analysis, including interests, contribution and expectations of 

stakeholders on an incremental improvement program, an analysis of resulting key 

challenges, the developed measures and, finally, real-life data from the case study.  

Findings are discussed before finally conclusions are drawn. 

LITERATURE REVIEW  

CI by most definitions is a commitment to eliminate waste within systems and processes 

to increase the efficiency of an organisation in the long run (Abu El-Ella et al., 2013).  It 

is embedded within a culture focusing on sustained performance enhancements through 

involving employeesô specific knowledge of production processes within improvement 

activities (Bessant and Francis 1999). 

CI is not a single methodology.  A number of tools, techniques, approaches and 

methodologies, dedicated to enable constant performance improvements, are included 

within its context.  Best known methodologies are lean manufacturing, the balance score 

card, six sigma or hybrid methodologies of those (Bhuiyan and Baghel 2005). 

The difficulty with CI is that simply transferring it from one organisation to another is not 

normally successful, as it cannot be a simple implementation of a tool for waste 

reduction.  It relies on many soft factors such as learned routines and practices.  For the 

successful implementation, such routines need to be adjusted to characteristics of a 

company and its supply chain (Bessant et al., 2001). 

Despite the lack of an identical CI program, each CI program shows core abilities and key 

behaviours which have develop over time.  An important observation by Bessant and 
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Caffyn (1997) was that CI maturity can be assessed on the base of existing core abilities 

and key behaviours.  They assigned these to five levels of CI maturity.  A higher CI-level 

shows more of these core abilities and key behaviours as well as an intensified problem-

solving ability. 

Enablers such as procedures, companiesô policies, resources, or structures support the 

development of these key behaviours and core abilities.  It is necessary to consider 

whether the characteristics of the company and its supply chain i.e. project orientation or 

a fragmented order fulfilment process, could complicate the provision of elaborated 

enablers and hinder the development of core abilities (Caffyn 1999). 

Structures and Management Practices 

IHB, which is a part of the construction industry, is uniquely situated between 

management practices and structures of the construction and manufacturing industries.  It 

has created new ways of building production and implemented many management 

concepts which are not found within traditional construction industries.  These include a 

mainly process based prefabrication of elements or modules and a higher degree of 

product standardisation on the level of building components and of recurring processes, 

just to name a few.  Concurrently, it relies on many legacy structures and practices of the 

construction industry (Höök and Stehn 2008).  Figure 1 shows the positioning of IHB 

concerning the degree of project and process orientation in the order fulfilment process.  

Due to the integration of management practises and structures from manufacturing 

industries to those of construction industries, IHB companies deal with customer orders in 

a project and process oriented way. 

 

Figure 1: Positioning of IHB based on the degree of project and process orientation of the order 

fulfilment process (Höök and Stehn 2008) 

Some of the usual construction industries' structures and practices hamper the 

implementation of proven management concepts and methodologies.  Reasons may be 

both the inadequate adaption of such concepts as well as the structures and practices 

within IHB industries.  The most important ones are found in: the project based focus of 

order fulfilment (Ballard and Howell 2003), the uniqueness of building projects, the 

fragmented IHB order fulfilment process (Knauseder et al., 2007), the different locations 

where activities are performed (e.g off-site and on-site) (Eriksson 2010), in inspection 

based rework of failure (Lundkvist et al., 2014) and to some extent the short term 

contracts between supply chain participants (Josephson and Saukkoriipi 2007).  These 

structures and practices, with their inbuilt weaknesses, produce an ineffective defect 

management regime (Lundkvist et al., 2014), weak knowledge sharing and at the least, 

the weak participation of subcontractors within CI (Höök and Stehn 2008). 

In an investigation of the development of the IHB industry, a case study of three Swedish 

IHB companies by Lessing, Stehn and Ekholm (2015), revealed similar areas of conflicts 

for the future management.  But they also showed an increase in long-term collaborations 

between IHB companies and their subcontractors which enhanced the importance of 
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supply chain management in the field.  The above mentioned requirements influence the 

implementation and development of CI. 

CI Application within IHB  

Some previous publications covering the application of CI within IHB industry Lessing 

(2006) described various management concepts including lean production, lean design or 

six sigma and their relevance for IHB.  Söderholm (2010) investigated performance 

improvement through CI application within the design phase of industrialised buildings.  

Lessing, Stehn and Ekholm (2015) reported that CI concepts are used for improving 

repetitive activities in the prefabrication process.  Meiling, Sandberg and Johnsson (2014) 

demonstrated the applicability of a Plan-Do-Check-Act improvement process for the 

reduction of failure both in off-site and on-site scenarios.  Already missing is an 

investigation into the challenges of successful integration of CI within an IHB supply 

chain.  Such an investigation may help practitioners and scientists to better understand 

challenges arising and may help to find solutions for improving the performance of the 

entire IHB supply chain. 

MATERIAL AND METHOD  

To investigate reasons for weak subcontractorsô participation and suggest valuable 

improvements for CI methodology a two-year case study was conducted.  The data was 

provided by an IHB company and its subcontractors.  The applied research process is 

presented in figure 2.  In a first phase, key elements within the CI methodology and their 

purpose are investigated through a literature review.  Expert interviews and literature 

research revealed the current nature of IHB construction supply chain management.  To 

analyse the key challenges for implementing CI within an IHB supply chain, stakeholder 

analysis, interviews with IHB supply chain participants, and participating observation 

were conducted.  In a subsequent phase, adaptions of the CI methodology were iteratively 

developed and tested with participants of this specific construction supply chain.  Twelve 

scientifically accompanied flagship building projects, built during a 22-month period 

were used for the development and test of adaptions. 

 

Figure 2: Research process applied during the case study 

The industrial partner of this case study sells and builds around 200 single- and two-

family homes a year and it focuses on complete order fulfilment from sales to handover.  

According to Gibb (2001) the construction method can be defined as a mixture of non-

volume and volumetric preassembly.  To enable a full completion of the customersô order 

many construction processes such as installation, plumbing, screed works, tilling, 

plastering, wall painting etc.  are contracted to subcontractors within the supply network. 

Identification of Key Challenges 

From the established state of IHB supply chain management and CI application, key 

challenges for successful implementation of CI within an IHB supply chain were 

identified.  This was performed first through a stakeholder analysis and an analysis of 
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structures and practises and secondly its outcomes were verified through interviews with 

supply chain participants and participatory observation. 

The stakeholder analysis helped to identify important stakeholders and to characterise 

their area of interest, their contribution and their expectations (Jepsen and Eskerod 2009) 

when contributing to product or process improvement.  The stakeholder groups which 

were assessed were; (1) subcontractors, (2) suppliers, (3) top management and (4) two 

different groups of employees, and are all important for improving IHB supply chain 

performance. 

Interviews with supply chain participants and participatory observation served as check to 

avoid false assumptions, and enabled a deeper and stronger analysis of the key challenges 

(Yin 1994).  This information was necessary for the iterative development of 

supplementary CI measures.  Its consideration is essential for the useful integration of 

supply chain participants to continually improve products and processes and reduced the 

risk of biased influences or the unilateral preference of SC participants. 

Development of Measures to Adopt CI Methodology 

After analysing the challenges, consideration was given to measures which might best 

overcome them.  These were implemented.  Measures which were found to be useful 

were further developed over time.  Some further measures were incorporated and 

ineffective ones were eliminated.  The development of measure complies with theory 

building through case studies (Eisenhardt 1989, Yin 1994) and was done on the base of 

participating observations and interviews. 

Analysis of Performance Indicators (PI) 

To assess the performance within the case study a selection of the lean indicators 

proposed by Martínez Sánchez and Pérez Pérez (2001) was applied.  Data for 

performance indicators was used for both the initial and improved state.  It was obtained 

in the year preceding the study and in the year of completion. 

RESULTS 

In this section an analysis of key challenges is presented based on a stakeholder analysis 

and an analysis of the influences of the usual structures and practices within IHB 

industries.  Upon this foundation improvements for applying CI methodology within an 

IHB supply chain are iteratively developed.  The proposed improvements for CI 

methodology together with their rationale are described.  Finally, performance indicators 

derived from the case are given. 

Key Challenges for Implementing CI in an IHB Supply Chain 

Stakeholder analysis revealed a variety of guiding principles under which they operate.  

This analysis is illustrated in figure 3.  Participants had a variety of reasons for 

participating in the CI programme and these are shown within the column "the area of 

interest".  Their ability to contribute and their expectations for contributing are also 

shown. 
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Figure 3: Analysis of important stakeholders for CI within the IHB supply chain 

The analysis reveals both conflicts and enhancements within the three areas of one 

stakeholder group and those of another.  Overlaps between arguments for the area of 

interest and contribution are beneficial and will be supportive.  For example, the top 

management is interested in involving the knowledge of supply chain participants in order 

to improve products and processes.  This overlaps with arguments for contributing their 

knowledge. 


